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Soil Management Consultants Pty Ltd
ABN 66 069 902 263

PO Box 240

Augusta WA 6290

Phone/Fax: (08) 9758 0019

Mobile: 0418 255 511

soilman@augusta.wa.au

Core Cider Highvale Orchard
Merrivale Road
Pickering Brook WA

Attention: John Della Franca
Hi John,
Comments on Soil Test Results

As part of my report on wastewater reuse to the orchard, I have put your soil test results
through our computer based ‘Soil Chemistry Interpretation Model’. From this I have
prepared some graphs to help to explain some improvements to soil health that should
benefit orchard production and fruit quality and ensure that wastewater nutrients are
used by the crop.

Graph 1. Three blocks have strongly acid subsoils. Need to apply lime or dolomite
annually at about 1 t/ha. But not to block A.

Graph 2. Strongly acid subsoils have high aluminium which may be toxic and this
restricts root growth and soil exploration which reduces water and nutrient uptake.

Graph 3. Auvailable phosphorus (Colwell P) is extremely high (toxic ?) in topsoils of
three blocks (450-700 mg/kg). These would be more than 5 times the required level.
Previous highest soil test P I have seen in a vineyard soil sample was 350 mg/kg.

I noticed your comment about orchardists continuing to apply super. Would there be
interest in someone with my background in soil chemistry/soil testing/ consulting giving
a talk to your local growers group on soil health issues. I have done several down
this way recently to potato growers, vineyard managers and dairy/beef farmers.

Graph 4. CEC varies with soil type, organic matter and pH. Note that subsoils have
very limited reserves of essential cation nutrients. CEC of <3 is extremely low by
world standards.

Graph 5. Proportion of exchangeable Mg varies widely across blocks. Aim for about
25-30% of CEC. Liming is so important for management of Mg supply.

Graph 6. Mg is preferentially leached (compared with calcium) from strongly acid
soils. Hence the proportion of Mg may be very low in acid subsoils. Ca supply is also
reduced.

Graph 7. Huge variation in K levels. Block A needs a boost, block E needs just a crop
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replacement rate, but the others have a large surplus of K, as much as about 300 kg/ha
in blocks B, D, E and F.

Graph 8. When K is low Na increases, which can further lower K availability. Note
how the K to Na ratio is low in block A. This needs to be >1.0.

A couple of other questions?
Are you able to intercept water draining from the orchard?

What was the reason that drippers were used rather than mini sprinklers for the new
reticulation system. Is regular movement of the driplines something that has been or
would be considered?

Are manures of any type used presently.

Cool season grasses to take up N over winter may need to be considered to formulate an
effective nutrient management package. These would need to be slashed regularly for
green manure. Would this be a problem.

Is the area of the irrigated orchard 7ha.

I still have not received info on monthly irrigation or fertiliser programs.

Yours faithfully

RC Jeffery
Soil Management Consultants Pty Ltd
25 July 2013

PS Our Invoice for time spent so far is attached.
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ore Cider-Highvale Orchard Pty utﬂ (Principal John Della Franca) has a restaurant and
a mixed apple-pear-citrus orchard for cider production focated on Merrivale Road,
Pickering Bmo< (Figure 1). The total area of the property is 7.5ha, of which 6 ha is the
orchard. The irrigation system has recently been upgraded to drip-irrigation which will
permit ferti gas ion of nutrients as part of the fertiliser and soil amendment program.

fu—

I I to increase the size of the restaurant to serve up to 180 people per
day, daytime only. An ﬂmpmvec wastewater treatment system will be based on the
TAYLEX CAB system which is designed to treat wastewater to a fﬁ»/ﬁ of <10 mg/L fo
BOD, <10mg/L for z‘aspsnd@d Mjs and <10 cfu/100mLs for coliforms.

Treated wastewater (TWW) will be irrigated onto the orchard, with modification to the
current fertiliser program and irrigation schedule to allow for the nutrient and water
inpuis from TWW. In this way the nutrient load to the orchard will not exceed, and
may even be less than, the recommended fertiliser inputs for a productive orchard.

There are no specifications for nutrient concentrations of TWW from the TAYLEX
CAR system so regular monitoring will be carried out to establish Total ?*Ji‘rwgpﬁ (TN,
Total Phosphorus (TP), salinity and pH levels. Initially nutrient concentrations i TWW

will be taken as the average level for domestic septic tank wastewater.

LOCATION and ENVIRONMENTAL SENSITIVITY

The property lies within the catchment of Piesse Brook, which is in a Public Drinking
Water Source Area (PDWQ/") Therefore the Department of Water requires that writfen
approval is sought for ‘any new or upgraded fertigation proposal within a proclaimed
PDWSA’ (Department of Water 2008).

Highvale Orchard is a mixed apple-pear-citrus orchard for on-site cider ’gmdum’*
typical of land use in the immediate area that is mainly for the production, packaging
and processing of fruit from long-established orchards.

As such the Department of Water recognises that fertigation with TWW may be
approved when the p’mponem can effectively demonstrate that the proposal wii? not
increase the nutrient load compared with recommended horticultural fertiliser practises.
Soil Management Consultants (SMC) was contracted by the proponent to prepa&;e a
Nutrient and Irrigation Management Plan for reuse of TWW to the orchard.

SOILS PROPERTIES

The orchard is located on the Darling Range where land resources were mapped by the
Department of Agriculture and land capability was assessed for rural-residential and
agricultural land use (King and Wells 1990). The property is within thP Yarragil (Ygl)
Land Unit (concave valleys in the western portion of the plateau). Major soil types are
given as moderately well drained yellow duplex soils and yellow or brown massive
earthy soils on valley sideslopes.

A comprehensive soil sampling and analysis program was carried out in September
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2012, Soil profile samples 1o a depth of 40cm were taken from a single site within six

cks in the orchard. Surface soil descriptions were given as either loam or gravel
loam grading to gravel loam or clay leam or sandy clay at depth. The con
laboratory report is in A@g"amdi}: 1, and the parameters relevant to environmental
assessment are summarised in Table 1.

Table 1. Range of results for selected parameters of sol
in 8@@?@%&&}& 2012 from six blocks at Highvale Orchard.
Sample Depth em 0-10 10-29 20-30 30-40
Organic Carbon % 2.4-46 1.2-3.9
pHCa 5.0-6.1 4.7-5.7 4.5-57 4.2-58
Soil reaction Slightly to moderately Moderately to strongly
acid acid
EC1:5 mS/m 6-10 4-7 3-10 3-14
Salinity Level Low or very low in all samples
PRI 7-27 8-33 13->1000 18->1000
Colwell P mg/kg 160-600 210-640 36-410 18-80
Topsoil P status Very high Very high
PBI (cale) mg/kg 100-180 120-330 110-400 80-400
~ Profile P-retention Moderate to very high
Rating
Ammonium-N mg/kg 7-40 4-14 2-6 1-6
Nitrate-N mg/kg 7-20 2-6 1-4 <1-3
Mean Available N 13 4 2 1
(as nitrate) lkg/ha

PBI calculated from PRI (adjusted for Colwell P) via the Freundlich Equa
A Classification of nutrient retention from Allen and Jeffery 1990

A separate full report on soil conditions was sent to the proponent with
recommendations for improvements to soil fertility that should benefit orchard
production and fruit quality. During follow up discussions it was agreed that SMC
would develop a soil sampling and leaf analysis program to momtor soil profile pH,
fertility, soil structure and nuirient levels, and crop nutritional status based on
established industry criteria. Baseline soil and leaf analysis data would be collected
before irrigation commenced with TWW.

o
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Organic Carbon

Organic carbon concentrations were normal for orchard soils. Current levels would be
maintained or possibly increased with recent adoption of a biodynamic (green manure)
orchard management approach.

Soil Reaction (pHCa)

Although blocks were developed at the same time, there were war'at?

il samp%@s varied by about 1 unit and subsoil samples {
were strongly acid in reaction (pHCa 4.5 or less). Given the history wr\ .
applications and infrequent lime applications, soil iyac erences (gravel cc

v

i

soil texture) probably determined the degree of acidification that has occurred over
time. Annual lime or dolomite applications were rﬁwmmended for some blocks.

Available Phosphorus (Colwell Soil Test P)

Concentrations of Colwell P were high to very high in topsoil samplss
mg/kg). The large range in fesults may have been due to the small numbei
taken at sampling. Current levels would reflect many years of application
NPK and superphosphate fertilisers to the orchard. In three blocks with lower PR
(blocks A, E and F), a significant amount of P has been leached to the 20-30cim layer so
that Colwell P results were 150-400 mg/kg in those samples.

The proponent has not applied superphosphate based fertilisers to the orchard for at P
least 10 years, although Dynamic Lifter has been used occasionally. Use of such /

manure based fertilisers that are relatively enriched with P will be discontinued to
T

facilitate more effective management of soil P levels. Leaf analysis resulis will be used
to support the hypothesis that fertiliser-P will not be needed for many years.

Soil Profile P-Retention Rating (PRI and PBI)

Phosphorus Retention Index (PRI) results for samples to 20cm (PRI 7-36) fron
one block reflect the effects of very high Colwell P concentrations to lower
30-40cm samples (except block E), PRI results ranged from 41 to >1000. For
except E sample PRI increased with soil depth, due to both the lower
concentrations and an increase in soil texture (clay content). Apart from Block E, 501l
profiles would be classified as having a high to very high P-retention rating (Aller ) and
Jeffery 1990). It is most likely that deeper subsoi l samples from block E would also

have a higher PRI, and this will be investigated in the future sampling program.

Inorganic Nitrogen (Ammonium and Nitrate-IN)

ZT
w
ol
N
<
5

The average concentrations of ammonium and nitrate-N in topsoil samp
were 13 and & mg/kg respectively, which are low by horticultural standa ds but aj;/;czmai
of broadacre pasture soils. For ezaarr,pl for 670 pasture topsoil samy in |
summer to autumn (SMC data), 2/3 had ammonium-N concentration
(mean 14), and 3/4 had nitrate-N concentrations of 1-20 mg/kg (mean 13).

Limitations of Analysis for Soil Inorganic N

Analysis for inorganic N via routine laboratory methods can give misleading resul
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due to the effects of oven drying of samples to promote miner -[;7
and potential ‘contamination” of ammonium and nitrate-I res
monitoring pus‘posec inorganic N must be dissolved from soi
field moisture level (ie before dr'/m:/}

f methods for analysis of soil inorganic N (SMC 200/ /)
: Eﬁs at 40 degC mgreased ammonium-N by a factor of ,
) kg for dried samples. For nitrate-1 the incr
r two samples ﬂ"“z’ﬁ were increases of 24
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In any event, soil analysis for inorganic N is problematic due to leaching of nitrate,
seasonal factors and the timing of fertiliser a; pplications. A better approac h is to match
nitrogen mputs with crop growth requirem ta and an accepted rate of fertilise
achieve production targets. This is outlined la

,..g
e O
o]

CLIMATE DATA and IRRIGATION SCHEDULES

Fl‘”’('@?

limate data for Highvale Orchard (Table 2) are based on rainfall for Mundaring
o the period 2000-2009 (Water Corporation 2010) and evaporation for Perth (BOM).

Table 2. Chimate data for the ‘dry season’ at Highvale Orchard, weekly irri
rates for a crop factor of 0.8 and the total volume for 6 ha of ﬂwhw ]

Month Rainfall* Evap” NPE frrigation Volume pg
Wi mim mm @ CF=0.8
mm/week
Sept 96 50 ~0 ~0 strategic
Oct 45 140 95 17 4600
Nov 31 165 164 3 7900
Dec 6 250 244 44 11700
Jan 19 265 246 44 11800
Feb 19 225 206 41 9900
Ilar t5 200 185 33 8900
Apr 40 126 80 15 3800
May 123 30 ~0 ~0 strategic
Totals 395 1565 1220 59 ML

* Average momhly rainfall for Mundaring Weir 2000-2009, exciuding one year
when 195mm of rain was wvmd% in April
" Average momhiy evaporation for Perth  NPE = Nett pan evaporation
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Compared with Mundaring Weir for 2000-2009, da

he I years show similar average 1 romzﬂh
10-20 mm higher monthly rainfall for @ mb@r Nove
y 2010). The long term Bickley uiig

}
sigmﬁaami / lower rainfall during autumn and sm"g for the lower west region.

Evaporation at Mundaring has not bee
monthly rates for Perth were used (“ M) an
estis Tafc the monthly nett pan evaporation (NPE).

r% ﬂwe e were adjuste

rigation requirements for orchard production are determi
factor (CF). At Highv Je @ chard a crop factor of 0.8 is u

rrigation "'é??° resulting timzﬂsr% annual total of 59 ML of irr‘i,
"x crop factor of 0.8 is co mstem wmh iha d for vineyards, latter
crop a lower cro p; factor (about 0.5) is used tor tim smulde momé'“ of ﬂm ‘dry season”

4

{Mm@r ! et al 1999).

WASTEWATER VOLUME, COMPGOSITION and NUTRIENT LOADS

The proponent plans to increase the size of the restaurant to serve up to 180 peoj
day, daytime only. Wastewater output from the restaurant is assumed to

per person, for a maximum of .1 ki/day, equivalent 10 a maximum of 2
This would represent no more than 5% of the annual irrigation water
Highvale Orchard, Assuming an average of about 70% occupancy for
over a year, the output of TWW is more likely to be about 2 ML/year.

An improved wastewater treatment system will be based on the TAYLEX C
which is designed to treat wastewater to a level of <10 mg/L for BOD, <l
S‘deed solids and <10 cfu/100mLs for coliforms, producing di Ssmﬁ%;'
suitable for reuse via drip irrigation

\‘qm

Table 3. Predicted maximum and realistic volume of TWW and annua
nntrient loads for drip-irrigation to 6ha of Highvale Orchard.

Yolume of TWW TWW TWW Mitrogen
Total N Total 7 kg/halyr
mg/L mg/L
F@;@ zimum 180 persons Avge 65 Avge 15 32 7.5
at 45 L/day for 365 days for STE for STE
= Max 3 ML/yvear
Realistic average 45 10 i5 3.3
70% occupancy Possible Possible
= 7 WiL/year in TWW in TWW

No data are given for nutrient concentrations from the TAYLEX CAB system, as each
site is considered to be unique and the ‘actual nutrient concentrations achieved would
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not be known until the treatment plant is fully functional’ (Taylex Tanks Blochum)
uming a worst case scenario, the average nutrient concentrations of domesti
effluent (STE) are used initially for calculation of the potential nutrient ioa@

‘, el fi*onn irrigation of TWW (Table 3} %“‘owz‘%ga nutrient concentrations in 5TE are
epted to be about 65 mg/L for TN and 15 mg/L for TP (Department of Water 2010,
Siegrist et ai 2013)

F“‘J‘\/‘Jz/ ﬁ"O?ﬂ the TAYLEX CAB system is likely to have significantly lower le

} with STE due to removal of organic matter and suspei nwo
,é?:ﬁsears}a in zﬁh«a USA comparing STE with that from a L@AMP biofiltes
showed that the TFU removed 90% of B@B? 0% of TH, 95% of faccal colif |
68% of dissolved organic carbon (Siegrist et al 2013). chm is a 30% ﬁcnw‘i‘ 01 in
both nutrients via the TAYLEX CAB system, then TWW concentrations would be
about 45 and 10 mg/L respectively for TN and TP.

7

A realistic lower level of nutrient load to the orchard is shown in Table 3, based on a
TWW volume of 2 ML/year and reduced TN and TP concentrations from the TAYLEX
CAB system. These calculations indicate that the nutrient loads to the orchard »
lie within the ranges of 15-30 kg/ha/year for N and 3-8 kg/ha/year for P.

FERTILISER HISTORY

iliser history for Highvale Orchard is summarised in Table 4.

From 1983 to 1997 average rates of 50, 34 and 35 kg/ha/year of N, P and K respectively
were applied. For N this was somewhat less than %*%w industry remmmmd d rate o

70-100 kgN/ha/year for an apple and pear orchard of mature bearing trees (Bright
2005).

The average annual rate of fertiliser-P application (34 kg/ha/year) would have been well
in excess of crop requirements (about 1/10 of the N rate). which would explain the high
to very high Colwell P levels in topsoil samples.

“)
?5
<
el
—
e}

In 2002-2003 only Dynamic Lifter was used, with N application at a similar
earlier years, and continuing the excess of P for crop growth.

d 2004-2011

tmed
"

From 2004, a more conservative approach was adopted with sowing of a green manure
crop in autumn to use N from a combination of soil reserves, a:’%owsr growth and
occasional Dynamic Lifter application. Use of the latter fertiliser will be discontinued
as it would tend to maintain the current excessive soil P levels.

Although crop yield and quality was ggmraiiy good, in later years (2010 and 2017)
there were some indications from leaf colour (general paleness of older leaves) o
several blocks that N supply may have been less than optimum. This wou ,d not "i:)\,;
surprising given the very %ow application rate of fertiliser-N since 2004 compared with
industry recommendatio
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Pt
N

N

Periond Hertilisers I8 P

Yigran, Superphosphat
1983-1997 NPK, Urea, Potash, 750 510 530
Hort Special, Dynamic ¢ Lifter

Average over 15 years kg/halyear 50 34 35
2002-20603 Dynamic Lifter 13 tonne 78 52 33

) o R@l ed on soil reserves of P/
Occastonal Dynamic Lifter for . .
2004-2011 e e LIE - orowth plus some
2004-2011 green manure crop clover Uioiﬁi’ i us some

ﬂaf’l c L o
Dyna ifter

Industry recommended rate  kg/ha/year 76-100 7-10 36-40
Fertigation with urea,
2032-2014 |- potassium nitrate and 50 il pAL
caicium nitrate kg/ha/vear
2015 on TWW maximum kg/ha/year 30 8 7
20150 TWW realistic kg/ha/year 15 3 7
Period 2012-2014
With installation of the drip irrigation system, it became feasible t
fertilisers such as urea, calcium nitrate and ;m{ass.u m vn;%'fm with ot sup
a similar average rate of about 50 kglN/ha/year as was used in Lh@ iod up to 2003.

No fertiliser-P was applied and the rate of K was to be determined eventually by soil
and leaf amiysisﬁ but commenced at 20 kgi{/ha/year.

Tht extra TN applied m 20%%2013 proved beneficial and resulted in excellent crops of
high quah"; *fmﬁ: for cider production. Leaf colour improved in the blocks previously

showing marginal N deficiency.

The practice has continued of p;owm a green manure crop over winter, to boost soil

organic arbozﬂ levels, to prowde a slow-release source of nutrients, and to maintain
good soil cover to pre vent erosion on n sloping land.

NUTRIENT and IRRIGATION MANAGEMENT for TWW REUSE

It is estim n"[ad that the nutrient loads to the orchard from reuse of TWW may lie within
ﬂ 1e ranges of 15-30 kg/ha/year for N and 3-8 kg/ha/ypar for P (?asﬂg 4). The actu
i

D

5 wi i be determined from regular monitoring of TWW volume and composit
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ol

after the WWTP has been commissioned.,

\ /z (m' maximun 1hr—‘ nat
. W%P; reuse m T%ﬁ/“‘«ﬁ/ Commences, no exira fert M s eI will be
4

fa:i,e
MWTP has st

abilised and reliable volume and nutrient analysis
accumulated.

Fertiliser-N is nowm%?’;«' applied to apple and pear crops in spring and SuMmer

periods of active growth or fruit set (Bright 2005). TWW will be drip
round including ihe months when fruit trees are dormant, so establis
season grasses to take up available N from TWW is essential for mi

potential leaching losses of nitrate. The grass cover w;ﬂ; be
maintain active growth and to produce a green manure crop. Thi

regular practice at Highvale Orchard for many years, so no change to s
will be necessary.

Phosphorus

The estimated rate of P applied in TWW 15 well bc—:i@w the
Highvale Orchard of about 30 kgP/ha/year. The indust
least crop replacement. This would be about 1/10 of the N
of available P due to soil fixation reactions. Hence a |
suggested as a maintenance rate for P in Table 4
be 3-8 kg/halyear.

A commitment is given to discontinue using Dynamic Lifter as a broadcast fertiliser
because of the relatively high proportion of P.

With regard to other essential major nutrients (J{, Ca, Mg and 8), sodium chloride and
pH. the inputs of these from TWW will be taken into account for the overall fertiliser
program when analysis data are available.

TWW Storage and Irrigation Management

The TAYLEX CABS system | jmduaﬁs disinfected TWW that is suitable for irri
¥ 1

via spray or drippers (Taylex Tanks Br oahura) Tnitially two 10 kL tanks wil
onstructed to provide short term storage of TWW during periods of ramnfall.

At a z‘eaiis“{iﬁ rate of 70% occupancy for the restaurant, TWW output will be about 6

kL/day, an irrigation rate of only 0.1 mm/ha/day over the whole orchard. During

summer this is negligible compared with crop water requirements of about 6 n m/fﬂay,,

During late autumn to early spring when rainfall exceeds evaporation, and depen rJ 12 on
ot

rainfall patterns and TWW storage lev l , irrigation may be directed totally to the citrus
orchard area (about 0.5ha) where a conventional under tree spray irrigation s mi T Was
retained. This would allow irrigation at 5 mm/hour (25 kL/hour to 0.5ha) by uniform

distribution of TWW across the area.
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g stage, TWW will be analysed
" n
-/

for BOD, Sprenged solids a,nd <
storage tank will be analysed f
nitrogen (ammonium, nitrate-N),
and sulphur.

Baseline 301l and Les ks 15hy
will be resampled by § /JC in spri ng and :ma§ yse d as before. Extra subsamples will be
'fo inorganic N analysis of moist samples. Samples of leaf tissue from apple, pear
sections will be taken in mid summer for nutrient analysis. For the first few
years this will be done annually.

al Tissue Uata: The
i
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Hopetoun WW'T ? reuse to Hopetoun Golf Course,
Alban vy WWTP reuse to Albany Tree

?fs/!%“&izzf W ‘-&/Té reuse to Wl liams @w}.: 2008
oruw%\ W w/T 9.

Feus

to Dongara { Jh Course, 2009-10.

Denmarl “i/ reuse to Denmark Golf Course or woodlots
( ?c:t ‘a@”@fi/TP reuse to wooﬁ?oz‘& 2008, 2010, 2013.
Mundaring W NTP use to sportsiields and pasture, 2010.
Kal %)2 i WWTP reuse to Kalbarri Golf Course, 2011,
Carnarvon «ﬂ/ WTE reuse ff,o Carnarvon town, 2011,

uﬁ"/ﬁﬁ“ riey Oval, 2011,
a woodlot, current project.

woodlot, current project.

WWTP reuse to Beve
Kemerton WWTP reuse to
Toodyay WWTP reuse to a
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AEROBIC TREATMENT UNITS (ATU)
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ATU OPTIONS FOR ECO TENT COMBINATIONS

Hydraulic Loading

Hydraulic loading as per “Regulation 29 and Schedule 9" of the Department of Health for an Eco-tourism

accommodation facility/tent site/caravan park bay is 140L per day per person.
+ 1Tent2people- 7140L x 2 = 280L

+  5tents 10 people - 740L x 10 = 1400L

+ 10 tents 20 people - 740/ x 20 = 2800L

« 20 tents 40 people - 740L x 40 = 5600L

All units come with pedestrian covers as standard, heavier load classes available on request. Disposal Fields will be dependent on site
and soil condlitions for individual cases and will be priced accordingly, a generic example of each type will be listed below.

SCHEDULE OF RATES BY TENT / PEOPLE QTY

Eco Tent Unit Required Agent Cost Supply Ex Works
1-5 Tents 0-2NR - 1.8KL $8,645.00 +GST

5-10 Tents O-2NR - 4KL $12,900.00 +GST

10-20 Tents O-2NR - 6KL $22,377.00 +GST

20-30 Tents 0-2NR - 10KL $30,937.00 +GST

Please note Systems become commercial grade from 6KL upwards



GENERIC EXAMPLES OF DISPOSABLE FIELD FONFIGURATIONS
For sandy soils to suit O-2NR - 1.8KL Only to be used as a guide for information purposes.
1. Flatbed Leach Drains

The flatbed leach drains are supplied with the distribution pipes, sockets, end plugs, 40mm round to square

fittings, geotextile cloth and a 2-port automatic diversion valve.

Stndard 10m (2 x Sm%Q‘pnﬁuration) Pric

2. Subsurface Drip Irrigation

For Landscaping Area/Beds - The 150m2 Subsurface Dripper Field (8LPH dripline at 1m spacing - Product
Code DF150K) comes as a kit which includes an Arkal disc filter and all required components. Price also

includes pump upgrade to accommodate drippers.

Price: $995.00 plus GST supply only Ex works

el Vi 2

Accordingly as the systems increase in capacity the disposal field will need to increase to allow for the additional loading - Pléase

contact Aquarius Wastewater Systems for individual project pricing.



Our proposal includes the supply only of:

* An Aquarius System in plastic tanks suitable for installation in a non-trafficable area; as well as any
associated pumps, control panels and fittings as shown on attached drawing. The prices quoted above
are based on an invert level of the sewer drains entering the Primary Tank of the ATU to be 650- 850mm
from FGL.

«  Supply of Flatbed Leach Drains or Subsurface Drip Irrigation Kit (if selected)
Our proposal excludes:

+ Installation and commissioning

« Delivery of Equipment to Site

« Feeder pipe from ATU to disposal area

« The provision of a concrete pump up tank if required, nor any associated pumps, control panels,
fittings, transportation or installation

« Any electrical work

Installation

Aquarius Wastewater Systems is a distributor of ATU's and affiliated products and does not carry out installations.
We however can put you in contact with trained agents that can install, service and commission the system for you.

NB: Installation and commissioning to be by a third-party independent contractor, ... That you are required to
contract with directly for these services.

Service and Maintenance

As a Department of Health's requirements, the system requires six monthly servicing and needs to be serviced by an
AWS approved Service Agent that is registered with the Department of Health WA. For pricing, an accurate quote will
need to come from a service agents. Costs vary according to location - estimate $250.00-350.00 plus GST.

Electrical / Power Requirements

Our ATU's Power requirement for systems up to 4KL is single phase, 240-volt, 50 Hz, 20-amp. This is required to be
on an independent separate, D circuit breaker, within the distribution board of the house (minimum 2.5 mm cable).
For ATU’s 6KL and above an independent separate D circuit breaker will also be required however it will need to be a
32-amp rating. Power cable to the ATU control panel is the responsibility of the owner/builder.

Warranty Conditions

The system must be installed, commissioned and serviced by an AWS approved Installer and Service Agent that is
registered with the DoH WA. A copy of the local Council “Permit to Use”, signed Service and Maintenance Agreement
and completed Warranty Form must be supplied to Aquarius Wastewater Systems upon completion of the job to
validate all warranties.



DOMESTIC UNITS

AQUARIUS 0-2 NR 1.8KL ATU
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ELEVATION I Duralen Plastic Tanks|
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Aeration/  Clarifying Discharge
Secondary
1x Submersible Pump
(aeration)
1x Injector

1 x Submersible Pump (discharge)

(adjustable with Risers)

Tank Capacities (L):

Primary Chamber : 2400
Secondary/Aeration Chamber:875
Clarifying Chamber : 650
Discharge Chamber : 875
Discharge Volume: 170

Effluent Quality Performance
Criteria:

Parameters & Specification
Total Suspended Solids: <30mg/L
Biological Oxygen Demand: <20mg/L

pH: 6.5-8.5

Structural integrity: 15 years (tanks)
Serviceability min 15 years

System complies with AS/NZS
1547:2012 & 1546.3

Treatment Performance:

Maximum: 1800 Litres per day
Minimum: 180 Litres per day
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ELEVATION | Duralen Graf PlasticTanks | 16500 GRAF-Carat Tank | 2x9750 GRAF-Garat Tanks
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Invert Level 600mm - 1150mm|
(adjustable with Risers)

Tank Capacities (L):

Primary Chamber Capacity: 6500
'Secondary Chamber Capacity: 3450
Aeration Chamber Capacity: 3450
Clarifying Chamber Capacity: 1725
Discharge Chamber Capacity: 1725
Discharge Volume: 400 - 600

Effluent Quality Performance
Criteria:

Parameters & Specification
Total Suspended Solids: <30mg/L
Biological Oxygen Demand: <20mg/L |

pH: 6.5-8.5

Structural integrity: 15 years (tanks)
Serviceability min 15 years

System complies with AS/NZS
1547:2012 & 1546.3

Treatment Performance:

Secondary Aeration Clarification Discharge
2x Submorslo Pump ematon) 2xSubmerslo Pup
2x Injecor (discharge)
Primary
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COMMERCIAL UNITS

AQUARIUS 0-2 NR 4KL ATU
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ELEVATION l Duralen Plastic Tanks

2 x 2700 Carat Tank with baffles
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Invert Level 650mm to 850mm
(adjustable with Risers)

Tank Capacities (L):

Primary Chamber : 3340
Secondary/Aeration Chamber:1300|
Clarifying Chamber : 1300
Discharge Chamber : 1300
Discharge Volume: 500

Effluent Quality Performance
Criteria:

Parameters & Specification

Total Suspended Solids: <30mg/L
Biological Oxygen Demand: <20mg/L
pH: 6 -8

Structural integrity: 15 years (tanks)
Serviceability min 15 years

System complies with AS/NZS
1547:2012 & 1546.3

Treatment Performance:

Maximum: 4000 Litres per day
Minimum: 400 Litres per day

(aeration) (discharge)
1x Injector
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ELEVATION [ Duralen Graf PlasticTanks | 1x4800 Carat Tank_| 23750 Garat Tark wit baffles |
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(adjustable with Risers)

Tank Capacities (L):

Primary Chamber Capacity: 4400
Secondary Chamber Capacity: 1725
Aeration Chamber Capacity: 1725
Clarifying Chamber Capacity: 1725
Discharge Chamber Capacity: 1725
Discharge Volume: 400-600

Effluent Quality Performance
Criteria:

Parameters & Specification

Total Suspended Solids: <30mg/L.
Biological Oxygen Demand: <20mg/L|
pH: 6.5-8.5

Structural integrity: 15 years (tanks)
Serviceability min 15 years

System complies with AS/NZS
1547:2012 & 1546.3

Treatment Performance:

Maximum: 6000 Litres per day
Minimum: 600 Litres per day
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