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Disclaimer

The information contained in this report is based on independent research undertaken by Adam Bishop of
Whitehead & Associaies Environmental Consuliants Ply Lid. To my knowiedge, it does not coniain any
false, misleading or incomplete information. Recommendations are based on an honest appraisat of the

site’s opportunities and consiraints, subject to the limited scope and resources available for this project,
and follow retevant best practice sfandards and guidelines where applicable, including:

e Environment & Health Protection Guidelines: On-site Sewage Management for Single
Households (Depariment of Local Govemment, 1588);

s ASINZS 1547 On-site Domesiic Wasfewater Management (Standards Auskalia / Standards New
Zealand, 2000); and

o DCP No. 85— Domestic Wastewater Disposal in Non-Sewered Areas (Wyong Counct, 1995).

Copyright Note

© Whitehead & Associates Environmental Consultants Pty Lid, 2007

This report and accompanying plans were prepared for ihe exclusive use of Senfros Py Lid & TSM Piy
Ltd (the “Client”). No extract of text of this document may be reproduced, stored or ransmitied in any

form without the prior consent of Whitehead & Associates. Plans accompanying this document may not
be reproduced, stored or transmitied in any form unless this copyright note is included.
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Onsite Wastewater Management Report — Proposed 3-lof Subdivision at 70 Berkeley Rd Fountaindale

1 Introduction

Whitehead & Associates were commissioned by the property owners, Sentros Pty Lid &
TSM Pty Lid, to prepare this Onsite Wastewater Management Report (OWMR) for a
proposed 3-iot subdivision at Lot 50 DP 755263 (No. 70} Berkeley Road, Founiaindale.
‘The development siie occupies land on both the northern and southern sides of Berkeley
Road (refer Figure 1). The proposed subdivision involves creation of three new lois with
areas as follows:

o Lot5041—-4.741 ha;
» Lot5042 —0.8064 ha;
» [0f5043 -5230 ha.

Figure 2 shows the layout of the proposed subdivision. lt is noted that a past subdivision
of the original Lot 50 included the creation of Lots 501, 502 and 503, and a much larger
residual fot which is the subject of the current subdivision proposal.

Proposed Lots 5041, 5042 and 5043 are not serviced by fown water or sewer. Onsife
wastewater management is proposed and poiable water will be supplied by onsite roof
water collection and tank storage.

Building envelopes, conservation areas and residential asset profection zones have heen
allocated to each lot based on previous invesfigations including ecological and bushfire
investigations by Conacher Travers Pty Lid and survey work by Everitt & Everitt Pty Lid.
On each lot a rectangular building envelope (BE) measuring 20 m by 30 m has been
aliocated. As a fire hazard reduction measure a minimum 20 m assef protection zone
(APZ) exiends around all sides of the building envelopes.

This OWMR comprises a report and a set of accompanying drawings providing site-
spacific recommendations for onsite wasiewater freatment and land application of effluent
on all future lots. Recommendations are supporied by conservative design calculations
and ouf designs follow current best management praciices as descrbed in the
Environment & Health Profection Guidelines: On-sife Sewage Management for Single
Households (DLG, 1988) and AS/NZS 1547:2000 On-site Domestic-wasfewater
Management. Designs also comply with the requiremenis sef oui in Wyong Council's DCP
No. 65 —Domestic Wasiewafer Disposal in Non-Sewered Areas (Wyong Council, 1995).
On all proposed lots there is opportunity for sustainable onsite wastewater management.

The information contained in this OWMR provides assurance that future fots can sustain
onsiie wasiewater management and provides information that will guide future property
owners In designing their onsite systems and planning their development as a whole.
Seciion 68 of the 1.ocal Government Act states that Council approval is required to instali
and/or operate a domestic sewage management facility. Therefore, individual “Septic
Applications™ will need 1o be lodged with Council for each future residence by fuiure
owners / developers. Generally these Septic Applications should be fairly straight forward
and provided the recommendations and condiiions of this OWMR are followed, and
demonstrated to the satisfaction of Council, no further investigations should be reguired.
Further investigation may be warranied if fuiure owners opt for a management sysiem
beyond that described or allowed for in this report.

Whilehead & Associsiss Environmenial Consulianis Piy Lid 1
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Onsite Wastewater Management Report — Proposed 3-lot Subdivision at 70 Berkeley Rd Fountaindale

2 Site Assessment

A site investigation was undertaken by Adam Bishop on 30 May 2007. In summary, the
site contains substantial undisturbed native vegetation, some areas comprising
endangered ecological communities (EECs). Areas containing EECs are to be preserved,
this achieved through the imposition of positive covenants and careful placement of
building envelopes, asset protection zones and effluent management areas within existing
clearings. The site landform comprises north {o northeast facing sideslopes on Terrigal
Formation sediments that are quite steep in the far south, gently sloping in the central
parts of the site where building envelopes are proposed, and grading into alluvial flats in
the far north.

A range of discrete site constraints were assessed in terms of the degree of limitation they
present (i.e. minor, moderate or major limitation) for onsite wastewater management.
Reference is made to the rating scale described in Table 4 of DLG (1998). Table 1
summarises the constraints to effluent management across the site, with reference to
individual lots as necessary to describe the site variability. Specific comments are made
addressing positioning of preferred effluent management areas (EMAs) to overcome
particular constraints.

It is evident that constraints to onsite wastewater management are generally minor o
moderate and can be overcome by selection of suitable wastewater treatment and effiuent
management technologies, to achieve sustainable ouicomes.

Table 1 Site Constraints

Degree of

Constraint Limitation

Climate: Minor

Climate data was sourced from the Bureau of Meteorology (BoM) to provide
representative rainfall and evaporation data for the site. Existing records for
nearby stations were reviewed. In addition, interpolated data was sourced using
the Data Drill facility, principally fo obtain representative evaporation data as there
are no existing meteorological gauging stations within a reasonable distance of the
site that measure pan evaporation. The closest existing gauging station is Wyong
Bowling Club (Station No. 61083), approximately 4km northeast of the site.

The site has a temperate climate, typical of south-eastern Australia. Median
annual rainfall is 1136 mm at Wyong Bowling Club. On average there are 1086 rain
days per year. Average annual pan evaporation is 1478 mm (Data Drill for the
site). Appendix A contains a summary of the climatic data reviewed and in water
balance madeiling.

Whitehead & Associates Environmental Consultants Pty Ltd 7



Onsite Wastewater Management Report — Proposed 3-lot Subdivision at 70 Berkeley Rd Fountaindaie

Constraint

Degree of
Limitation

Aspect and Exposure:

All lois have a north to north-easterly aspect. Lot 5041 has good exposure to sun
and wind with only minor shading in the early moming and later afternoon. Lot
5042 is currently very shaded with poor exposure to sun and wind. This will be
improved by clearing of vegetation for the BE and maintenance of the
recommended APZ. Lot 5043 has excellent exposure to sunlight and wind with
minimal shading.

Siting of EMAs should be done with an aim to maximise the exposure to sunlight
to ensure maximum evapotranspiration. This is especiaily relevant to Lot 5042
and APZ maintenance activities should proceed with an aim to improve solar
exposure to the EMAs.

Minor {o
Moderaie

Vegetation:

The original natural vegetation of the site is mainly open forest although this has
been cleared in some areas. The sife contains endangered ecological
communities (EECs) which have been investigated, described and mapped by
Conacher Travers Pty Lid.

Lot 5041 contains a clearing approximately 1 ha in area within which the proposed
BE is located. The groundcover in the clearing is mulched with woodchip and has
a moderate cover of grasses. Lot 5042 is mainly remnant forest with a partial
clearing within which the BE is located. The groundcover comprises leaf litter with
scatiered shrubs and seedlings. Lot 5043 contains a large clearing at least 2.0 ha
in area and the proposed BE is located roughly centrally within this.

EMAs should be located in clearings away from EECs to minimise any adverse
impact on the areas due to application of additional moisture and nutrients. It will
be necessary to establish a good surface cover using moisture and nutrient
tolerant plant species. Commonly turfing is used, however constructed garden
beds containing suitable species can also be utilised.

Minor to
Moderate

Landform:

The site landform comprises north to northeast facing sideslopes on Terrigal
Formation sediments that are quite steep in the far south, genily sloping in the
ceniral parts of the site where building envelopes are proposed, and grading into
aliuvial flats in the far north. All proposed EMAs are on simple sideslopes and
footslopes that are capable of supporting household effluent management
systems.

Minor

Slope:

Approximately slopes within preferred EMAs on each of the lots are:

« Lot 5041: 5% to the north;
o Lot 5042: 6% to 11% to the east and north-east:
o Lot 5043: 4% to 6% to the north and north-east

The slopes do not pose any significant consiraints io onsite efiluent management.

Minor to
Moderate

Rocks and Rock Qufcrops:

Rock ouicrop was not observed across the site.

Minor

Whitehead & Associates Environmental Consuitants Piy Lid




Onsite Wastewater Management Report — Proposed 3-iot Subdivision at 70 Berkeley Rd Fountaindale

Constraint

Degree of
Limitation

—

Fill:

Natural soil profiles were observed throughout the site, with no sign of imported fili
of disturbed profiles.

Minor

Erosion Potential:

At present the site is quite stable with little appreciable erosion, due to a good
groundcover of leaf litter, woodchip and grasses within existing clearings. The
erosion hazard should remain low provided an adequate groundcover is retained,
that stormwater is effectively diveried around any future disturbed areas, and by
observation of good soil conservation practices.

Minor

Groundwater:

Test pits excavated across the site were dug o at least 1.0 m. There were no
signs of permanent groundwater tables above 1.0 m depth within proposed EMAs.
Shallow perched wateriables are expected {o accur in response to wet weather,
especially in lower lying positions such as in the northemn part of Lot 5042 which is
near the base of the footslope, and in the norih of Lot 5043 which is bordering on a
swamp landscape. These perched watertables would be quite transient and
probably occur to within about 300 mm of the surface. The more poorly drained
areas on each site should be avoided. There is no exiraction or use of
groundwater for domestic purposes within 250 m of the proposed EMAs. The
fikelihood of groundwater contamination will be very low in a properly sized and
managed land application area.

Moderate

Site Drainage:

Site drainage ranges from good to poor depending on position across the site.
The most notable areas of poor drainage are in the lower lying parts in the far
north of Lots 5041and 5043, indicated by moist to wet soils and rnoisture tolerant
vegetation (e.q. Juncus grass), and in the vicinity of the drainage lines that
traverse the property. Effluent management areas should not be located in these
poorer drained areas. .

Stormwater run-on to the proposed EMAs may be appreciable during large storms
and would generally occur as sheet flow. )t would be appropriaie to incorporate
suttable stormwater diversion structures to divert stormwater around the BEs and
EMAs. This could include earth banks or grass swales that divert stormwater
fowards exisiing drainage lines.

Moderate

Fiood Potential:

We are not in receipt of any detailed flood hazard information however it would
appear that the proposed BEs and effluent management areas are not flood
affected. There may be a poiential for floading in the low lying northern parts of
Lot 5043 however flood levels would be expected to be well below the level of the
proposed BE and EMA.

Minor

Whitehead & Associaies Environmental Consultants Piy Lid



Onsite Wastewater Management Report — Proposed 3-lot Subdivision at 70 Berkeley Rd Fountaindale

. Degreé of
Constraint Limitation
Proximity to Surface Waters: Moderate
The property contains several relatively small intermittent drainage lines that drain
water off the steep slopes to the south of the site. The Wyong 1:100,000
topographic map (refer Figure 1) shows two “blue lines” on the site. In addition to
the two mapped watercourses we observed a north-draining open drainage
depression just west of the proposed BE on Lot 5041. These watercourses are
shown in greater detail on the subdivision/survey plan (Figure 2) and on the
individual site plans (Figure 3, Figure 4 and Figure 5).
It is proposed that a 40 m buffer be applied to all mapped intermittent
watercourses. A 20 m buffer will be applied to the open depression and any other
minor drainage features. It is important to note that the buffers shall be measured
as the overland flow path between proposed EMAs and the watercourses,
measured perpendicular to the ground contours.
The buffers have an impact on the placement of EMAs, however all lots have the
ability to provide sufficient EMAs that meet the buffer requirements. Diversion of
the watercourse through Lot 5042 is proposed and once in place a 40 m buffer
from the EMA will be achieved.
Recommended Buffer Distances: Minor
When siting land application areas buffer setbacks are provided to sensitive
receptors to minimise the risk of environmental, public health or nuisance impacts.
The recommended minimum buffers applicable to subsurface land application
systems are presented below. Most are taken directly from the DLG (1998)
guidelines, except the buffers from “open depressions” and “EECs” which are not
prescribed in the DLG (1998) guidelines and have been nominated. All buffers are
achievable. ‘
o Domestic groundwater wells: 250 m
e Permanent watercourses: 100 m 1"
o Intermittent watercourses: 40 m ™
o Dams: 40 mM
o Open depressions 20mM™
e Boundary of premises: 3-6mA
o Swimming pool: 3-6m#
« Driveways: 3-6mH
 Buildings: 3-6m#
o Endangered ecological
communities (EECs) 5m
Notes:
[1] buffers are measured as the overland flow path for runoff from a land
application area, not the straight line distance.
[2] the larger figure applies if the feature is downslope of the land application area,
the lesser figure if upslope or across slope.
[3] nominal buffer
Whitehead & Associates Environmental Consultants Pty Ltd 10




Onsite Wastewater Management Report — Proposed 3-lot Subdivision at 70 Berkeley Rd Fountaindale

3 Soil Assessment

3.1 Soil Landscape

The Gosford-Lake Macquarie Soil Landscape Map (Murphy & Tille, 1993) indicates the
site contains three different soil landscapes:

o Watagan (wn) Soil Landscape — colluvial soils located on steep slopes in the south
of the site;

o Erina (er) Soil Landscape — an erosional landscape containing soils derived from
the Terrigal Formation and located in the central midslopes and footslopes of the
site; and

o the Yarramalong (ya) Soil Landscape — alluvial soils formed on the floodplains at
low elevations in the far north of the site;

Figure 6 shows the relative positions of the three Soil Landscapes. Note that unit
boundaries have been transposed from the Soil Landscape Map and are approximate
only. '

Our site and soil investigations have identified an anomaly with the soil landscape
mapping in that the Yarramalong Soil Landscape is not present to the extent indicated
over Lot 5043. In reality the Erina Soil Landscape occupies much of the cleared area in
the central region of Lot 5043 and the Yarramalong landscape is likely to occupy only a
h of Lot 5043. :

- N PR U
S NERE I

Key ta Soil Landscapes
ya - Yarramalong (alluvial)
er - Erina {erosional}

whn - Watagan (coliuvial)
Note - landscape boundaries are transpased from

the 166,000 Gosford - Lake Macquaria Soil Landscape '
Idap and are approximate anly e

Figure 6 Soil Landscapes Transposed on Topographic Map
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The proposed buiilding envelopes and effluent management areas on all three lois are
located on the Erina Soll Landscape.

The Erina Soil Landscape is described in the soil landscape map handbook (Murphy,
1983} as:

‘undulating fo rolling rises and low hifls on the Terrigal Formation. Local refief < 60 m;
slope gradients < 25%. Rounded narrow crests with moderately inclined slopes.
Extensively cleared tall open forest with open-heathiand in exposed coastal areas.”

Soils that ocour across the site within and near proposed effluent management areas are
described as:

“moderately deep fo deep (50-150 cm) Yellow Podzolic Soils and Yellow Earths on coarse
grained parent material with Yellow Earths on footslopes and deep Strucfured Loams and
Yellow Earths along drainage lines.” {Murphy, 1993).

The landscape and soit descriptions fit the observed site conditions.

The landscape and soils across the site are reported to possess the following limitations of
relevance to onsite wastewater management (Murphy, 19383):

e Very high erosion hazard;

» Mass movement (jocalised);

= Foundation hazard (localised);

* Seasonal waterlogging (localised);
# High run-on (localised)

e Sirongly acid;

e | ow ferility;

e Sodicily;

* High potential aluminium toxicity.

3.2 Soil Survey

During the site visit a soil investigation was underiaken which involved the excavation of
six test pits using shovel and crowbar. Two test pits were excavaied on each lot within the
proposed EMAs. Given that a single soil landscape occurs across these areas and the
relative homogeneity of the soils, six test pits was sufficient to properly characterise the
soils present within the EMAs and assess their suitability for onsite effluent management.

Appendix B contains profile borelogs from the six test pits along with a map showing the
test pii locations. Table 2 summarises the observed soil physicat characteristics and
constraints that afiect onsite wasiewater management. Reference is made io the rating
scale described in Table 6 of DLG (1998).
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Table 2 Soil Physical Constrainis

Consfraint

Degree of
Limitation

Soil Depth:

Soit profites were dug to a minimum of 1,000 mm and no bedrock or hardpan was
encountered. The total depth to bedrock is not known but is expected to be
greater than 1,500 mm in the locations investigated. This is sufficient for propertly
designed effluent imigation systems. Soil depth does not present a significant
constraint across the site.

Minor

Profile drainage and Depth fo seasonal wateriable:

The soils vary In their drainage propetiies but are generally good in areas
proposed for effluent management. The more elevaied positions tend to be well
drained while the low iying areas in the far north of the site are poorly drained and
will be avoided. Sails observed in TP6 were very wet io saturated and show
signs of periodic prolonged saturation {e.g. abundance of moisture tolerant
vegetation nearby). The landscape does not appear to be prone to spring aclivity
or seepage. Pemmnanent watertables in most areas, including those proposed for
effluent management, are expected to be greater than 1,500 mm deep. Shallow

1 seasonal watertables are expected fo occur infrequently to depths of about 500-
700 mm as evidenced by mettling of some subsoils.

Moderate

Coarse Fragments (%):
Soils contained relatively few {<5%, by volume) coarse fragments.

Minor

Soil Permeability and Design Irrigation Rates:

{ Soil permeability was not directly measured but can be inferred from observed
soll properties. AS/NZS 1547:2000 describes conservative Design irrigation
Rates (DIRs — for effluent irrigation systems) and Design Loading Rates (Dt Rs —
for frenches and beds) depending on fwo important soif propertiss — texiure and

- structure.  Soit depth, colour, motiling and drainage characieristics are also ussfud
in determining appropriate loading rates.

The observed soll profiles typically comprise at least 400 mm of sandy loam
topsoils {ofien much deeper) over subsoils that have textures ranging between
sandy foam and light sandy clay and most commoniy sandy clay foam. The
profiles are gradational — they do not have hardpans and any texture increases
down profile are gradual, Veriical drainage is generally good.

The topsolls are Soil Category 2 (from Table 4. 2A4 in AS/NZS 1547:2000) and
have an indicative permeability (Ksat) of beiween 1.4 and 3.0 m/day, with an
indicative DIR of 35 mm/day. We recommend a more conservative DIR of 25
mm/week be applied for shallow subsurface irrigation systems.

Minor

Whitehead & Associates Environmental Consukianis Piy Lid

13



Onsite Wastewater Management Report — Proposed 3-fot Subdivision at 70 Berkeley Rd Founiaindale

3.3  Soil Chemical Analysis

Samples of all discrete soil layers were coliected for subsequent laboratory analysis. In all
16 samples were analysed in-house for pH, Electrical Conductivity (EC.) and Emerson
Aggregate Class. Six representative samples were sent to Lanfax Laboratories in
Armidale, for analysis of pH, Electrical Conductvity {EC), phosphorus sorption capacity
and cation exchange capacity. Table 3 provides a summary of the solt chemistry and
discussion with respect to soil constrainis to onsite effluent managementi. Reference is
made to the rating scale described in Table 6 of DLG (1998). Raw data and interpretation
is presented in Appendix C.

Table 3 Soil Chemical Constraints

Degree of

Constraint Limitation

| pH:

The pH of 1:5 soilfwater suspensions was measured in-house using a Hanna Moderate
hand heid pH 7 EC meter. The measured pH of the all soil samples (topsoils and |
subsoils} ranged between 5.0 and 6.5. Soils are moderately o strongly acid.
Soil acidity can be rectified by applying lime during landscaping fo raise the pH,
which will also reduce potential aluminium toxicity. Further soil testing wili be
required {o determine appropriate lime dosage requirements which will vary from
location to locafion.

Electrical Conductivity (ECg):

Electrical conductivity of the saturated extract (ECe) was calculated by first Minor
measunng the electrical conductivity of 1:5 soil in water suspensions and using
appropriate multiplier factors (based on soil texture) to convert EC {1:5) to ECe.
All soll samples are non-saline having ECe values ranging between 0.07 and
0.43 therefore salinity should not present a problem for onsite effluent
management.

Modified Emerson Aggregate Class:

The Emerson Aggregate Test is a measure of solil dispersibility and susceptibility Minor to
to erosion and structural degradation. it assesses the physical changes that Noderate
occur in a single ped of soil when immersed in water, specifically whether the soil
slakes and falls apart or disperses and clouds ithe water.

The test was performed on all soil samples. The topsoils were generally
Emerson Aggregate Class 8, which indicates stable aggregates. Subsoils were
Class 5 or 2(1), indicaiing a slight to moderate level of dispersion. Soil dispersion
will not present a significant constraint to onsite effluent management.
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Constiraint

Degree of
Limitation

Cation Exchange Capacity (CEC):

The cation exchange capacity (CEC) is the capacity of the soil to hold and
exchange cations. lt is a major controliing agent for soil structural stability,
nutrient availability for plants and the soils’ reaction to fertilisers and other

ameliorants {Hazelton & Murphy, 2007).

The CEC of the site’s soils ranged befween 3.0 and 7.2 mef/100g which is rated
very low io low. With raspect fo the individual concentrations of calcium (Ca),
magnesium (Mg), potassium (K} and sodium (Na) we note the following:

e« Cais very low to low;

. Mg is low io moderate;

» Kranges from very low fo moderate;
+ Na is very low 1o fow.

The calcium/magnesium ratic is mostly lower than is generally recommended for
optimal plant growth. This ratio should be raised to improve soif feriility and lower
the risk of dispersion. This can best be achieved by addition of calcium o the
soils.

An initiat application of gypsum is recommended at 5 T/ha, within proposed
effluent management areas. The need for follow-up applications should be
assessed on an annual basis. This will help fo improve the CEC and overall soil
fertility by raising calcium concentrations.

Moderate

Exchangeable Sodium Percentage (ESP):

which affecis soll structural stability and susceptibilify fo dispersion. ltis
calculated as [% Na / CEC]} x 100. Hazelton & Murphy (2007} suggest:
« ESP values less than 5 and ate rated as non-sodic;
« ESP values between 5 and 10 are rated as marginally sodic;
« ESP values greater than 10 are rated as sodic.

Scdium concenirations are generally low and commesponding ESP values range
between about 2 and 5, which are non-sodic.

The exchangeable sodium percentage (ESP) is an important indicator of sodicity, |

Minor
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-

Constraint

Degree of
Limitation

Phosphorus Sorption Capacity:

The phosphorus sorption capacity of a soil is an important featurs that relates to
the potential for a soil fo bind any phosphorus that may not be ulilised by the
planis within an effluent management area. in many instances, P-sorption will be
the dominant phosphorus removal mechanism when applying effluent {o the tand.

Phosphorus sorption capaciiy analysis was underiaken for four samples by
kanfax Laboratories, Armidale. 5-peoint P-sorption isotherms were ploited using
equilibrating solutions of approximately 25, 50, 75, 100 and 125 mg/L P. From
ihe isotherms a nominal threshold P-sorption value (i mg/kg) for each soit is
estimated as the value that corresponds with 70% of complete sorption.

Of the six soils analysed four had moderate P-sorption values of between 170
and 200 mg/kg, while the two samples from TP3 had high P-sorpfion values of
480 and 500 mg/kg-

The soil profile’s P-sorption capacity was estimated by adding the relative
coniribution from each discrete layer, o a depth of 1.0 m. We added the
coniribution from each of the layers fested and assumed a nominal P-sorption
value of 150 mg/kg for any layers not tested, this being lower than all results
recorded and hence conservaiive. A nominal soif bulk density of 1,200 T/m* was
adopted. Profile P-sorption was converied to an areal sorption capacity
assuming 1.0 m depth of soil.

For the three profiles that had samples tested for P-sorption {TP1, TP3 and TP5)
the P-sorption capacities were:

o TP1-—2,070 kg/ha;
{ e TP3—5,900kgha;
o TP5—2 230 kg/ha

The average of the above values is 3,400 kg/ha and this average value is used
when undertaking a nutrent balance (refer Section 6.4.2) to determine
| sustainable effluent loading rates.

Minor
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3.4  Overall Soil Suitability and Recommendations for Soil
improvement

The soils do not possess any significant consirainis and are capable of accepfing
secondary treated effluent at appropriate rates. Provided the land application area is
properly sized and managed, the land shouid have no trouble assmﬂatlng the water and
nutrients in domestic efffuent.

i is noted that solls are moderately io strongly acid and also have relative low CEC values.
To improve soil feriilify, assist establishment of vegetation and impreve the soils nutrient
retention capacity, the following soil improvemenis are recommended:

1. Incorporate good qualily agriculfural lime info the existing topsoll at a rate to be
determined by further soil testing. This should be done by fuiure owners before or
during establishment of the effluent management area. As guidance, samples of
topsoil from three locations spread throughout the proposed area should be
collected and blended ogether, then sent to a recognised solls laboratery for a lime
requirement fest. It is desirable to raise pH by at least 1.0 pH unit over the upper
200 mm or so of the soil profile.

2. Incorporate gypsum into the existing fopsoil at a rate of 0.5 kg/m®. This may be
done concurrently with lime application.

Whitehaad & Asseciates Environmental Consuliants Ply Lid 17
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4 Wastewater Generation

41  Water Supply

The site is not currently connected to a reticulated water supply and we are advised that
there is no intention ic exiend water supply to the site. The main source of poiable water

will be water tanks collecting roof runofi. Reuse of ireated effluent for irrigation is therefore

a highly desirable water management sirategy for the development.

4.2 Characteristics of Domestic Wastewater

Wastewater generated in a domestic household situation will have characteristics similar
to that described in Table 4, which incorporates information taken from DLG {1998).

Table 4 Characteristics of Typical Unireated Domestic Wastewater

Parameter Loading Greywater | Blackwater
% %
Daily Flow assume 140 Uperson/day 65 35
Biochemical oxygen demand 200-300 mg/L 35 65
Suspended solids 200-300 mg/L 40 60
Total Nitrogen 20-100 mg/L 20-40 60-80
Total Phosphorus 10-25mg/L 50-70 30-50
Faecal coliforms 10%- 10" cfiw100mL | medium-high high

‘The contaminants in domestic wastewater have the poiential to create undesirable public
health concemns and pollute waterways unless managed appropriately. As a result,
domestic wastewater must be freated appropnately to remove the majority of pollutants
and then land applied in a sustainable manner that enables attenuation of the remaining
pollutants through soil processes and plant upiake.

4.3 Predicted Wastewater Volume

Appendix 4.2D of AS/NZS 1547:2000 provides indicative per person domestic wastewater
flow allowances for domestic residences. We assume a wastewater generation rate of
115 Liperson/day, based on installation of standard water reductien fixtures which include
dual flush 11/5.5 L WCs (or betier), shower-flow restrictors, aerator taps and water-
conserving automatic washing machines. If water reduction fixtures are not installed, the
design wastewater generation rate is increased fo 140 L/person/day.

To determine household flows it is necessary to estimate the likely maximum number of
future inhabitants, which is generally done according 1o the number of bedrooms. Table 5
summarises the estimated daily wastewater loads for a number of future residence types,
based on instaliation of standard fixtures or water-reduction fixtures. The volume of water
generated aifecis the required size of effluent management areas, so reducing water
consumptiion is encouraged 1o reduced effluent management area sizes.

Whitehead & Associzies Environmental Consulianis Piy Lid 18



Onsife Wastewater Management Report — Proposed 3-ot Subdivision at 70 Berkeley Rd Founiaindale

Table 5 Design Wastewater Volume

Design Wastewater Load (L/day) )
Typical maximum
Number of ]
: : ; Tank By, -
; bedrooms O(Ct;l;gc":l:sc)y w%? S;i;ear;u\ﬁgtir Tank water supply, }
p reduction Sxiues with standard fixtures
(@ 115 Uperson/day) (@ 140 tiperson/day)
2 4 480 560
3 5 575 700
4 8 690 840
5 7 \ 805 880

tor the purpose of further design work we assume a typical development will entail a 4-
bedroom residence on fank water, with standard water reduction fidures.

if town water is connected to the site a per person datly flow of 145 L/person/day would be
appropriate (with water saving devices) and would further increase the size of the effluent
management area for a given household.

4.4 Water Conservation and Improving Wastewater Quality

Good water conservation is an important aspect in the overali management of onsite
systems. It is imporiant to the ongoing performance of both the treatment and land
application systems that they are not overloaded hydraulically, or by pariicular chemical
constituents contained in wastewater.

AAA rated plumbing is recommended for all water fixtures. Using the foliowing water
saving devices, the household’s water consumption can be reduced substantiaily:

+ dual flush 6/3 L pan and cistemn;

»  AAA rated taps, limiting flow o less than 9 Liminute;

e AAA rated shower heads o limii flow to 6 L/minute;

*» AAA rated dishwasher, using not more than 18 lires per wash; and

» AAA rated washing machine, front loading, limiting water use fo not more than 22
litres per dry kg of clothes.

Organic matter, oils and fats can enter the waste siream from various sources. These
pollutants can be reduced by avoiding disposat of food wastes, oils and fais down the sink.
Compost food and other organic wastes where possible and place oils and fats in sealed
containers for disposal with the Council wasie coliection system. Never install
“Insinkerator” style garbage disposal units;

Bleaches, disinfectants and other cleaning compounds can harm wastewaier ireatment
systems, such as sepfic tanks, because they kill bacieria that colonise the treatment
system and help ireat wastewater. Use these products sparingly and always check that
they are safe for septic sysiems.
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Avoid placing oil, paint, petrol, acids, degreasers, photography chemicals, cosmetics,
lotions, pesticides and herbicides in the wastewater systemn. Even small amounts of these
products can harm the performance of the onsite effluent management system.

Only low sodium detergents should be used to ensure that the seil siructure and hence its
absorption capacity is maintained as close as possible fo a natural condition. Sodium is
frequently used in faundry powders as filler and serves no beneficial purpose, bui can be
highly detrimental to soils. In general, liguid detergents have less sodium and are
preferred over powders {(Appendix D).

Also, low phosphorus detergents should be used to ensure that optimum plant growth is
maintained and that excess phosphorus is not leached into the environment. Detergenis
that are low in both sodium and phosphorus should be chosen from the table in
Appendix D which has been produced by Lanfax Laboraiories, Amidale.
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5 Wastewater Treatment

5.1 Treatment Standard

Based on the siie characteristics and fo ensure protection of the sensitive lands on and
surrounding the proposed lois, we recommend that wasiewater receive at least secondary
treatment with disinfection, prior to land applicaticn. This will permit reuse of effluent by
jrrigation. The indicative target effluent quality is:

« BOD<20mgfi;

e S8 <30 mgfl;

o TN <30 mgf;

« TP <10mg/l; and

o Faecal coliforms < 30 cfu/100 mL.

5.2  Treatment Options

Numerous treatment opfions are available to achieve the above specification, including
domestic aerated wastewater tfreatment systems (AWTS), single pass sand filters,
biological filiers, and amended soil mounds, among others. Final system selection is
ultimately up 1o the property owner. Once selecied. the system supplier should forwarded
details of the system to Council for their approval, with a Section 68 Septic Application.

General information on some of the available treatment options is provided below.
Aerated Wastewater Treatment Systems (AWTS}

Domestic AWTS are pre-fabricated or pre-engineered treatment systems designed to freat
small (< 1,500 Liday} wastewater flows. They are tank-based systems that typically
employ the following processes:

+ seflling of solids and flotation of scum in an anaerobic primary chamber (this stage
is omitted in some models);

oxidation and consumption of erganic maiter through aerobic biological processes;

]

clarification ~ seeondary settling of solids;

disinfection — usually by chlorination; and

regular removal of sludge 1o maintain the process.

Good maintenance of AWTS is essential io ensure a consistently high level of
performance. By law, AWTS systems are required io be serviced quarterly by an
approved maintenance contractor.

Sand Filters

Sand filters provide advanced secondary treatment {o water that has already undergone
primary treaiment in a septic tank or similar device. They contain approximately 600 mm
depth of filter media (usually medium fo coarse sand, but other media can be incorporated)
within a lined excavation containing an underdrain system.
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Selection of the filier media is critical and a carefully designed distribution network is
necessary to ensure even distribution across the media surface. A dosing well and pump
(or siphon) is nermally used to aflow perdodic dosing. Depending on the desired level of
treatment, sand fiiters can be single-pass or may incorporate partial recirculation.

Sand filters are proven to be an effective and reliable secondary treatment device,
consistently capable of achieving BOD < 10 mg/L and SS < 10 mg/L.. Although they are
able to remove the majority of pathogenic organisms, subsequent disinfection is required
o enable effluent irrigation. There are several proprietary sand filter systems available
today and detailed sizing and design of these systems is generally undertaken by the
chosen manufacturer.

Biological Fiiters

A fairly recent innovation in onsite wastewater treatment is the biological irickling filter, a
popular make being the Biofytix™ system. These systems use alternaling layers of filter
media and peat filled bags contained within a plastic tank. Raw wastewater is discharged
directly to the top of the filter and a rich humus layer develops. The system is seeded with
worms and other micro-organisms creating a passive, biologically-driven treatment
process that mimics processes oceurring in nature. Test results indicate these systemns
can achieve secondary freatment quality, and subsequent disinfection is required to
enable effluent irmigation.
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) Effluent Management

6.1  Site Suitability and Prefetred Effluent Management Areas

Sections 2 and 3 {above) describe the site and soil characteristics and the constraints fo
domestie effluent management across the proposed subdivision. It is evident that there is
good opporiunity for onsite wastewater management on all lots. The key constraints are:

« the presence of several minor intermittent watercourses requiring appropriate
buffers {affeciing al! three lois);

+ localised poor drainage (mainly affecling Lot 5043);

s localised shading causing poor exposure to sun and wind {mainly affecting Lot
5042);

» presence of remnant naiive vegetation belonging io endangered ecological
communifies (mainly affecting Lots 5041 and 5042). There is a goal io minimise
clearing and any other impacts on this vegetation.

Soils provide generally low to moderate constraints. Lot 5042 is the smallest and most
consirained of the proposed lots, significantly due fo the extensive remnant native
vegetation on the properly. Nevertheless, with some clearing for future building and
management of asset protection zones the site wili have adequate capacity for onsite

effluent management.

The preferred effluent management areas (EMAs) have been identified on each of the
proposed lots. They were selected according to the observed consiraints as well as the
restrictions imposed by ecological and fire safety investigations. In general, the EMAs are
contained within existing clearings or ctherwise in proposed asset protection zones (APZs)
to minimise intrusion into the surrounding nafive vegetation. It is proposed that a minimum
5 m buffer be applied betwean EMAs and areas identified as containing endangered
ecological communiiies (EECs).

Figure 3, Figure 4 and Figure 5 show the available EMAs on Lot 5041, 5042 and 5043,
respectively. In all cases the areas available exceed the minimum areas required io
effectively manage efiluent. 1tis intended that future owners will have some flexibility in
the final placement of their effluent management areas. Fulure EMAs should be located in
positions where exposure to sun and wind is optimised, avoiding densely vegetated areas,
and maintaining minimum buifers from butlt features (like buildings and driveways). The
final positioning of individual EMAs should be shown on plans submitted with future
Section 68 Septic Tank Applications.
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6.2 Preferred Land Application System — Subsurface Irrigation

A range of potential land application systems have been considered, such as absorption
trenches, evapotranspiration/absorption (ETA) beds, surface and subsurface imigation,
and sand mounds. The preferred land application system is pressure compensating
subsuriace drip irrigation, that will provide even and widespread dispersal of highly treated
effluent within the root-zone of planis and enable beneficial reuse of the wastewater
resource.

By properly sizing the Irrigation areas to ensure susiainable hydraulic and nuirient loading
rates, water and nutrienis will be effectively utilised and will not leach to groundwater or
run off to surface waters. Subsurface irrigation ensures that the risk of effluent being
transporied offsite is negligible. Imporiantly, subsurface irrigation is preferred over
conventional surface spray irrigation because of the moderate ground slopes. Surface
{spray) irrigation presents a far greater risk of effluent runoff than subsurface irrigation on
sloping sites.

Alithough subsurface irrigation is likely to be the preferred option by most future
householders, an altemative option that may also be investigated is the use of Wisconsin
Sand Mounds or even amended soil mound systems (e.g. Ecomax). These have a
smaller overall footprint than subsurface irrigation (hence their desirability in some
situations) but nevertheless still ensure a high level of effluent management io protect the
environment and are suited to the site. Sand Mounds will be more expensive to install
than irrigaiion. Mounds are not usually suitable on slopes exceeding about 12 percent.
Section 7 provides some information on sifing, design and construction of sand mound
systems, as guidance only. If a fulure owner wishes to pursue the Mound option further
detailed design must be undertaken and submitted to Council with the Septic Application.

The following sections describe in greater detail the preferred option of subsurface
irrigation.

6.3 General Description of Subsurface Drip Irrigation

Subsurface drip irrigation is becoming an increasingly favoured method of irrigating
secondary freated effluent. If properly designed, it opiimises the take-up of water and
nutrients, prevents people contacting wastewater and greatly minimises the risk of effluent
being fransported away from the designated urrigation area (either as runoff or seepage).

It is important that the equipment used is designed for use with wastewater, as this has
very different needs to irrigaling with potable water. Examples of suitable drip irrigation
products include Wasteflow™ (available from Triangle Filiration & lrrigation, Ausiralia);
Safe-T-Fiow (available from BUI Ebb & Flow Technologies, Australia); and UniBioline
{available from Netafim Ausiralia). These products have been specifically designed for
use with wastewater and allow for the higher BOD, suspended solids, nuirient and
biological ioads usually present in wastewater compared to potable water. They contain
specially designed emitiers that reduce the risk of blockage, also incorporating chemicals
that provide protection against root infrusion and bicfilm development (e.g. Trifluralin). The
drip lines are coloured lilac to clearly identify that they are irrigating freated effluent.

With subsurface irrigation, the laterals should be spaced to provide good and even
coverage of the area they service. Generally they should be no more than 0.6 m apart,
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roughly parallel and along the contour as far as possible. Instaliation depth will be
between 100 and 150 mm.

An in-line 120-micron disc filter will be installed o minimise the amount of solids entering
the pipelines and emitiers. This mustbe removed and cleaned regularly (at least 3-
monthly). Air release valves will be installed at the high points in individual irrigafion areas
to prevent soil particles being sucked into the lines at the end of pump cycles as pipelines
depressurise. Flushing valves are installed at points most distant to the inlet manifold, io
enable periodic flushing of lines and provide for effective long term performance. Figure 7
provides a schematic representation of a generic subsurface irrigation system, courtesy of
Netafim Australia. Specialist advice must be obtained for designing and installing the
irrigation system.
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Figure 7 Typical Subsurface Irrigation Detail
(courtesy of Netafim Australia)
6.4  Sizing the Irrigation System

Water and nutrient balance modelling has been undertaken io estimate the necessary size
of the irrigation areas to manage the proposed hydraulic and nutrient loads. The
procedures for this generally foliow the DLG (1998) guidelines. Appendix E contains a
sample printout of the model spreadsheets.

6.4.1 Water Balance

The water balance used is a monthly model adapted from the “Nominaied Area Method”
described in DLG (1998). The water balance can be expressed by the following equation:

Precipitation + Effluent Applied = Evapotranspiration + Percolation + Runoft
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Data used in an example water baiance is provided in Table 6, based on a 4-bedroom
residence with a secondary treatment system such as an AWTS. Ideally, irrigation areas
are calculated to achieve no net excess of waier and hence zero storage for all months.
The resulis of the water balance are discussed at Section 6.4.3.

Table 6 Dala Used and Results of Water and Nutrient Balance Modelfling

LPhosphorus Balance

DATA Parameter Units Value Commentis
Average effluent load iL/day 690 4br house, tank water, waisr saving
devices
Precipitation mm/moniit Berkeley Rd From BoM, Daia Drill
Fountaindale
mean monthly
Pan Evaporation mmimonih Berkeley Rd From BoM, Daia Drill
Fountaindale
mean monthly
Retained rainfall unitless 0.8 Proporiion of rainfalf that is absorbed by
soi, minus intercepiion and runoff
Crop Factor unitless 07-08 lypicat annual range
Design percolation rate mmiweek 25 Conservalive value based on DIR values
{DFR) from AS/NZS 1547:2000
Effluent total nitogen mg/L 30 targel secondary effluent quality
concentration
Nitrogen lost to soil annual 20 Patterson {2002}
processes (deniirificafion | perceniage
and volatilisation)
Effluent ioial phosphorus mg/L 10 target secondary efiluent quality
concentration
Soil phosphorus sorplion kgfha 3,400 conservailve average for soil profile,
capacity based on test data
Nifrogen upfake rate by kg/Halyr 250 Conservative esiimate, roughly half that
planis expected of effluent migated pasture
grasses (NSW Agriculture, 1997)
Phosphorus uptake rate by |  kg/Hafyr 25 Conservative estimaie, roughly half that
planis expected of effiveni imgaied pasiure
grasses (NSW Agriculiure, 1897)
Design lite of system (for years 50 reasonable service life for system
nutiient management)
RESULTS
Water Balance m? 426 limiting factor
Nitrogen Balance m? 242
m? 425
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6.4.2 Nuirient Balance

A nuirient balance has been underiaken to determine the minimum land application area
reguirements to ensure nuirients are assimilaied by the soils and vegetation. f nulrients
are applied at excessive rates there is a risk of nutrient transport {0 receiving waterways or
other sensitive environments, possibly by stormwater runcff or by percolation to
groundwater. Due to the presence of native vegetation surrounding the building envelopes
it is highly desirable that effiuent be retained within the land application areas.

The model used is based on the simplistic DLG (1998} methodology but improves this by
using more accurate predictions of nuirient cycling processes. It acknowledges that a
proportion of nitrogen will be retained in the soil through processes such as
ammonification (the conversion of organic nitragen o ammonia) and a cerfain amount will
be lost by denitrfication, microbial attack and volatilisation {Paiferson, 2003). Patterson
(2002) estimates that these processes may account for up 10 40% loss of total nitrogen. In
this case a more conservative estimate of 20% is adopted for the nitrogen losses due 1o
soil processes.

Table 6 presents the key data used in the nutrient balance. The resulis of the nutrient
balance are discussed at Section 6.4.3.

643 Results Summary

Table 6 summarises the results of the water and nutrient balance modeliing. The
recommended minimum trrigation area that must be installed (denoted the Primary
hirigation Area) is based on the larger of the water and nuirient balance calculations. In
this case the hydraulic balance and the phosphorus balance require equivalent areas
which far exceed the area required by the nitrogen balance. The area required is
approximately 426 m? for a 4-bedroom residence with tank water and standard water
reduction fixtures.

The water balance suggesis that wet weather sforage is not required provided the
minimunmn irmigation areas indicated by the hydraulic balance are installed. In light of the
conservative design and the climatic conditions of the area we suppott the modelling
outcomes and recommend that wet weather sforage is not required.

it is noted that the modelling is very conservative and offers a large factor of conservatism.
In the case of the water balance the area is based on the worst month of the year in terms
of moisture surplus (rainfall less evapotranspiration). Therefore, for all other months of the
year less area is required. In addition, while conventional practice is {o use median
monthly rainfall data when undertaking domestic water balance assessments (DLG, 1998)
we have opted o use mean data which is significantly higher than the median data for all
months of the year (15-45% higher depending on menth). This offers a large factor of
conservatism.

irmigation area sizes for different sized residences with both water saving devices and
standard water use fixiures are provided in Table 7. K the sites were provided with town
water rather than tank water and future residences comnitied fo installing water saving
devices throughout the house, the required irrigation areas would be similar to those
presented in Table 7 for houses with tank water and standard fixtures.
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Table 7 Summary of Land Application Area Requirements

Number of | Typical maximum Required Irrigation Area (m°)
bedrooms (};Sg:g:)y Tankggiuecréos;a;:h&;;gswater tank waier, standard fixtures
2 4 284 346
3 5 355 433
4 8 426 518
5 7 498 ] 606

6.5 Recommendations for Detailed Irrigation System Design and
Operation

A detailed land application system design is beyond the scope of this report; however
should be prepared upon receipt of development approval for future residences and before
instaliation of the respective onsite systems. The detailed design should be undertaken by
an irrigation specialist experienced with wastewater applications. The design should
include consideration of the following matters:

o the irrigation plan must ensure that effluent is applied evenly across the site. The
total irrigation area must be broken down into at least two separate irrigation zones
that are watered sequentially, using either a manual indexing valve or
programmable irrigation controller;

o itis advisable to spread imrigation water widely across the slope so that there is a
large wetling front, especially on sloping sites and on ground that possesses
resiricied vertical drainage. This will enable greater uptake of water and nutrients
should {ateral (downsiope} movement of moisiure occur, and will minimise the risk
of seepage or resurfacing of effluent.

» a complete plan and specification should be prepared for all new irrigation areas
and equipment. This would including details of the fype, capaciiy, operation and
maintenance of all irrigation equipment, the irmigation pump/s, distribution pipework,
cleaningfflushing valves, irrigation controller/s, filters and distribution valves:

« any mitigation measures required to overcome specific site constraints such as
localised stormwater run-on or runoff problems should be included in the irmgation
design;

s a description of procedures for monitoring and maintaining the irrigation system
should be provided o the property owners or occupiers;

e regular inspection of the irrigation area is advisable fo ensure that the system is
serviceable, is effectively disiributing the water and is not resulting in overloading
and soll saturation over all or part of the areg;

o stormwater diversion drains should be consiructed upslope of effiuent irmigation
areas fo prevent run-on of stormwater, where this is fikely to be significant;
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« the irrigation lines should be flushed regularly following ihe instalier's
recommeandations;

+ all in-iine filters must be removed and cleaned regularly following the installers
recommendations;

« vegetation within the irrigation area should be regularly cui {mown} and removed
from the area to maintain nutrient budgets;

s vehicles and stock should be excluded from the irfigation area to prevent soil
compaction and damage of irrigation infrastruciure;

« no sfructures should be buiit or placed within the irngation area.

6.6 Buffers

When siting land application areas buffer setbacks are provided to sensitive receptors io
minimise the risk of environmental, public heaith or nuisance impacts. The recommended
minimum buffers applicable io subsurface land appfication systems are presented below.
Most are taken directly from the DLG (1998) guidelines, except the buffers from “open
depressions” and “EECs” which are not prescribed in the DLG (1998} guidelines and have
been nominated. Ali buffers are achievable.

s 250 metres from domestic groundwater bores;

» 100 metres from permmanent watercourses;

o 40 metres from infermittent watercourses and dams;
o 20 m from open depressions;

« © metres if area up-gradient and 3 metres if area down-gradient of property
boundaries, driveways, swimming pools and buildings;

+ 5 m from the perimeter of areas of native vegetation comprising endangered
ecological communities (EECs).

[ is important to note that the buffers from waterways are measured as the overland flow
path of any runcff from the EMA, not the siraight line distance. The buffers have an impact
on the placement of EMAs, however all lois have the abilily io provide sufiicient EMAs that
meet the buffer requirements. Diversion of the watercourse through Lot 5042 is proposed
and once in place a 40 m buifer from the EMA will be achieved.

6.7 Landscaping

lrrigation areas must be well vegetated with a complete groundcover to maximise upiake
of water and nutrients and to minimise soil erosion within the area. There are many ways
that the irrigation area can be landscaped to ensure that effiuent is properly managed. An
effective grass cover is often preferred as it is simple, cost effective and usually very
successful because the turf responds well {o the hydraulic and nutrient loads in freated
effluent. Moreover, it provides a complete cover to minimise the risk of runoff and erosion.
Laying of culiivated turf may be required on degraded sites with poor existing groundcover
and in these situations imported topsoil may also be required o assist in furf
establishment. Alternately, effluent can be utilised in constructed garden beds or around
mulched ornamental iree planiings. Drip lines must be covered by at least 100 mm of soil
or mulc#.

Effluent irrigation areas must be planted with vegetation that is tolerant of moist and
nutrient rich conditions. Cerfain native species may not iolerate these conditions and
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should be avoided. Advice from a landscape gardener is always desirable while planning
the planting scheme within an efffuent irrigation area.

8.8  Protection of Effluent Management Area

It is strongly recommended that the proposed effluent management area be fenced off
during construction activities to prevent disturbance and compaction of solls by
construction machinery. The area should not be used for stockpiling construction
materials. Compaction of the soils could significantly reduce their hydraulic conductivity
and adversely effect the operation of the irmigation system once installed.

6.8 Stormwaier Management

Stormwater runoff must be intercepted and diverted around effluent management areas
{EMAs) to optimise their performance. [f there is an appreciable risk of stormwater
entering an EMA a surface water collection drain (e.g. open grass swale) should be
installed immediately upslope to divert this water. Collected stormwater must be reteased
in an area where it will not re-enter the EMA and will not cause erosion or flooding of
adjacent fands. This will need to be determined on a case by case basis with future
applications.

6.10 Ground Preparation, Topsoiling and Landscaping

There are many ways that the irrigation area can be landscaped to ensure that effluent is
properly managed. For example, a procedure for turfing an effluent management area is
as follows:

o lightly scarify (cultivate) the existing topsoil to a depth of approximately 200 mm,
working along the contour;

e apply gypsum, lime and other ameliorants, as recommended, to the cultivated
surface;

» bacidill with exisiing topsoil io even out the rises and depressions;

o apply a further 50 mm of garden quality, organic rich topsoil. Topsoil should be of
loam to sandy loam texture, free of coarse fragments and with a low clay content;

o lay iirigation {ines using a2 small french digger;

= lay turf over the entire imigation area and extending at least one mette beyond the
perimeter of the irngation area; and

« wafer turf regularly, especially during initial establishment and particularly if effluent
loads are insufficient to provide adequate water initially.

Aflternately, effluent can be uiilised in constructed garden beds or around mulched
ornamental tree planiings. An effiuent imgation area will ideally be planted with a thick
cover of vegetiation that is tolerant of moist and nutrient rich condifions. Certain native
species may not tolerate these conditions and should be avoided. Advice from a
landscape gardener is always desirable while planning the planiing scheme within an
effluent irrigation area. Turfing EMAs is generally successiul because the turf responds
well to the hydraulic and nufrient loads delivered in treated effluent and provides an
effective groundcover to minimise the risk of runoff and erosion.
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7 Alternative Land Application System — Sand Mounds

An altemative land appilication systemn known as Wiseonsin Sand Mounds is described
here, which may be particularly usefut if site development restricts the avallability of
fandscaped area within which to manage effluent. Sand mounds offer the benefit of
providing sustainable effluent management within a significantly smaller footprint than
required for subsurface irrigation.

The use of sand mounds could be considered for any of the lois throughout the
subdivision. These systems require design by suitably qualified wastewater professionals
and a site-specific design will be required for each siite if the opfion is pursued. The
detailed design must include alt sizing calculations, design of the dosing chamber and
distribution network, and selection of suitable filt materials, advice for positioning and
construction, and landscaping. We recommend a suitable secondary freatment system be
installed io freat domestic wastewater before application to the sand mound.

7.1 General Description of Sand Mounds

The use of sand mounds is becoming increasingly popular in Australia. They are
particularly useful for overcoming specific site and soit constraints such as {imited available
land application area, shallow depth to wateriable or impermeable horizons. Their design
is based on the Wisconsin Mound, a system developed in the USA in the 1970s for
receiving septic tank effluent on constrained sites.

The design provided herte is based largely on information sourced from the USA
particulardy that contained in Converse & Tyler (2000). However, in recognition of the
merifs of sand mound systems ASINZS 1547:2000 now includes information on selection,
design and construction of sand mounds that is generally consistent with that published by
Converse & Tyler. Appendix F contains a general cross-section and plan view of a sand
mound, as well as additional design and construction information taken from AS/NZS
1547:2000.

Sand mounds are raised soil absorption systems comprising tayered fill, into which effiuent
is dosed. Effluent receives further treatment as i percolates down through the mound and
is then absorbed by the natural soils below the mound. Before construciion the existing
ground surface is prepared by scarification, ploughing or deep ripping. This is vifal {o
improve moisiure infiltration to the subsoils and reduce the risk of lateral moisture flows,
particutarly where the natural soils are heavy-textured. Approximately 400 mm of sand,
with specific grain size and other characierisiics, provides the basal layer. Above this sits
a 225 mm grave! distribution hed containing a pressurised effluent distribution system.
The gravei bed is covered by a geofabric filter cloth and then a further fayer of sand is laid,
ensuring that at least 200 mm of material covers the gravel bed at the edges. The mound
is finished with good quality topsoeil (approx. 100 mm thick) and is then turfed.

7.2 Indicative Size of Sand Mounds

Proper sizing of sand mounds relies on hydraulic and geometric caiculations which use a
range of important input data such as ihe effluent load, ground stope, depth of soil,
acceptable soil basal loading rate and linear loading rate. Sizing must be undertaken ona
site by site basis, as faciors like ground slope have a major bearing on the final size. liis
critical that sand mounds be subject to detfailed design before installation.
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We have undertaken a prefiminary sizing for a Sand Mound on a 5 percent slope with
typical soil conditions, for a 4-bedroom house. A printout of the sizing spreadsheet is
provided in Appendix G. A mound of approximately 15.0 m long by 7.0 m wide by 1.0 m

high is required.
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8 Operation and Maintenance

Maintenance of the treatment and land applicafion sysiems is important to ensure effective
long term operation and various aspecis are discussed below. While the system owner
must take some responsibility for the continuous successiul operation and maintenance
{O&M) of the system, through occasional inspection and ensuring that inappropriate
wastes are excluded, regular servicing by an authotised maintenance technician is aiso
required. Advice about system servicing should be sought from the system supplier /
installer at the time of commissioning. Some general information is contained below and
additional information about management of land appiication areas is contained in
Appendix H.

Treaiment System:

« have a suitably qualified mainienance contractor service the sysiem as required
under the NSW Health Ceriificate of Accreditation and Councif's approval fo
operate. Servicing should include:

- checking the structural integrity of the tank/s and lid/s

- checking the condition and operation of the pumnps, fimers, alarms and other
componenis, and replacing or repairing any faulty paris

- assessing liquor characteristics such as colour, odour, pH, clarity and
dissoived oxygen, to measure freatment performance

- assessing overall perfdformance of the system; and
- making adjusiments as required to improve effluent quality.

s use household cleaning products sparingly and check that they are suitable for
septic tanks. Never place large quantities of bleaches, disinfectants, fabric
sofieners or other antibacterial solutions down toilets, sinks or other fixiures that
drain to the septic tank;

» use detergenis that are low in sodium and phosphorus; and

e Cconserve water.

Land Application System:

= regularly harvest (mow) vegetation within the land application area and remove this
to maximise uptake of water and nuirients;

« monitor and maintain the subsurface irrigation system following the manutaciurer’s
recommendations, including regular flushing of irigation lines;

s regularly clean in-line filters;

= ensure that the irrigation sysiem is working effectively to ensure good even
dispersal of effluent

o if stormwater run-on is a problem, construct and maintain diversion drains on the
upslope side of the land application area to diveri stormwater. This is especially
important where runoff from impervious surfaces such as reads, driveways, and
roofs could run on io the area;

+ do not erect any structures over the land application area; and

=+ minimise vehicle access to the land application area, fo prevent soil compaction;
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g Conclusions

t is concluded that there is capacity for sustainable onsite wastewater management on
each of the lots formed by the proposed 3-lot subdivision. While each of the proposed lots
has its limitations, these can be managed by sifing effluent management areas in suitable
positions and providing suiiable buffers from sensitive receptors.

We recommend secondary treatment of wastewaier be provided on each lot using either
an AWTS, sand filter, biologicat filter or alternative secondary treatment device. The
preferred method of managing freated effluent is by subsurface irrigation. Secondary
treatment and irrigation in a properly sized area will be a sustainable solution for the site
and will not present a significani risk to either human healih or the surrounding natural
environment. All proposed effluent management areas meet the required buifers from
watercourses and the risk of effluent runofi to waterways is very low.

The required irrigation area has been caiculated using a water and nuirient balance. Fora
4-bedroom residence on tank water, with standard water saving fixtures installed, the
required irrigation area is 426 m®. Different sized houses may require smaller or larger
irrigation areas and the report provides guidance on appropriate sizing of irrigation areas
for such situations. Houses without water saving fixtures instailed will require
proportionally larger irrigation areas. If town water is supplied to the site required irmigation
areas will be larger due o the potentially higher water usage. Wet weather storage is not
required. Subsurface irrigation provides a high level of protection against effluent fransport
offsite even during wet weather.

An alternative land application method has also been nominated — the Wisconsin Sand
Mound. It is critical that Mounds be subject fo detailed design before installation, if this
option is chosen. As an indicafion for this site, a typical Sand Mound on a 5 percent slope
servicing a 4-bedraom house, might have approximate overall dimensions of 15.0 m long
by 7.0 m wide by 1.0 m high.

Site plans have been prepared for each lot showing the suiiable effluent management
areas (EMAs) — refer Figure 3, Figure 4 and Figure 5. Selection of the available EMAs is
dictated by a number of key factors, including a desire fo remain within existing clearings
and as close to the building envelopes as possible, as well as avoiding areas of localised
poor drainage and watercourses. On all lots there is adequaie space for posiiioning future
buildings and EMAs. Provided the recommendatlions in this report are followed no further
investigations into wastewater management should be required by wastewater
consultants. Future owners will be required to submit individual Section 68 “Septic
Applications”, detailing the proposed wastewater treatment system type, make, model and
position, as well as the proposed position and consiruction details for the irrigation area.
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11 Appendixes

Appendix A

Climate Data

(sourced from the Bureau of Meteorology)
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Data Drill data

==msmars=s The following Information should be kept In the data flle rezsrzzasw

The Data Drill system and data are copyright to the Queensiand Govt, Natural Resources, Mines and Energy
This data is supplied to the llicences only and may not be glven, lent, or sokd to any other party

Please read the documentation on the Data Drill at hitp:/Mmww.nm.gld.gov.auw/sllo
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Summary of Data Drill for In 3PG (Decimal degrees), Your Ref, BerkeleyRd

Rainfall averages and percentiles used Data Drill from 1889 to 2008,
evaporation averages and percentiles used Data Drill from 1970 to 2008,
as extracted from hitp://www.nrm.gid.gov.aw/sllo/datadrlil on

Site Indlce Jan Fab Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
BarkeleyR¢ Ralnfall: Average 118 125 140 117 116 1114 86 72 70 76 82 94 1204
BerkeleyR¢ Rainfall: percentlle 10 25 20 34 25 19 16 9 7 14 14 14 21 B49
BerksleyR¢ Rainfall; percentile 20 41 40 45 38 37 30 18 18 26 27 26 39 912
BerkeleyRe Rainfall: percantile 30 51 80 66 52 B3 42 35 28 36 38 42 81 1048
BerkeleyR¢Ralnfall: percentlle 40 71 75 94 72 69 80 50 37 42 44 81 60 1099
BerkeleyRe Rainfall; percentile 50 83 93 115 B2 86 80 60 53 51 53 71 75 177
BerkeleyR¢ Rainfall; percentile 60 110 125 138 105 107 95 86 63 64 66 92 90 1238
BerkeleyRe Rajnfall: percentlle 70 139 140 169 134 136 120 114 80 78 84 104 105 1321
BerkeleyR¢ Rainfall: percentlie 80 174 193 212 165 174 181 133 107 105 113 131 129 1438
BerkeleyRe Rainfall: percentile 80 253 258 299 255 256 274 206 172 163 181 168 213 1617
BorkeleyR¢ Evaporation:  Average 182 147 131 99 71 59 68 94 120 152 162 193 1478
Please note: The annual percentile does hot have to be the sum of the monthly percentlles on the sams line

eg. the 90th percentile for May may be from 1855, and the 90th percentile for July from 1949

while the annual parcentiles are calculated from the sum of the months for the same year

Wyong Bowling Club (Station No. 61083)

Mean Total Monthly Praclpitation ( 109.6 118.9 137 113.3 113.3 111.8 82,3 £9.1 67.5 70.6 81.8 95.3 1181.4
Medlan  Total Monthly Precipitation ( 76.4 85 106,14 88.8 83.4 73.7 85 45 50.4 53,6 66,8 71.6 1136
75th Perce Total Monthly Precipitation ( 144.5 147.9 188 134,1 153.4 144 119.7 87.8 83.2 89.8 114.9 119.9 1329.4
90th Perce Total Monthly Pracipitation { 248.3 266.3 294.4 218.2 240.8 260.7 182.1 152.5 159.4 151.6 164.4 195 1638
Mean Number of Rain Days 9 9 10 9 9 9 8 7 8 8 9 9 106
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Appendix B

Soil Test Pit Borelogs
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APFECTING 1778 B0AY, 0042 & 6048 HUDSEGT TO QONBULTANTS RERORTE

2, POBITION OF REBTRIGTION ON )08 U OF LAND (EPPLUENT APPLICATION AIEA)
APHEGTING LTS 8041, 6042 & 043 BLIILLT TO BONSULTAN T HAFORTS

No. | DATE REVISIONS

2008007 | LOT 5042 & 043 BUILDING BRVELOPES REVIBED.
% | Tmomy | BHEETY ARSHEETTTLEREVIBED =
%1 fwwenr | WOOLNGE & GATCH DRAIN ADBED SHEET f

CORONA

(NOT FORMED)
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Onsite Wastewater Management Report — Proposed 3-lot Subdivision ai 70 Berkeley Rd Founiaindale

Whitehead & Associates

Environmental Consultants Piy Lid

Key to Soil Borelogs

Symbols
W  Watertable depth e Sample collecied

X Depth of refusal

Moisture condition

D Dry
SM Sligh#ly moist
M Moist

Vi Veiy moist
W Wet / saturaie

Graphic Log and Textures

S - Sand ~2z CL-Clayloam
1S - Loamy sand SCL - Sandy clay loam
CS - Clayey sand SiCL - Siiy clay loam

8L - Sandy loam LC - Lighi clay

SC - Sandy clay

L-Loam
LFS - Loam fine sandy
SiL - Silty ioam

MC - Medium clay
HC - Heavy clay

i

R
22900)

DY HRRHNHY

i

[£L{4e

=
pe
=
>
=5
=
=
=
V:
e
S8
T
2

ARV
R NN
RN
AR
AR
AR
NN
NN
RS
AN
NN
SO

Gravel (G)

Parent material (stif)

Parent material (weathered)

Whitehead & Associaies Environmental Consuliants Pty Lid
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Onsiie Wastewaier Management Repori — Proposed 3-lot Subdivision at 79 Berkeley Rd Founiaindals

, — Whitehead & Associates
SOiL BQRE LQG Environmenial Consuttants Pty Lid
Client: Seniros Pty Lid & TSM Pty Lid Test Pit No: TP1
Site: tProposad Lot 5041, Berkeley Rd Fountaindale |Excavaiedfioggad by:  |Adam Bishop
Date: 30 May 2007 | Excavation type: Shovel & crowbar
|Notes: - refer site plan for postions of boreholes
PROFILE DESCRIPTION
=3 o
Depth| S 125 3 c Moi
UePIE 9 1 5 g | X | Texure | Struciure Colour Motiles case § Moisture Comments
mia|EE| 8 Fragmenis| Condition
Elogl T
[©] =
] o TPi/1 | Al St zpedal, dark grey-brown | nd <% D many rocis i
vl digiined topsodl
oTPlZ | A2 st apeda grey-broan ail ] M
i earihy fabric
3 B SL weekiypedd | yellow-beowm fui] o SM ] skghlincresse i clay
T 55 B Tomninaied & 1150 i i sendy Toam - LAVER CORTIGES ™™~~~ 7~ e

1.3

1.4

1.5

Whiishead & Associates Environmenial Consulianis Pty Lid , 41



Onsite Wastewater Managerment Report — Proposed 3ot Subdivision at 78 Berkeley Rd Fountaindzale

, Whitehead & Associates
S OIL BORE LOG Environmental Consuliants Piy Lid
{Client Sentros Pty Lid & TSM Py Lid Test Pit No: {TP2
Site: Proposed Lot 5041, Berkeley Rd Founiaindale Excavated/logged by:  |Adam Bishop
Dater 30 May 2007 Excavation type: Shoval & crowbar
Notes: - refer site plan for positions of boreholes
PROFILE DESCRIPTION
§’ o g o
Deptht o | =8| § Moisture
£ | 25| ¥ | Texture | Struciure | Colour Motfes Commenis
m) | o | £5 S Fragments{ Condition
L
@ 1 k)
Al S apedsl, dark grey-bsowm | e S} iess vkl drained
sarfhy fabric than TP1
O 5T e TP22 A2 SCL apedad | Bght grey-brown nd 8K
0.6 gat’:ﬁ:
0.7
0.8
0.8 ° b SC weaklylo | Sghigreybroan ] 28%ocrange M
‘ moderately
1.0 r pedal
1.1
.2 Test Pt Tesminated at 1350 mm i fghd sandy gay - LAYER CONTINUES 77777 S
1.3
1.4}
1.5

Whitehead & Associaies Environmental Consultants Piy Lid
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Onsite Waslewsater Management Report — Proposed 3-lot Subdivision at 70 Berkeley Rd Fountaindate

SoiL BORE LOG

Whitehead & Associates
Environmental Consuliants Pty 1id

|Client Sentros Pty Lid & TSM Pty Lid Test Pit No: TP3
|Site: ‘Pmposed Lot 5042, Berkeley Rd Founieindale Excavatedflogged by. {Adam Bishep
Date: 30 May 2007 | Excavation type: Shovel & crowbar
Notes: - refer ske plan for positions of boreholes
PROFILE DESCRIPTION
. gle % 5 -
Depth 2125 | B | Texure | Structure | Colour Motles | COarse | Moisture Comments
{m) o e S Fragments | Condiiion
glg8l=
9] -
‘ SL-1F8 apedal, | dask grey-brown il a8 B deep, orgenic ach iopscl
certhy fabric
SL apadal, grey-brown off af D
at {060 mm m Sandy loam - LAYER CONTRMUES e B B
1.2
1.3 1
14}
| 15

Whitehead & Associztes Environmental Consulianis Piy Lid
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Onsite Wastewater Management Repori — Proposed 3-lot Subdivision at 70 Berkeley Rd Fountaindale

SoiL BORE Lo¢G

Whitehead & Associates
Environmental Consultants Piy Lid

1.3

14

1.5]

2t 1950 mm ;v loamy sand - LAYER CONTINUES

Chent Sentros Pty Ltd & TSM Piy L¥ Test Pit No: TP4
Site: Proposed Lot 5042, Berkeley Rd Founiaindale Excavaiedflogged by:  JAdam Bishop
Date: 130 May 2007 Excavation fype: Shovel & crowbar
Notes: - refer stie plan for postiions of boreholes
PROFILE DESCRIPTION
> @
S 2E s : ,
Depth 21 28& B | Texre | Stucure Colour Moties Coarse | Moisture Comments
{rn) a == S Fragmenis| Condition
Sloeof ©
@] o
o TP4H Af St apedal, dark grey-Drown i nd B
earihy fabde
s TPAZ s apedal pele grey-troen n of o
o TPADD 1S apedal yeliow-brovn rE ail B

Whitehead & Associates Environmental Consulianis Pty Lid
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Onsite Wastewater Management Report — Proposed 3-fot Subdivision at 70 Berkeley Rd Fountaindale

SoIL BORE LoeG

Whitehead & Associates
Environmental Consuitanis Ply Lid

Client {Sentros Piy L1d & TSM Piy Lid Test Pit No: TP5
Site: Proposed Lot 5043, Berkeley Rd Founiaindale Excavatediogged by:  {Adam Bishap
Date: 30 May 2007 Excavation type: Shovel & crowbar
Notes: - refer site plan for positions of borsholes
PROFILE DESCRIPTION
@ ®
Depth 212515  Moisture.
241 25| 8 | Texure | Struciure Colour Mottles oisture Comments
{m) s | ES 3 i Fragmenis | Condition
£18%| 2
& o
;
o TPHY | At sL apeds, | dark grey brown of I b
earthy fabric 5
e TP52 A2 SL apedat brown el 518
0.8 ’
0.9 et | B SCL | weekbio | ylowbown | 46%esangs M
e moderziely
105 S22 S § PR -Eegé}.-__ SR SIS NP U N
| 7estPi Tesminated & 1000 m i sendy digy foam - (AYER CONIINUES ™~ " "1~ e
1.1 : f
12
1.3
1.4
15

Whitehead & Associates Environmential Consultants Pty Ltd



Onsite Wastewater Management Report —~ Proposed 3ot Subdivision ai 70 Berkeley Rd Fountaindale

‘ Whitehead & Associates
S 0 I L B O RE LO G Envirgnmenizl Consultanis Pty Lid
Client: 1Sentros Pty Lid & TSM Piy Lid Test Pit No: TPS
Site: |Proposed Lot 5043, Berkeley Rd Fountaindale Excavaiedfiogged by:  [Adam Bishop
Date: 30 May 2007 Excavation typa: Shovel & crowbar
Notes: - rafer site plan for postiions of boreholes
PROFILE DESCRIPTION
€
ﬁ'] —.8_) % g 3
Dep S L | B | Texture | Structure |  Colour Motiies Coarse | Moisture Comments
{m} Es| o Fragments{ Condition
wel =
K
0.1
@ TPH1 Al St apedal, dexk grey-boown af i =] watsrlogged profe inlow

0.2 eartny fabiic lying poorly dreined postion

03

04

Q.5

0.6 o TPE2 AZ st apeddl pale grey-browm il afl W

07

0.

Test Pt Temnated & 960 mmin seadyloam - RAYER CONTINGESY Ty Tty

1.0

1.1

1.2

13

141

1.5

Whitehead & Associates Environmenial Consulianis Pty Lid
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Appendix C

Soil Analytical Results

Whitehead & Associates Environmenial Consultanis Py Lid
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Onsite Wastewater Management Repori — Proposed 3-lot Subdivision at 70 Berkeley Rd Fountaindale

Sheet 1 - Soil Sampling Schedule and Results of In-House Soil Analysis

Sample H - ECe Other anatyss
site | SR peptn | Tomre) BT o | ) m’.pi‘” Ramg | EO1s | s Amng S
men} B
TP1 11 100 St 8  Negizible nfz | 54 Stosglyacd 26 822 Nos-sEmz CEC, Psors
12 | ses SL 2{1) Noctsgh nfa | 56 Modermelyadd | 18 0280 Nop=zfns
143 800 SL 5  Shgt nfz | 5.4 Swooglyacd 24 $.28 Nonsafine 'CEC, Psorb
P2 gl 108 S 8  Negigicle nfa | 5.3 Suongiyzcs 7 ©.08 Nonszfine
212 508 CL 2{1) wModtigh wfa } 5.1 Suoaglysdcd 8 007 Nooszhre
273 858 cL 2{1} Modtigh nla | 50 Very skonoly 56 8 087 tiorsaine
w3 3 160 St 8  Negigitie nfa | 85 Shohly add 30 033 Nowrssine CEC, Psorb
32 850 SL 7 Negligitle nfz | 5.6 asderaisly acd 30 0.33 toosaine {CEC, Psord
P4 413 160 St 8 Negighe nfa § 5.1 Swoegreds 15 817 Ron-ssline
472 550 S 5 Sghe nfa § 57 Moderstaly acd 25 8043 Non-ssline
443 800 S 2{1} Modiigh nfa { 5.6 #oderataty add 10 0.17  Nonssfine
IP5 541 100 S 8  Negloiis na | 38 Modersisly acd 11 013 Noo-sziine CEC, Psor
52 550 S 2{1) Modiigh nla | 57 Modermlew=ad | S 0.05 Nenszfine
53 758 CL 5  sbgs a | 57 Uodeetelyacd 1 0.18  Non-sains ICEC, Psord:
P8 &8f1 100 St 8  Negighle nia | 55 Stoogyec 7 0.08 Moossine
872 400 SL wa Modesate nia { 5.9 hodersalyadd 17 0.19 New-sefme

Notes:- {also refer interpretation Sheet 1}
{11 The modiied Emerson Aggregate Test {EAT) provides an indication of sof suscepibdily fo dispersion.
{21 Ratings describe the fkely hazard associated with land application of reated wastewster.

e & 0 8 @

[3] pHis measured in the f2ld using Raupac Indicator.
[41 pH; measured on 1:5 scliwaler suspensions using a Hanna Combo hand-held pHIECRemp metey.

[5] Electrical conducivity of the saturated extract {(Ece} = ECqs{uSfom)x MF 7 1000. Units are dS/m. MF is a soil texture multiplication facior.
{61 Dxternal laboratories used for the following analyses, if indicated:
CEC {Cafion exchange capacity}
Psorb {(Phosphorus sorpiion capachy)
Bray Phosphorus
Tot=l nitrogen

Interpretation Sheet 1 - pH. EC & Emerson Aggregate Class

# Ratings based on data in Interprefing Soif Test Resulis: what do all the number mean? [2nd ed } {Hazelion & Muphy, 2007)

[Soil pH (1:5 Soz Water) Multiplier Faciors for Calculafing ECe
pH Rating * Texiure Class Appicable Soil Texiures MF
0.00 1© 4.49 {Exremely acid S Sand, loamy sand, clayey sand 7
450 © 5.00 {Very strongly acid St sandy lcam, fine sandy loam 11
5.01 1o 5.50 jStrongly acid L loam, loam fine sandy, sifty ioam 10
- 551 o 6.00 {Moderately acid cL clay loam, sandy dlay loam 9
601 » 6.50 |Slightly acid referred ic fight clay 8
[ 651 o 7.30 [Neuiral range MC medium clay 7
F 7.31 1o 7.80 {Midly akafine HC heavy clay 6
7.8% 1o 8.40 JModerately akaline
841 w6 9.00 {Strongly akalne Emerson Aggregate Class
901 o 14.00}Very strongily akaline {rating describes Freheod of dispession)
EAT Class |Rating~
Ece {1:5 SoitlWater) 1 Very High
Ece sim) _|Rating * 2{1) Mod-High
0.00 o 2.0G [Non-saline 2(2) High
2.01 .o 4.00 {Slhghily saline 2(3} Very High
407 o 8.00 {Mcderately saline  increasing Y Shght
8.01 © 16.00{Highly saline hazard 32) Stight
16.00 up Exiremely saline Y 3(3) Moderate
34y Moderate 1
4 Neghgible z
5 Slight ‘
8 Negligible
7 Neghgible
8 Negligible
Whitehead & Associates Environmentat Consutianis Py Lid 48




Onsite Wastewater Managementi Report ~ Proposed 3-{ot Subdivision at 70 Berkeley Rd Fountaindale

|Sheet 2 - Results of External Laboratory Analysis

Site | Sample | Depthl cec | 2| ca | 2 |Mg| 2 {Na| 2| K | 2 {ESP| £ |Psomp.| £
Name | (mm) |m=oo] £ | ook} £ e 2 et € juokw € | o0 | € | moke | £
| 100 | 55 w | 526 L |181™ | 25 L |15 t |20 Ns | 195 M

VL 34

Inferpretation Sheet 2 - External Lab Analysis of CEC, P-Sorption

# Ralings based on data i Inferpreting Soil Test Results: wihat do alf the number mean? 12nd ed ] (Hazelion & Muphy, 2007)

Cation Exchange Capacity {CEC)
Rating” |  CEC imersoog) Ca vt Mg ey Na soat K oy
VL 000 ®» 600 000 o 40000} 000 1w 3650} 000 1w 2300) 000 to 7820
L 801 © 1200} 4000t 1w 1000.00§ 3651 w 12150] 2301 1 6900} 7821 = 117.00
M 1201 » 25001 1000.01 1 2000.00} 12151 © 36500] 69.01 t© 1561.00} 117.01 = 274.00
H 1 2501 w 4000} 200001 1w 4600.00§365.01 © 972.00{ 161.01 to 460.00§274.01 © 78200
VH 4001 w 400001 up 97201 wp 450.01 wp 78201 wp
Vi=very low, L=low, Memedium, #=ligh, VH=very high
[Exchangeable Sodmm Percentage (ESP)
Rating * ESP {%) Description
NS 000 w© 600 |Nonsodic
S 601 w© 14.00 {Marginafly sodic fo sodic mcreasing hazard
S8 1401 uwp Strangly sodic ¥
rPhosphoms Sorption Capacity )
Rating {§ P-sorption oo Description
i 000 © 12500{iow
M 12501 © 250.00{Medium
MH 250.01 © 400.00Medium-High increasing hazard
H 1400.01 © 600.00{High
VH 600.01 wp Very high

Whitehead & Associaies Environmenial Consulianis Piy Lid
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Onsite Wasiewater Management Report — Proposed 3-lot Subdivision at 70 Berkeley Rd Fountaindaie

Lab address:
Post=i addresst ?O BA \ss{f:ﬁv—ga.ﬁ NS¥ 333¢
Birector: Dr Robers Pamerson FiEAust U288, CPay

Soii Seizniisis and Enviconmemal Engineers Profcancy testes by Sust. Sof X Piat Anshyst

23% fune 2007

Whitehead & Associaies
2351 Wallsend Road
Cardiff Heights NSW 2283

Seif Repont

Six soil sampies received 18% June 2007

Sampies dried 1o 30°C. crushed znd sieved 10 minus 3 mm prior 1o analysis

ExcABH Ca k ® 3y 3 BaseSae | ESP ECEC iGN Se Locariacy
cootvite | mety [emetnel sete fomstoitd] ovfe bmot-ad mete fouad = w  jemstial ws Semgtetd %
8885 26 | 283 115 § @2 § 388 § i) o35 XL 3z3] 28 35 0} 13 Sy AT |
pssi w1 | 822 | 23 Jasfmtissf o3z § ais) evsl ss T
1281 3 faes =7 812 ¥ ‘ FE2 E 32%] 25 L4 : i3 13 Secksley 36 30
e4] w37 | 323 J ssv o § e taes] sw | ezl el e I RE Sanmtey Rt 3
128 398 | 158 | 53 {13 ] e feszi v | ogvl sem{ 2 38 | 2% | pemmteyme s
Qlé‘; 412 2485 3 955 15 i BI% 23 830 836 e 3z 21 Senetey Rl 3
Size Location cHwipica|{ sC |
Samgple 1D uSiom
Saskaley Rd i1 533 135 57
Barksley Rd 03 580y 448 251
BeseteyRat 31 | 523] 142 37
| BerketeyRo 372 57} «m &
Berkaley Rd 51 535} 225 3
Serxsizy Ra 553 s43) 253 13

Meihods: Rayment & Higginson 1592

pH  Method £A1 {water) 2Bi {CaCly

EC  Method 3A1 .

Exchangeable zeidity (H . AI} Method 15 G

Effective Carion Exchange Capacity Meihod 13D3 plus exchansesbie scidiny

FExchangeable sodium perceniage  ratio sodium o ECEC
P sorptior  modified method 9t - elevaed equilibrating solutions. ICP dererminaiion of P

=d plam nuirlen relationshiss
i 1S013008 envienmenial management SYSSMS conseiiams

5 anziviicel assessments. landscape anedysis ao
Cualified

VWhitehead & Associates Environmental Consulianis Piy Lid
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Onsite Wastewater Management Report — Proposed 3-lot Subdivision at 70 Berkeley Rd Founiaindale

P-lsotherm Whitehead & Assoc. Juned7
Berkatey Read 151

3
_i
5 .
= = s %W W m 1w e

Tonc, P Exalicatng Sokues w3z

TH

P-lsothermn Whitehead & Assoc. Junel7

Sacksizy Road 13

2 ES 5 B R S T
Core. P Epuismpteg Soaha wal.

Ry

e e

P sorhatl angiiyg)

P-isoiherm Whitshead & Assoc. Juned?

Bemzisy Rosd 397

i

N

P-isctherrn Whitehead & Assoc. June07

Beskaey Rosd 32
] -
L i N
95 e e

50
Loz P Equigresng Souwssn mgl

—
]
4
¢
{
o ke o8 E] 33

——

¥ worbod (mylhg)

P-lsotherm Whitehead & Assoc. June07
Barssiey Roec 71

AR

&
= ) <30 L)
by Soanon e

P-lsotherm Whitehead & Assoc. Juned7
Barkzley Rosd 573

i

§ 4
N

#
4

' earhiut Imgikhg)

Seil suervey and anaiyiical assessmenis. Jandscape zmalysis ead glam murient refzionshins
Qualified ISH1L060 enviconmenizl menagemant Sysiams consekants

Whitehead & Associates Environmental Consuliants Py Lid
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Onsite Wastewater Management Report — Proposed 3-lot Subdivision at 70 Berkeley Rd Fountaindale

Sorted P s the diference bamess nitisl end Srste. calouiens oo miglkg
Pescent sorbsd 15 the moporicn of e gzl P sorbed durng souifocstion

Dr Robert Patierson

<ape analys
manegs

Thrsie 1nEet P jsorbes P {Semgs Pesesny . P
B jmgPA  |moke HsY A i
T 0L i
: 518 22%] 1773 |vmiizhesd & Assor 3= 14g
n 3288 =23 2822 [Serksley Rost 11 3
322 715] 3132 EZ]
6403{ 1waSt 3887 37
111.30] 1268f 3380 35 ]

FHES 170.C {Whishesg & Asscc 7t 173
2566 28] 725 [Savkeiey Rosd 13 45
4952 72 2433 33
7327 woS{ 273 27

124867 1258} 2588 =
D22 338] 2352 i & Assoc. = Ag7
! 28 2351 2335 |Barisley Road 21 £ v —
2242 7451 3613 &3
276] W8] s8i= 38
85323) 148%| o7 %2

1.08 FEE = | Wiisheat & Assoc = Soz
618 435] 3873 |Semkcley Road 32 7S
2352 745 3123 59
£385F wo3) 355 57}

EF8T] 463§ &% 2]

12 Z38] 1752 | Wikshoad 8 Assoc 74 1caiz
2443 255! 2448 |Sskeiey Roed 51 50 T
3547 74 2358 35
ET.53] 1008 2337 33

1850} 489§ 3398 23

682 238 1712 |3inikereas & Assoo 7z )
7754 238] 2137 [ Berkeloy Rosg 53 45 )}

%33 JFaBE 2415 3z
7222} 1005] 2558 25
123240% 1405  2856] 3]

s and plani auwient
meni Syt

=4

o

Whitehead & Associates Environmental Consuliants Pty Ltd
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ey

Appendix D |

Laundry Detergent Research

(Reproduced with the permission of Bob Patterson, | anfax Laboratories Armidale)

Whitehead & Associates Environmental Consultants Piy Lid 53



Onsite Wastewater Managemeni Report — Proposed 3-lot Subdivision at 70 Berkeley Rd Founiaindale

Phone OfficefLab (G2} 67751157
Fax (G236775 1043
ABN: 72 212383036
email rob@lanfaxiabs com au
Website: hitp:/‘'www fznfaxlabs com au
453 Old Imverell Road
(P-0.Box W01 Armidale NSW 2330
Diracior: Dr Robert Pamerson FiEaes CPSS, CPAg
Soil Scientists and Environmeanial Encinesrs Parfarmance cariified by Aust Soil & Plant Analysis Council

LAUNDRY PRODUCTS RESEARCH
Laundry products were purchesed by Lanfax Laks from supermarkets m Asmidale, NSW and a oumber of boutigoe
products were provided by manufacturers. A total of 42 liquids and 34 powders were tested by mixing each product at
the memfacturer’s recommended dose for etther oot loading or top loedmg, astomatic washinz machines. The dose
was caleulated ag the full cycle foad, that 1s 73 L for front foaders and 130 L for top loaders. The full cycle accounts for
the water used in the wash, spin, rmse, deep rinss aud spin mese cycle. The quantines of 73 L for front loaders and 150
L for top loaders were taken Fom averaged rates for those machines (Patterson, 2004).

Each sample was mixed with cold {2(PC) deionised water {to replicate good quality rammwvater) Where town water
supplies are used, the values reported for sodiam concenirations may mcrease because of sodium m the reticulated
water — theat will vary from Jocation to location, usually higher ; mlznd than coastal towns. Each sample was shaken for
3¢ mimutes to replicate the washing actica

The conceatrations of sodiven ard phosphorus {and other elements) were measured on the samples using Indoctvely
Coupled Plasma (ICP} technology inr accordance with current Good Laboratory Practices at Lanfax Labs.

Only sodium {giwash) end phosphorus {(mg/L} ave reported in the graphs presented here.

= | Addnronal information on this unique research may be obizinedat Www.lanfaxlabs.com aufdaundrv.htm

Other papars on lnmdry detergents can be found at wwe )

Lo HOW TO READ THE GRAPHS

. Each product is represented by two bazs: the top bar (if present) shows the phosphorus concentraticn {mg'L). while the
lower bar shows the sodiarm load {g#wesh) The graph & amanged in ranked order of sedien load. Frzurs FI is for 34
detergentts at the front loader rate, Figure T1 is for 89 detergents atthe top loader raie.

, Sodionm Load

For ail ca-site systems that apply the effluent by swrface or subsurface application, the levels of sodnzn = the discharge
are critical to long teon absorpiion. Choose the product with the lowest sodium Joad {giweshx). Levels above 20 ziwash
are Iikely to be detrimental to plauss and the soil aithough plant tolerance and seil types will vary. The shorter the bar,
the Jower the lead. When in doutt, choose the fower sodium fcad

The detergents with long sodium bars {greater than 20 gfwash) should Dot be throws onto your favourite garden as the
sodium may bz detrimental to the plants. Hsgh pH (see the website for pH datay is also detrimental to plants and soib.
The pH of higmds (average pH 8} is generally lower than pH of powder detergents {average pH 1051

Phosphorus Conceniration
The choice of a sustable level of phosphorus m the greywater (lanndry water discharge) will depend upae the sail vpe
and the use of the effluem. In some soils, phosphorus 1s not a real coscern becarse of the matural ability of the sati to
unmobilize the phosphorus and lma its leaching from the disposal sue. In ctber soils, phosphorus s fikely o builld up
to hagh levels and leach fom the soil It is preferable to choose the lower phosphones vafuss as well as the low sodium
values. The foad of phosphorus for each product 1s available m the website data.

€Copyright Restriction
This matesial may only be reproduced m foll (three pages) for aducaifonal purposas. Nene of the grephs should be
construed 2s an endorsementt of ane preduct over another, o that one product is superior or mferior to znother. The data
are presented as measurersents of fact, ranked m order of sodhun

This research was funded by Lanfax Labs and was independent of any marufacturer or other organisation.

Soil survey aad anzlviical ments, landscape analysis and piant outnient relatronships
Independert research and commercial analytical laboretories. Fovironmental management consuliards

Whitehead & Associates Environmental Consultants Pty Lid
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Figure F1 - FRONT LOADING MACHINE CYCLE
Full wash cycle: Front loader=75L

‘ PRICE SAVER LP. (B}
BRIGHT & FRESH LAUNDRY DETERGENT (B}
SAVING LP. B)
BLLOLP @)
HOKE BRAND TP {NS} 4
ausHaND LP. @) ke
HERBON OIL OF EUC {NS)
OMO MATIC (F}
DYNAMO MATIC {F}
DUG MATIC FRONT LOADER CONC {F)
RADIANT MATIC ULTRA CONC {F} o
HOME BRAND LP. CONC (®B) §
BRIGHT & FRESH ULTRA CONC (B} B
RELIANCE CONC (B}
BUSHLAND CONC L 7. (B) k=
HURRICANE ENZYME SBOOSTED {8} i
TRUE BLUE LAUNDET WHITE (NS)
BIHLOCONCLP (B)
ENVIROCLEAN L P. 3 PRESOAK (B) §
RADIANT ULTRA CONC (B)
BILO SOAF POWDER {B}
AWARE ECO SENSITVE IMP (B)
Dynamo Matic (F) §
Omo Matic (F} Ji8
SUPER-ENZ (B} }
KEW BRITE CONC (B}
AlLPHA PLUS TRI NATURE HERBAL {B) I
AWARE ENVIRONMENTAL CONC (B)
PLANET ARK HIGH PERF (B)
PLANET ARK (B} bm
BIOZET COLCUR (B) M
BIOZET ADVANCED CONC (B}
Aura tough oo sizins (8) $ | !
Radiant Utra Briiant (B) S i lowbr case + liguid
: Huricane Aciive Boosted Jemon {(B) i l
v Purity Sensitive {B} '
Back to Basics taundry Liquid (B} g qu case
Green Care Laundiy Liguid (B) kg
Refance Laundry Liquid {B)
Coles Laundry Liquid (B) B
Bito Laundryliquid Lemon{B) &
EcocikeanLaundry Liguid (B) B =y
Envirockan Liguid Laundry (B) Jfeawasa
Alpha Plus Organic {(B)
Duo Arematics Laundry Liquid B)
So Gentie Laundry Liquid - Tioral (B)
Herbon Laundry Liquid (B)
Love 'n Care Laundry Liquid (B) ]
Easth Choice Laundry Liquid (B} :
1 Aquariss Laundry Liquid (B} ‘ | '
g Am-C-lin Sensifive Laundry Liquid (B} }
; Earth Choice Wool & Deficates (8} }
Ecologic lavender laundry bquid (B) §
Cramanote Ecosuper (B} }

:

= Front faadefo i
= Top Kader ony
=Frontfk Top
S = not $iated

2.0 =7

©t3nfax Laks. Am'ric:sfaie
3

| ©o 10 20 30 40 56 60 70 8of |
Sodium {ghwash) Phosphorus {mgiL)

T Lanfax Labs. Armadale Page2 of 3
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Onsite Wastewater Management Repori — Proposed 3-lot Subdivision at 70 Berkeley Rd Founiaindale

Figure T1 - TOP LOADING MACHINE CYCLE
Full wash cycle: Toploader=150L

PRICESAVERLP.B) &

S Lanfax Labs. Armidale Page3 of 3
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Appendix E
Irrigation Area Sizing
(Water and Nutrient Balance) |
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Nominated Area Water Balance & Storage Calculations

Site Address: Berkeley Road Fountaindale
INPUT DATA

Design Wastewster Flow ] Q 690 L/day

Daslgn Irigation Rate DIR -25 min/week

Dally DIR __ ] 38 mimiday

Nominated Land Application Area L | 450 | masgq

Crop Factor ] c _0.7-0.8_ | unitlags

Retained Rainfall o 0.9 unfiless

Rainfall Data Berkeley Rd Data Drlll, average

Evaporation Data Berkeley Rd Data Drill, average

4br/ 6 person house @ 115 Lip/day, tank water, water saving devices
taken from AS/NZS 1547:2000

fraction of rainfall that Is absorpbed by the soll (less Interception and runoff)

_ Parametor —Symbol Formuia _Unlts JAN Feb Mar Apr May Jun Jul Aug Sop Oct " Nov Pec” "~ Total
Daysin month [¥] N \ days 31 28 3 30 L 30 31 31 30 31 30 31 365
Ralnfall R \ mm/month 116 126 140 117 118 111 88 72 70 78 82 94 1204
Evaporation [ \ mm/month 182 147 131 09 7 69 68 04 120 152 162 193 1478
) 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
Evapolransplration ET ExC mm/month 146 118 105 89 60 41 48 66 84 122 130 164 1131.3
Percolation B (RDIRITXD  mm/month 1107 100 110,7 107.1 110.7 107.1 10,7 110.7 1071 110.7 1071 1107 1303.6
— Og{g____b[lg i ET+8 mm/month ___266.3 217.8 2168 1764 1604 148.4 158.3 176.5 191.1 232.3 236.7 268.1 2434,9
INPUTS
Retained Rainfali RR R*Q.76 mm/meonth 103,56 112.6 126 106,3 104.4 99,9 7.4 64.8 63 88.4 78.8 84.6 1083,6
Effluent lrrigation W QDL mm/month 47,6 42.9 47,5 46,0 47.5 48.0 47.6 47.6 48,0 475 46.0 47.5 669.7
Inputs, . _ RR#W mm/month, . 161.0 1584 173.8 151.3 161.9 145.9 124.9 1123 1000 .. 1169 119.8 192,1 1643.3
STORAGE CALCULATION ‘
Storage remalning 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 $ (RRAW)-(ET+B; mm/month  -106,3 -62,2 «42,0 26,1 8,6 2.6 -33.4 64,2 -82.1 ~116.4 -116.9 +133,0 «237.9
Cumulalive Storage M mm 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0
Maximum Storage for Nominaled Area N mm 0,00
o - V. Nxl L 0
LAND AREA REQUIRED FOR ZERO STORAGE m? 140 184 289 291 382 426 264 191 162 130 127 118

MINIMUM AREA REQUIRED FOR ZERO STORAGE:

[4z6.4 Jn
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Onsite Wastewater Management Report — Proposed 3-lot Subdivision at 70 Berkeley Rd Founiaindale

Nutrient Balance

Site Address:

Berkeley Road Founiaindale

Please read the affached notes before using s spreadshest

SUMMARY - LAND APPLICATION AREA REQUIRED BASED ON THE MOST LIMITING BALANCE = t 425 mf
INPUT DATA M ‘ . o
~ Wastewater Loading i Nutriant Crop Uptake
Hyomelic Load __6%0lLmay foooo 3 Uptake i 2508[katatr sfich squats} Ssimafmz,’dav
[Efu=nt 3 Conceniration 30lmant Cron P Wpizke: } 28lkemanr  lwhich scusis| 2 mafwiiday
= tost io S Processes {Ceany & Cardner 1885 L 02i0=cimat Phosphosus Sorptisn
TotINlossioSolf - 4140imoiday 1P-sorplicn sesult - 2BSimake Twhich souals 2420lkoma
§ Remzning N Load shier sof Joss| 16580 masday Buik Densiy - 42dafer’
Eilucrt P Concenfrafion. 10imat. Desth ol Soi o - Hm
Design Life of Sysiem sofyes | . 0.5} Desimas
METHOD 1: NUTRIENT BALANCE BASED ON ANNUAL CROP UPTAKE RATES
idinimum Area required with zero budier O of Buffer Zone Ske fora N d Land A Area {LAA)
jNitrogen I 242fw° 154 Size 450"
Proschons { 425lm® Predictad N Export fom LAA -5.21}canear
Predicted P Export fram LAA -usimm
Phosphanss Longevity fos LAA S8[Yezrs
{Ensmuen Bufter Reapired Sor excess mtnien: afm”
PHOSPHORUS BALANCE
STEP 1: Using the nominated LAA Size
{Mominated LAA Size 450w
Deily P Load BDOSE  koiay Phosp over e of system 125925 g
Dally Uptake B.6G3082 koiday ——————— Phosphorus vegsiatve uptske for e of system 0125 kg
&-soption Capacity 0342 kpAno
%ssumed p-sorption capachy 6171 koo Prosgh 5% years 047t kgRn©
P-sorplion capaciy 7885 ko ——————> Desired Annussl P Application Rate 2835  kghyeer
which equals  DBOT30  koiday
Puisad & be sebed 138 kafyesr
NOTES

{11 Mogsl seasiivity io input parameters »ll afect ke 2ocuracy o the resull chizined. Where possible sits spediac data should be wsad. Othersdse datz
should be oixained ffom a relisble source such as,

- Esvet and Hizakh |

Cuadeizes: Onstie

17-

for Single £ Ao

- Aboropriate Pesr Reviswed Papers
- EPA Guidaiines for Effvent irigafior

- USEPA Onsite Systems Maruat

12} & mwiitpfisr, noamally between 0.25 and 0.75, is wsad o esfimete achml P-souption uadsr field condfons which is assumed o be isss then I2barstony

estmates.
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Onsiie Wastewater Management Report — Proposed 3-lot Subdivision at 70 Berkeley Rd Fountaindale

Appendix F

Sand Mounds — General information
(taken from AS/NZS 1547:2000})

Whitehead & Associates Environmental Consultanis Pty Lid

60



Onsite Wastewater Management Repori — Proposed 3-lot Subdivision at 70 Berkeley Rd Fountaindale

TopscH or cap— r Dosarvation ubs
k
j — Filter cloth
i 7
Senc-Si madiz —— . (! i Disibuton taterst
Batter siop= (Ypicelly 1:33 g =, Ly N # ¥

Topsail

Natural siope (%) Distibution bed of —
Sloughed fver coarse aggregate Piougived layer
SECTION X -X
- W {pasad width)
— J___— A b
i e ~
il !
H : : :i
L a
J— de & i t
T ‘
s ¥ ¢ 3
iR * i
3 4 H
(R 1R
L ii Pl
{basal lenghy Bed of coarse SR 3
aggregate T i
S Pipe to pumz
X ii 3 T T
[T xl
‘ by 3 i
: l: 4 : .
i s3] [
g ; H )
EE R M1
t ] 1 HE)
te H 3
oo
e
i [
| \_:__.l.__._l_n 1
H ¢ i
ARsmzte pipe to
pump - K
i ' -
EEIND PLAN VIEW OF DiSTRIBUTION 8ED
Typical dimensions,
A 20050 2000 mm H 1.9 mmnimum
E i;geumes.i {  Detenmined by nisiral siope and balter siope
B TUN iy
£ 480 mmonfat ground. >505 ovR o sioping J4 Detmmmed by astural siope and Satter slope. equais )
ground on fizt ground
i goggm ) K Determined by mound height ard batter siope
p4 TRIFT MRENETLIER

ol adapted from Figure 4.5B1 in AS/NZS 1547:2000
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Onsite Wastewater Management Report — Proposed 3ot Subdivision at 70 Berkeley Rd Fountaindale

ASINZS J547:2000 I3

APPENDIX 4.58
CONSTRUCTION OF MOUND SYSTEMS

(Nomtive )
45B1 SCOPE
This is an Appendix 1® Clause 4.3 of this Standard and sets ow the consiruciion and instaiiation
requirements for mound svsiems.
#4.5B2 PRINCIPLE
An area of aggregate is used to distribui2 primary effiuent omo the surface of the sand-fill madia
beneath tsee Figure. 4.5B1). This sand filters the effluent and provides the within-mound reatment.
The basal area of the mound covers the natural soit which then absorDs the fitiered effluent.
435B3 CONSTRUCTION AND INSTALLATION
4.583.1 General

The ground surface and mound shall be constructed with care.

Conmment. {ris essenticd thor both the grownd serfuce and the mound itself ure properiy prepared
angd that anemion is given 1o the details of mound design, if the mound svsiem is 1o finction
properlv.

4.5B3.2 Site protection

Before on-site construction work is commenced. the site shall be protecied from vehicular irafiic (1o

avoid compaction) and shall be isofated or marked owt so thar other nearby construction activiry

does not damage the area.

4.5B33 Construction preparation

Bafore construction commeances:

{ay  The site shall be cleared of shrubs ang wees. Treas shall be cut at ground suriace and the

sinomps removed and backfilied to natumi surrounding soil conditions.
{5 The mound perimeter and bed shall be marked out in proper ofieniation.

Commen:. Referenve siafes set some disiance from the mosnd perimeter are giso required
in case the vorner markers are disiurbed.

.
3
——r

The area within the moungd perimeter shall be ploughad.

Comment. Use a mwin or lorger mouldhoard plongh. plowghing 18 - 20 cm deep. Single
plonghs showkd nor be used, as the irace wheel ruis in every fiurrow, compeciing soif. A
ciisel plowgh may be used in place of a nisuldboard plough. Roughening the surjare with
Hackhoe reeih may be satisfacrors. Roorilling Is not recommended hecause of the damage
it doss o the soil structare.

(dy  Ploughing shall not be done when the soft is too wet. This lzads 10 smearing and compaciing
of the soil.

Comment. [fa sample of the suil tealen from the borros: of the plough fuorow fores g wire
when rolled berveen the paims. ithe soil is 100 wet. If it cranbies. ploughing may proceed.

COPYRIGHT
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Onsite Wastewater Management Repori — Proposed 3-lof Subdivision at 70 Berkeley Rd Fountaindale

h
o

ARINTS 1347:2000 H

43834 Construction of the mound

The mound as iflustried In Figure 4381, is built up of a suad-fili medis with a disiribution hed of
selected aggresare coniaining the effivent disiribution systeny coverad with a fabric and wpsoil. Tt
shall be constnucied as follows.

1.3B3. LY Deliveix pipe
inszall the delivery pipe from the dosing chamber so it may drain after dosing. Back{ill and compact
the scil around the pipe.

23B3.4.2 Sand-fll media

The sand-fill media shall be:

iay  Medium sand free of clay. limesione or organic material. It shall fave a grain size of 0.3 to
LU mm with 2 unifomany coetficient of 4.

¢by  Carefully placed onto the ploughed arca and moved tnto place either manually or by using a
small fruck-type tractor with a blade.

Commieni. It is essential 1o Feep vehivles off the ploughed area and te have @ adniminn of
156 i of mcrerial beveath iie irgeks of the ractor 1o minimize compaciion of ihe naturaf

soif.
(¢t Buil up until its height reaches the elevailon of the top of the disiribution bed.

4.3B3.43 Disiribution bed

The distribution bed shall be:

{a} Fomnzd in the rop of the fill media. k shall have a level base and sides shapad 1o the specified
slope. The base shall ba at the design elevarion.
Comment. The tracior blade muee be ased 1o form e disiribution bed. whick is ther
usualiv levellvd ard sides shaped by homd.

tby  Carefully filled with graded river run aggregate (20 to 60 mm. non-crushed. rounded) and
ieveliad at a minimum depih of 130 mm.
Comment. In working the aggregaie. do noi creaie ruas iz the borrom of ihe distriburion

e,

$ABI A Effteent distviburion repvork
The effluent disiribution network shall be assembled and connecied to the delivery pipes {see
Figure +3B1L
Comment. Assemhle the disiribusion nencork on the aggregaie. The manifold skouwid he placed
s i1 wilt drain benween doses. either am of the laterals ar back inie de prnping main. The
Exterals should he laid level.
Pojvetirdlene pipe complyiag with AS 2439 AS 2098 ASINZS £129 {lni; oy ASINZS 4130, or
PYC Class 12 pipe complying wirh ASINZS 1477 are suitable mozeriods.

=1

[}
-
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Onsite Wastewater Management Report — Proposed 3ot Subdivision at 70 Berkeley Rd Fountzaindale

1539 ARINZS 1547:2000

35B3AS Pre-comsissioning iesis

A pre-commissioning west shall be carriad out afler sll on-site components including the pump. have
been instatied Dut prioy 10 covering the 2ffluent dismibution sysiem in the dismibution begd twee also
Clause 43621

(ay  Fili pump 1o “pump-on” level with waen

(b} S pumm

ey Check effiuem distribution pipework o ensure water {lows uniformly from 2l perforations:

{3}  Record time tzken to pump from ‘pump-on’ level 1o the “pump-off” level. This shail be
approximately 3 minutes, Record time in the on-sysem log.

(21 Follow pump manulacturer’s recommendations for commissioning purnp:

{f1  Check pumping main 10 ensure there are no leaks and thar the air-release valve is functioning.

13B346 Finish of disiribuzion bed

To finish the distribution bed:

ta}  Additional aggregae shall be placed on the distribution bed 1o a total dapth of 223 mm.
(by A suiable backfill barner shall be instaliad over the sggregare such as a {iler cioth.

fer A fine iexeured soil maredial such as silt Joam shall be placed over the top of the distriburion
bed 1o a depth of approximately 300 mn: wiith thickness raducing owards the sides.

tdi A funfier 130 mm {(minimum) layer of good quality topsoil shall b2 placed over the emire
mound suriacs.

iz} The moung surface shall be srassed using srasses adapied o the arsa. Shallow resting syound
cover can be planted around the base and up the side slopes.

Comment. Shrubs pleiied around the bose of the mound should be olerant of moisnre, as
mourd perimeter maxv hecome moisi. Planiing on top of the monsd should be droughi-roleran:.
@y the upper portion of te mound cen hecone dry.

4384  COMMISSIONING

The on-site wastewsier svstern shall be inspecied. checked and commissioned accordin
Clause 45 8,

1o
-
)

43585 REPORTING

Aniastullaion and commissioning report shall be produced o include the “as-built’ details following
construction. the resuless of construction inspections and the commissioning process. This report
shall be provided o the owner of the wastewater sysiem angd (o the approval authority, if reguired
{see Clauss 4 3641

COPYRIGHTY
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Appendix G

Sand Mounds — Sizing information
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Onsite Wastewater Managemeni Report ~ Proposed 3-lot Subdivision at 70 Berkeley Rd Fountaindale

'Sand Mound Sizing Sheet
| Site Address: Berkeley Rd Fountaindale
Scenario:
Noies for using this Shestt
1. The reference noles rwmbersd balcw are provided in the accompanying explanation shast
2 Userinput variables are in gresn caiis. Values in red 1ext 2re calculsted - do not modiivi
Notes | Site Data Symbol Value
Daiy erfoed fLiday) i 880
Siiuent Qualhy {P = primary, S = secondany} 5} s
Sol texture {topsaoil) Sandy joam
1 So depth to Bmiting taver (m) L) 35
2 Nzfzral slope across basal ares £ NS 508
3 Nzwrai slops in radiens {rad o 0.0
F] Rexx g2¢ basa! loading rate (mmidan BLR 240
5 Recommendad inear foeding rate (Lfmiday: LR 700
8 Rec dad minimum separation from Smitng laver (m) SLL 8.5
7 Sand joading rate t gravel-sand interiace (mmiday} StR 50.0
Calculations Symbol Fo Value
8 Recommended mound batter sicpe HVi{e.g 3. 2.5) 88 nomisaied 3.06
Batier sooe in redians () & 0.32
Cravel ped di fons:
Length fm) 8 WILR S.86
Width ) A LERZSLR 1.40
Thickness {m} F inated ©.30
s &inimum capping over gravel 2t the edaes im} G nominated L ods -
16| Topsoi cover all over (m) c inated w00 o
SII - SO, min. B.6 007 jrnery Seert BT
11 Recomamended minbnum sand depth {upslope} {m}) D, et for secomeany) 040
Dovamslope mound & deph () O D, +{NSx &) 0.47
Filt depth at cemire of graved bed {m) O, B, +D372 0.44
12k Theorsticat capping depth ot centre of peaked mourd {m} [ % G+ (A2} F BS] 0.33
At minimum depth for 2 sichily rounted crest {m) e nominated 030
Totat mound height for a perfectly peaked mound {m) 4, D #Py+F 1.12
Total d height with ping depth {m} H D.+P+F 1.04
13 Upslope mound width, from geomety (w1} Iy g ic cafculation 222
S0, L~ LR/BLR-3)2,
14 Upslope mound width, from hydraufics {m) 1 F NS>0, caic. | Fom gecmetry nfa
15 Upsiope mound wid - larger of | and k. {m} 1 222
Endsiope mound width, from geometry {m) K BSx{D.+F+ G} 268
16 Dovmsiopa mound wicth, irom gecmelry {m} Ja 3.258
HNS=G. &~he
i Winimum dowmsiope mound widith, from hydraulcs {m} kN WSS, LR IBIR} - A .52
18 Downsiope mound width - targer of 3, and Jum 3 325
Mound Dimensions (all in m)
ABSORPTION BED:
Absorpfion bad width: A 1.4
Absorpion bed lengih: 8 9.8
AbsorpSon bed thickness: F 0.3
BMOUND:
Basal widin: W j+AE] 5.5
Basa lengih 3 B+{2<K} 15.2
Totz! height H D.+P+F 1.0
Upslope mound widtc [ 2.2
x ; mound widhi- J 3.2
Endslope mound widih: K 27
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Onsite Wastewater Management Report — Proposed 3-lot Subdivision at 70 Berkeley Rd Founiaindale

Explanation of Factors in the Sand Mound Sizing Sheet

 Note

Details

1

Average depth of natural soit over limiiing layes, which may be bedrock (>50%), c!ay horizon, hardpan or high
watertable.

2

'Record the average siope within the likely fooltprint of the mound.

{Slope angile is converted io radians for subsequeni irigonomeiric calculations.

The basal design loading rate {DLR) should bs selecied from ASMNZS 1547:2000, Table 42 A3. Normally this
will be based on the hydraulic properiies of the topsoll. but if topsoils ars shaliow subsoll properties may be

more appropriate. The BLR is used to size the basal area, which equails A+ Jon asioping siie and A+ i+ Jdon |
a fiat site (where 1=J).

The finear loading rate (LLR} relates o the hydraddic ioading rate across the slope, paralie! to the donwnsiope
{oe of the mound. The accepiable LLR is a funcion of the land slope and veriical infiliration characieristics. On |
sites where the movement of water beneath the mound will be primarily veriical {i.e. free draining sdils and

relatively shallow sloeps), a refatively high value is accepiable. On sites where veriical infiliration is restricted
and horizontal (lateral} movement may be expected, a lower LLR is required. The range of normaily acceptable |
LR values is 50-125 mmémiday.

sand to the depth of natural sol, the required separation distance is acheived.

The recommended separation distance between the absorption area (the base of the gravel bed} and a fimiting
fayer is 1.5m for primary treated effluent and 1.0m for secondary Feated effiuent By adding sufiicient depth of

The recommended ioading rate jor sand at the gravel/sand interface is 35 mm/day for primary Freated effuent
and 50 mmiday/ for secondary treated efluent. These values are taken from AS/NZS 1547:2000.

1#f batters are to be mown batier slopes should not exceed 3({horizontal): #{veriical). Stesper batters may be

considered as long as appropriate landscaping is undariaken and the area can be properly maintained. Under
no circumstances should the baiter angle excesd 2:1.

A minimum thickness of maternial is required over the gravel bed io prevent ifs accidental exposure and aiso to
ensure that wastewater does not escape out the side of the mound. AS/NZS 1547:2000 suggests a nominal
minimum thickness of 380 mm, although 200 mm would be accepiable in many cases and will help o keep ihe
mound size down.

Y

A minimum topsoil depth of 100 mm is recommended over the entire mound. This provides growing media for
the vegetation on the mound (turf). A garden qualily topsoil should be used that is high in organics, sardy loam
to loam texture, low in clay and free of coarse fragments. The iopsoil will almost ceriainly have to be imporied.

11

The minimum depth of filier sand beneath the grave! bed is 400 mm for mounds receiving secondary treated
effluent, and 860 mm for primary effluent. :

12

The capping depth assumes ihe mound is formed to a peak. Altemnately, the mound can be rounded off to some}
extent but should retain sloping sides ioc maxdmise shedding of rainiall. Flai surfaces on fop of the mound are
not recommended.

13

Calcutated by geometry, based on ihe slope of the batiers, mound heighi and natural slope.

14

Only relevant on flat siopes where 1 = J and the basal area equals A + | + J_ 1 doas not coniribuie fo the basal
area on sloping sites.

15

The upslops width is normally based on geometry.

16

Calculaied by geometry, based on the siope of the batters, mound height and natural slope.

17

determined hydraulically.

On sloping sites the basal area is A + J. The figuse calculated by geomeiry will normally be larger than the area |

18

- The downslope widih is selected as the larger of that required by ihe hydraulic balance {io ensure adequsie

‘basal absorpiion area) and from the mound geometry.

Whitehead & Associates Environmenial Consultanis Piy Lid &7
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Appendix H

Advice for Managing Your Land Application Area

{reproduced from DLG, 1998)
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Maintaining your land application area

The effectivaness of tie application grea Is
governad by the activities of the owner,

Do

V' Construct and maintaln diversion drains around
the Ltop slta of the application area Lo divert
surface water,

v Ensure that your application area 18 kapt lavel by
filing any deprassions with good quality top solt
(not clay).

v Kaep the grass regularly mowed and plant small
trees around the perlmeter to ald absorption and
transpiration of the affluent,

V' Ensure that any run off from the roof, driveway
and other tmpermeabdlg surfaces is directed away
from the application area.

v Fance Irrigotion preas.

v Ensure appropriste warning slgns arg visible at
all times 11 tha viginity of a spray frrigation area,

v/ Have your irrigation system checkaed by the
service agent when they are carrying out service
on the treatmant system,

DON'T

¥ Don't eract any structures, construc paths,
graze animals or driva over the (and application
aren.

X Don't plant large trees that shade the land
application area, as the area peads sunlight to
aid in the evaporation and transpiration of the
affluent,

X Qon't plant Lrees or shirubs near or on house
dralns,

X Don't altgr stormwater lings to discharge ko or
naar the land application area,

¥ pon't flood the fand application ared through the
use of hoses or sprinklers,

X Don'l let chiidren or pels play on land application
arpas,

X Pon' water frult and vegetables with the
effluant.

X Don't extract untreatad groumdwater for potable
usa

Warning signs

Regular visual chacking of the systam will ensura
that problems are loguted and fixed aarly.

The visual signs of system failure include;

2 surface ponding and run-off of treated
wastawater

ke soll quality deterioration

£ poor vagetation growth

A yhusual odours

Volume of water

Lang application areas and systems for on-site
application are  designed  and  constructed  In
antlclpation  of the volume of waste to be
discharged, Uncontrolled use of water may lead to
pootly treated effluent baing released from the
systam,

1 the land application area ls waterlogged and

soggy the following are possible reasons:

A Overleading the treatmant systam with
wastawataer.

A The clogging of the trench with solids not
trapped by the septic tank, The tank may require
desiudging,

A Tha application area has been poorly designed,

A Stormwater Is running onto the area,

HELP. PROTECT YOUR. HEALTH

Wate :my
present - hcalth rlsks, calit
variln @nd’ nsEgLs, '

By looking after your: . sewagc m
systein you.can’ do yaurpart ¢
the environment and the:haall
family,

For morg Information please contact:

Your
_ana
plication
Area
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LAND APPLICATION AREAS

The reuse of domestlc wastewater ons=slte can be an
aconomical  and  anvironmentally  sound usg  of
rRSOCRS,

What are land application areas?

Thesa are areas that allow traated cdomestic
wastewater Lo be managed entlrely on-slte,

The arag must be able to utise the wastewatar and
treat any organic matter and wastaes It may contain,
The wastawater Is rich in nutrlents, and can provide
axcellant nourlshment for flowar gardans, lawns,
cartain shrubs and tregs, The vegetation should be
sultably toferant of high waler and nutrlent foads,

How does a land application area work?

Treated wastewater applied to a land application
area may ba utllised or simply disposed, depending
on the type of application gystem that Is used, The
application of the wastawatar can be through a soll
absorption system (based on disposal) or through
an irrigation system (based on utillsation).

Soll absorption systems do not require highly
treated affiuent, and wastawaler trgated hy a septic
tank 5 reasonable as the solids content In the
effluent has boen reduced, Absorption systems
relepse the affluent Into the soll at a depth that
cannot be reachad by the roots of most small
shrubs and grasses, They raly mainly on the
processes of soll trealment and then transmission
to the watar table, with minimal evaporation and
up-take by planls, These systems are not
recommended In sensitive areas as thay may
lead to contamination of surface water and
groundwater,

Irrigation systems may be classed as alther
subsurface or surface lrrigation. 1F an rvigation
system s to be ysed, wastewatar needs Lo be pra-
treatad to at least the quality produced by an
aeraled wastewater lreatment systam (AWTS),
Subsurface  rrlgatfon  requires  highly  treated
eftluent that Is Introduced Into the soll closg to the
surface. Tha efffuent Is utilised malnly by plants and
evaporation.,

Surtace Irrigatton veguires highly troated effluent
that has undergone agration and  disinfaction
treatments, s0 as Lo recduce the possibility of
bactaria and virug contamination,
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The effluent Is then appliad to the land area through
a serles of drip, trickle, or spray pelnts which are
dasignad to eliminata alrborne drift and run-off Into
naighbouring propertles,

There are some public health and environmental
concerns about surfaca lrvigation, Thera Is the risk
of contact with treated effiuant and the potential for
surface run-off. Given thesa problems, subsurface
lrrigation [s arguably the safast, most efficlent and
effactive mathod of affluent utilisation,

Regulatlons and recommendations

The design and Installation of land application arvas
should only ba carrted out by sultably qualified or
axperlenced paople, and only after & site and soll
avaluation Is dane by a soll selentist, Gara should be

taken to ensuwre corract buffer distances are left
betwaen Lthe application area and bores, waterways,
bullelings, and nelghbouring properties,

Meavy fingg may be Imposed upder the Clean
Waters Act If ¢ffluent Is managed improperly.

Al feast two warning slgns should be Installed along
the boundary of & land application area, The signs
should comprise of 20mm high $erles € lettaring In
black or white on a green background with the
waords: .

* RECLAIMED EFFLUENT
NOT FO {-DRINKING.
- AVOID.CONTACT -

Pepending on tha requiremants of your local councll,
wel weathar storage and soll molsture sensors may
need to be Installed to ensura that effluent Is only
Irrigatad when the soll is not saturated,

Regutar checks should Dbe unclertaken of any
mechanical equipment to ensure that 1t s operating
correctly, Local counclls may require periedic analysis
of soll or groundwater characteristics

Humans and anlmals should be excluded from land
application araag during and Immediately after the
application of treated wastewater, The longer the
perlod of sxclusion from an area, the lowar the risk
to public health,

The householder 1s raquired to entor Into a sarvice
contract with the Installation conpany, Its agent or
the manufacturer of thelr sewage manhagement
system, this will ensurg that the system operates
efflelently,

Locatlon of the application area

Treated wastewatar has the potentlal to have
negative fmpacts on public  health and the
anvironmaent, For this reason tha application araea
must be located n accordance with the results of a
site avaluation, and approved landscaping must be
completed prior to occupation of the buliding.
Sandy sofl and clayey solls may present speclal
problems,

The system must allow even distribution of treated
wastewater over the land application area.
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OPTIMA DEVELOPMENTS PTY LTD

PLANNING PROPOSAL
TOWN PLANNING & DEVELOPMENT CONSULTANTS

BERKELEY ROAD FOUNTAINDALE

ATTACHMENT 11

WATER SERVICE EXTENSION INVESTIGATION
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Page 1 of 1
Chris Oliver

From: Matt Smith [matt@everittsurveyors.com.au]

Sent: Monday, 18 July 2011 1:19 PM

To: optima developments; optima developments

Subject: FW: Watermain extension - Lot 23 DP1159704 - Berkeley Road, Fountaindale
Attachments: 16984wsc.it3.pdf

Chris

Please find attached our letter to Council regarding water servicing at Berkeley Rd, and below Council's
response.

Regards

Matthew Smith
Registered Surveyor B.Surv.{Hons.}

Everitt & Everitt Consulting Surveyors
Surveying~Planning~Engineering~Project Management
ph (02) 43521419 (02) 43512437

Po Box 198 Wyong NSW 2259, DX 7314 Wyong

NTIALITY AND PRIVILEGE NOTICE:

nail and any attachment to it are intended only to be read or used by the named addressee. It is confidential and may
tegally privileged information. No confidentiality or privilege is waived or lost by any mistaken transmission to you.

it & Everitt Consulting Surveyors is not responsibie for any unauthorised alterations to this e-mail or attachment to it. Views
expressed in this message are those of the individual sender except where the sender expressly and with authority, states them to
be the views of Everitt & Everitt Consulting Surveyors.

If you receive this e-mail in error, please immediately delete it from your system and notify the sender. You must not disclose, copy
or use any part of this e-mail if you are not the intended recipient.

From: Stewart, Adam [mailto:ACStewart@wyong.nsw.gov.au]

Sent: Monday, 18 July 2011 12:16 PM

To: Matt Smith

Subject: Watermain extension - Lot 23 DP1159704 - Berkeley Road, Fountaindale

Matt,

| refer to your letter dated 6 July 2011 and drawing (ref: 16984, sheet 1, and dated 4/7/2011)

detailing the proposed watermain extension in Berkeley Road. The concept has been reviewed and is
considered generally satisfactory with some amendments, which are; the deletion of the watermain on the
north side of Berkeley Road (and road crossing), and the provision of a loop at the western extent of the
proposed watermain. The final arrangement of the loop and provision of water fittings can be discussed
with the preparation of the detailed design. The environmental impact of providing the watermain must be
discussed in the supporting documentation submitted with the rezoning application.

Water supply contributions are applicable for connection into the Berkeley Vale water supply area, and
currently levied at a rate of $1619.85 per lot. As you are aware, this rate is indexed annually on the 1st
July. .

Please do not hesitate to contact me if you require any further clarification

Kind regards,

Adam Stewart

Senior Development Engineer
Development Engineering

Wyong Shire Council

P.O.Box20, WYONG NSW2259

Tel: 02 4350 5514 Fax: 02 4351 2098

E-mail: Adam. Stewart@wyong.nsw.gov.au WWW: http:/fwww.wyong.nsw.qov.au/

10/08/2011



E,VE,RITT & EVERITT Consulting Surveyors

ABN 54 502 206 709 Established 1968 ~—

Consultants in land surveying, engineering design, development planning and management.

Managing Director Consultant Senior Staff
Benjamin LM. Everitt Ian G. Everitt Matthew R. Smith
Registered Surveyor Registered Surveyor Registered Surveyor
B.Sorv, (Hons.). MLLS. Aust, B. Surv. (Homs.). MLLS. Ausf, B.Surv, (Hons).

REF mrs:;jr/16984wsc.1t3
6 July 2011

Wyong Shire Council
POBox 20
WYONG NSW 2259

Attention:  Water and Sewage

Re: Lot 23 DP 1159704
Berkeley Road, Fountaindale

Dear Sir/Madam

Our client currently has a rezoning request lodged with Council (RZ/15/2009) for the
abovementioned property.

In Council’s correspondence dated 27.10.2010 various additional information was
requested mcludmg further adwce regardmg water connection.

O ' The existing water main currently términates at the norﬂl eastérn cotner of Lot 501
DP 1134328 and duritig the recent upgrade of Berkeley Road a conduit and poly pipe
was placed across the road fo the northern side.

Could you please advise if it would be possible to extend the existing water main as
shown on the attached plan to service the proposed lots.

Yours faithfully
EVERITT & EVERITT Consulting Surveyors

...............................................................

Matthew R Smith

B.Surv.(Hons.).
Surveyor Registered under the Surveying and Spatial Information Act 2002.

~——— Memberof
2. phone: (02) 4352 1419 fax: (02) 4351 2437
— emazi admm@evenﬁsurveyorsnorn*au———-wwweverﬁtsumeyersmm Al

stite 3 “the halion rwers busmess centre" 34- 36 paciiic highway wyong nsw - p o box 188 wyong nsw 2259

—\
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THE SHADED AREA REPRESENTS
THE CALCULATED 1% A.E.P.
FLOOD EFFECTED LAND.

NOTES:

1. DIMENSIONS AND AREAS SHOWN ARE

SUBJECT TO SURVEY.

2. 'THE WATER COURBES HAVE BEEN
LOCATED BY SURVEY WHERE POSSIBLE WITHIN THE
CONTOURED SURVEY AREAS.

NO FURTHER

OUTSIDE OF THE CONTOURED SURVEY AREAS TO

THS
DETERMINE THE EXISTENCE OF ANY OTHER
WATERCOURSES.

Pod " R ;.. T2 R [T

v —v —
PROPOSED WATER
MAIN EXTENSION

LEGEND

@, LAND SLOPE
APPROX. EDGE OF CLEARING

-  OVERHEADELECTRICITY
m—V o~ WATERMAIN PT 1

(4.305ha)
TOTAL 6.888h

Q TREE

~—/—  FENCE

Environments] Conservallon proposed zoning

PROROSED
Enviranmantal Living proposed zoning REGENERATION AREA
EFFLUENT DISPOSAL BUFFER (40m SETBACK FROM BANK) @ :
2
BUILDING LINE {20m SETBACK) N

DATE REVISION
16/02/41_| 1. ROAD WIDENING ADDED, LOT NO'S REVISED

07/08/11 | 2. PLOT PLANNING CONSTRAINTS AND B.E., WA,
AP.2Z, & EFFLUENT BUFFER
04/07/11 | 3, LOTS RENUMBERED, WATER MAIN ADDED

BUILDING ENVELOPE (30mx 20m}

ASSET PROTEGTION ZONE
(REFER TO TRAVERS BUBHFIRE REPORT-SCHEDULE 1
DATED 02/08/11 REF: A110488)

VEQETATION

'WASTEWATER DIBPOSAL AREA (30m x 20m = 600m?) =
{3m OFFBET DOWNSLOPE FROM BOUNDARY) ﬁ«,‘/
'WATERCOURSE /
!
/
18 AEP. FLOOD EFFECTED AREA
(REFER TO REPORT BY HOOLIHAN PTNRS REF:1§323 18/8/11) 20825
y (NOT FORIED)
CORONA ¢ ) (20.115 WIDE)

Everitt & Everitt PROJECT , SHEET 1 SCALE: 1:2000 (A3)
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