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List of amendments

Date Amendments/revisions

25/02/2008 (1) Revision of report to include occupancy/usage rates outlined in the Statement of
Environmental Effects (SEE);

(2) Revision of wastewater flow-rates based on estimates outlined in the Baulkham Hill’s
Shire Council Development Control Plan (DCP) for onsite wastewater management;

(3) Inclusion of a 100% reserve area (based on hydraulic loadings) on site plan;

(4) Removal of typographical error in footnote on page 10; and

(5) Various changes in response to issues raised in correspondence from Council dated the
3" of January 2008 and the 1% of February 2008.
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ONSITE WASTEWATER FEASIBILITY STUDY

Our Ref.: 200965 Date: revised 25/02/2008

1. SITE LOCATION DETAILS

1.1. Client

Envirocycle®

1.2. Property Address

Corner of Nelson and McHale Roads, NELSON

1.3. Local Government Area

Baulkham Hills

2. PROPOSED DEVELOPMENTS
2.1. The following developments are proposed by the client for the above property

This property is currently undeveloped. It is proposed that a temple and an associated car
parking area are to be constructed on this property.

All wastewater flows (black and greywater) from the proposed temple is proposed to be
treated onsite with an Envirocycle Aerated Wastewater Treatment System (AWTS). All
effluent (treated wastewater) is proposed to be disposed of onsite via sub-surface effluent
irrigation.

3. REPORT OBJECTIVE

The objective of this report was to:
1) Assess the capacity of this site to deal with onsite effluent disposal; and

2) Define the minimum onsite effluent disposal area requirements based on the above
proposed developments.

This report has been prepared for submission to Baulkham Hills Council with reference
(where appropriate) to the Environment & Health Protection Guidelines’; the AS/NZS
Standard 1547:2000% and the DWE (2007) Interim Guidelines for Management of Private
Recycled Water Schemes®.

! Department of Local Government et al (1998) Environment & Health Protection Guidelines. On-site Sewage
Management for Single Households.

2 Standards Australia/Standards NZ (2000) AS/NZS 1547:2000 Australian/New Zealand Standard — On-Site
domestic wastewater management. Standards Australia/Standards NZ.

® Department of Water and Energy (2007). Interim NSW Guidelines for the Management of Private Recycled
Water Schemes.

ONSITE WATEWATER FEASIBILITY STUDY 1
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4. SITE LOCATION

The site is located on the southeastern side of the intersection of Nelson and McHale Roads,
Nelson (Figure 1).
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Figure 1. Site Location (Source: 1:25,000 Riverstone topographic map sheet)

5. SITE ASSESSMENT

5.1. Geology

Based on the 1:100,000 Sydney geological map series (Herbert, 1980), this property is
underlain by Bringelly Shale, Minchinbury Sandstone and Ashfield Shale. The southern
third of the site is underlain by Ashfield Shale, the central third of the site is underlain by
Minchinbury Sandstone and the northern third of the site is underlain by Bringelly Shale.

ONSITE WATEWATER FEASIBILITY STUDY
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5.2. Soil Landscape Group

Based on the Penrith 1:100,000 Soil Landscapes Map, soils on this site belong to the
Blacktown Soil Landscape Group (Bannerman and Hazelton, 1990). This is a residual Soil
Landscape Group which consists of gently undulating rises on Wianamatta Group Shales.
Local relief is up to 30m and slopes are usually less than 5 percent.

The soils of this landscape group are generally shallow to moderately deep (<100cm)
hardsetting mottled texture contrast soils on crests grading to yellow podzolic soils on lower
slopes and drainage lines (Bannerman and Hazelton, 1990)..

The main limitations of this Soil Landscape Group are moderately reactive highly plastic
subsoils, low soil fertility and poor soil drainage (Bannerman and Hazelton, 1990).

5.3. Soil Investigation

The soil on this site was investigated at five soil investigation locations (Figure 2). Soil
properties were assessed based on the modified procedure outlined in Section 4.1C3.1.2 of the
AS/NZ 1547:2000", which relies on the 1:100,000 Soil Landscape Map as identified above
(see Section 5.2 of this report).

Soil depth was greatest at the top of the hill in the south-eastern portion of this site, and soils
in this area were classified using the Australian Soil Classification (Isbell, 1996) as a Yellow
Dermosols (based on soil profile 20094001). Soil depth decreased toward the northern portion
of the investigation area (toward Stevens Road) and soil profiles (20094002, 20094003 and
20094004) were classified as Yellow Kandosols.

The general topsoil and subsoil profile characteristics are summarised in Section 5.3.1.

5.3.1. Soil Profile 200965-01 Red Kurosol (ASC)

Topsoil A Horizon (0 - 30cm): A brown clay loam with excellent structure and a
field pH of 6.5.
Subsoil B Horizon (30-80cm): A red medium clay with an excellent structure

and a field pH of 4.5. This horizon graded to weathered sandstone at a
depth at a depth of approximately 0.8m.

Refer to Attachment 1 for Soil Profile Log and Figure 2 for soil investigation location.

Refer to Attachment 1 for Soil Profile Log and Figure 2 for soil investigation location.

! Standards Australia/Standards NZ (2000) AS/NZS 1547:2000 Australian/New Zealand Standard — On-Site
domestic wastewater management. Standards Australia/Standards NZ

ONSITE WATEWATER FEASIBILITY STUDY 3
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5.3.2. Topsoil Chemical Analysis

Laboratory analysis results (Attachment 2) from topsoil collected at location 20096501 were
analysed in a NATA accredited laboratory. Laboratory analysis results are summarised below:

Phosphate Retention Index (g/kg) 2.2232
pH (water) 5.7
EC (1:5 - dS/m) 0.08
Exchangeable Sodium Percentage (%) 121
Cation Exchange Capacity 9.4

For the purpose of onsite effluent irrigation, this soil shows a medium acidity and very low
salt content. The soil chemistry is unbalanced and can be improved by the application of lime
and gypsum at a rate of 51g/m? and 300 g/m? respectively. These ameliorants are to be
applied to the surface 150mm of topsoil and incorporated well.

5.3.3. Subsoil Chemical Analysis

Laboratory analysis results (Attachment 2) from subsoil collected at location 20096501 were
analysed in a NATA accredited laboratory. Laboratory analysis results are summarised below:

Phosphate Retention Index (g/kg) 1.5795
pH (water) 4.9
EC (1:5 - dS/m) 0.42
Exchangeable Sodium Percentage (%) 37.7
Cation Exchange Capacity 15.9

For the purpose of onsite effluent irrigation, this soil shows a medium acidity and moderate
content. Subsoils are sodic and exposure of subsoils should be avoided.

ONSITE WATEWATER FEASIBILITY STUDY 4
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5.3.4. Soil Permeability Categories

Soil permeability categories for topsoil and subsoil samples were determined by field
assessment of texture and structure and comparison with Table 4.1.1 of the AS1547:2000
standard®. Field texture was determined using the hand bolus method (Charman and Murphy,
1991).

Topsoil — A1 Horizons

Field Texture/s Clay Loam
Structure Excellent
Soil Permeability Category 4A

Subsoil — B Horizon

Field Textures Medium Clay
Structure Excellent
Soil Permeability Category 6A

A soil permeability category of 6A is the most limiting and was thus used in water balance
calculations (Attachment 7). Based on accepted industry practise, a permeability of
15mm/week (reference to Table 4.2A4 of the AS1547:2000 standard) was used for water
balance calculations.

! Standards Australia/Standards NZ (2000) AS/NZS 1547:2000 Australian/New Zealand Standard — On-Site
domestic wastewater management. Standards Australia/Standards NZ.

ONSITE WATEWATER FEASIBILITY STUDY 5
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5.4. Climate

Average climate data was downloaded from the Bureau of Meteorology (BOM, 2004)
webpage (www.bom.gov.au) for the nearest BOM weather station that contained both rainfall
and evaporation data and was used for water balance calculations (Attachment 7). The
following is a summary of the annual 50" percentile rainfall and average annual evaporation
for this station.

Annual rainfall (50th percentile) in mm 836  Richmond (RAAF)
(Bureau of meteorology weather
station #67033)

Annual evaporation (average) in mm 1570 Richmond (RAAF)
(Bureau of meteorology weather
station #67033)

5.5. Land Slope' (within available effluent disposal areas) ~6 - 7%

5.6. Vegetation

The major part of this property is cleared and well grassed. A small group of trees is located in
the central portion of the property.

5.7. Buildings

It is proposed that a temple and an associated car park be constructed on this property (Figure
2).

5.8. Other features

This property contains two minor drainage depressions. A dam is located to the east of the
property (Figure 2). An existing ‘cut off’ drain extends from the southern corner of the
property to the group of trees which is located in the central portion of the property (Figure 2).

! Slope was estimated by clinometer only and is approximate.

ONSITE WATEWATER FEASIBILITY STUDY 6
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5.9. Site and Soil Assessment

The site and soil properties of the proposed effluent disposal areas (defined on Figure 2) were
assessed based on the assessment rating criteria outlined in Tables 4 and 6 of the NSW
Environment and Health protection guidelines’. Soil properties not measured in this
assessment were evaluated based on knowledge of the likely soil properties of the Blacktown
Landscape Group. A copy of the site and soil assessment rating is presented in Attachment 3
of this report.

5.10. Summary of site investigation

Based on the findings of this investigation, it was found that this site contains soils suitable
for onsite effluent disposal. For site-specific management and soil amelioration requirements
refer to Attachment 3.

! Department of Local Government et al (1998) Environment & Health Protection Guidelines. On-site Sewage
Management for Single Households.

ONSITE WATEWATER FEASIBILITY STUDY 7
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6. PROPOSED ON-SITE EFFLUENT TREATMENT AND DISPOSAL SYSTEM

The proposed on-site wastewater treatment and effluent disposal system for this property are
outlined in following sections of this report.

6.1. Type of effluent treatment unit proposed

All wastewater from the proposed temple is proposed to be treated onsite via an Envirocycle
Model 50NR Aerated Wastewater Treatment System (AWTS). The AWTS must have the
capacity to treat the average and peak flow-rates outlined in Section 6.2 of this report.

The AWTS to be installed must be validated and verified is accordance with the requirements
outlined in most recent version of the Department of Water and Energy (2007) “Interim NSW
Guidelines for the Management of Private Recycled Water Schemes’.

The required effluent quality is outlined in Attachment 4.

6.2. Estimation of wastewater flow rates

6.2.1. Estimated occupancy rates

Based on advice from the client the temple is proposed to be utilised based on the schedule
outlined in Table 1.

Table 1. Summary of proposed occupancy rates*

Day Timeframe Maximum number of people
Monday to Friday 6am to 10am 30
4pm to 10pm 40
Weekends 6am to 11pm 50
1lam to 4pm 150
4pm to 10pm 200

! Based on statement of Environmental Effects supplied to Harvest Scientific Services on the 30" of January,

2008.

ONSITE WATEWATER FEASIBILITY STUDY
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6.2.2. Peak flows

The average daily peak flow rate was estimated based upon the 24 hour period when the
facility contains a maximum occupancy (i.e. either Saturday or Sunday) and the estimated
peak flow-rate is outlined in Table 2.

A flow rate of 25L per seat was utilised for flow-rate calculations. This value of was based on
Appendix 2 of Baulkham Hills Shire Council Development Control Plan No. 2.

Table 2. Estimated daily (24 hour) peak flow-rate (L/day)

Day Flow calculations (L/day) Estimated flow (L/day)
Weekend 400 persons x 25 L/person x 1 day 10,000
TOTAL! All sources with 20% safety factor. 12,000

6.2.3. Average flows

The average daily flow rate was estimated to be 4,107 L/day. This value is based on the
average weekly wastewater flow-rate (Table 3) divided by 7. The average daily flow-rate was
utilised for design sizing purposes for effluent irrigation area sizing purposes.

A flow rate of 25L per seat was utilised for flow-rate calculations. This value of was based on
Appendix 2 of Baulkham Hills Shire Council Development Control Plan No. 2.

Table 3. Estimated average weekly total wastewater flow

Day Flow calculations (L) Estimated flow (L/week)
Monday to 70 persons x 25 L/person x 5 days 8750

Friday

Weekend 400 persons x 25 L/person x 2 days 20,000

Total All sources 28,750

6.3. Type of effluent disposal system proposed

Sub-surface effluent irrigation only.

Refer to Attachment 5 for general specifications.

! Includes an increase of 20% as an estimate of peak flows.

ONSITE WATEWATER FEASIBILITY STUDY 9
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6.4. Effluent irrigation access controls
Access to effluent irrigation area is to be controlled by the following measures:

> All effluent irrigation is to be via sub-surface methods only. Effluent irrigation pipes
are to be installed a depth greater than 0.1m but less than 0.3m; and

> Effluent is not to be irrigated during hours of operation or within 4 hour (nominal
interval) before effluent irrigation areas are to be accessed for any purpose.

6.5. Soil moisture sensor

A soil moisture sensor should be installed within the effluent irrigation area and set to prohibit
irrigation when soil moisture levels reach 95% saturation.

6.6. Wet weather storage tank

A wet weather storage tank is to be installed onsite. The minimum tank storage volume is to
be 41,000 litres. This value is equivalent to 10 days of storage at average effluent generation
rates. A camlock fitting to be fitted to enable the wet-weather storage tank to double as a
pump-out tank, if required.

6.7. Minimum area required for onsite effluent irrigation

Nutrient loading (Attachment 6) and water balance (Attachment 7) calculations based on the
Environment & Health Protection Guidelines of 1998 were used to estimate the minimum
effluent irrigation area requirements. The design sizing calculations for the proposed temple
are presented below:

Nitrogen 1,797
Phosphorous® 771
Water Balance? 1,776

See Attachments 6 & 7 for indication calculation details.

The minimum required effluent disposal area is the greater value determined by the above
methods. Based on this method, the minimum required effluent disposal area is 1,776 mZ.
Areas available for onsite effluent disposal are delineated on Figure 2.

! The proportion of phosphorous sorption capacity used was 1/3 — as recommended in Appendix 6 of the
Environment & Health Protection Guidelines 1998; and

2 The design percolation rate/design irrigation rate [DIR] used in the Water Balance calculation is based on
subsoil textural characteristics with reference to Table 4.2A4 of AS/NZS1547:2000

ONSITE WATEWATER FEASIBILITY STUDY 10
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6.8. Location of effluent disposal areas

The location of the required effluent disposal area is to be selected by the client from the
available effluent disposal areas outlined on Figure 2. Indicative effluent disposal area
locations for are outlined on Figure 2.

Furthermore, all effluent disposal areas must comply with the buffer requirements outlined in
Attachment 8 of this report. Refer to Attachment 9 for further details on the management of
effluent disposal areas.

6.9. Reserve area

As per Baulkham Hill’s Shire Councils Development Control Plan No. 2 (dated January
2004), a reserve area equivalent to 100% of the minimum area required based on Hydraulic
loadings should be set aside and protected from further development. Therefore, a minimum
of 1776 m® should be set aside as a reserve area.

The areas suitable for a reserve area are depicted on Figure 3. These areas include the main
intermittent drainage line which bisects this site and the minor depression in the eastern
portion of the site. These areas have been included because the drainage line may be easily
piped and made suitable for irrigation and the minor drainage depression in the eastern portion
of this site may be easily filled and made suitable for effluent irrigation.

7. CURRENCY OF REPORT AND REVIEW

Due to changes in regulatory and Council requirements this report should be reviewed every
three months (nominal interval).

ONSITE WATEWATER FEASIBILITY STUDY 11



HARVEST SCIENTIFIC SERVICES

8. MONITORING
8.1. AWTS Effluent Quality

Effluent quality monitoring requirements for the proposed AWTS is to be determined by
Baulkham Hill’s Shire Council through consultation the Department of Water and Energy
(DWE).

Effluent quality is to be monitored in accordance with the requirements outlined by the
conditions of consent issued by Baulkham Hill’s Shire Council.

8.2. Soil health

Monitoring of soil health is to be performed on an annual basis for three years and monitoring
frequency it to be reviewed thereafter. Soil is to be monitored for at least the following
properties:

> EC (1:5);
pH;
Exchangeable sodium percentage (ESP);

Total nitrogen; and

vV V VvV V

Total phosphorus.

8.3. Visual monitoring of effluent disposal areas

The functionality of effluent disposal areas should be reviewed by the Environmental
Management Representative (EMR) within 1 week after commissioning and at least every
three months thereafter. Visual signs of effluent disposal failure include the following:

Surface ponding and run-off of treated wastewater
Soil quality deterioration

Poor vegetation growth

Unusual odours

Refer to Attachment 9 for further details regarding the indicators effluent disposal area failure.

8.4. Effluent volume

An effluent volume flow meter should be installed to monitor effluent volumes being irrigated
onsite. Effluent volumes irrigated should be reviewed on an annual basis with consideration
for the long term sustainability of effluent irrigation on this site.

ONSITE WATEWATER FEASIBILITY STUDY 12



HARVEST SCIENTIFIC SERVICES

9. WARNING SIGNS

At least 2 warning signs should be installed along the boundary of the land application area.
The signs should comprise of 20mm high Series C lettering in black or white on a green
background with the words:

‘RECLAIMED EFFLUENT
NOT FOR DRINKING
AVOID CONTACT’

10. ENVIRONMENTAL MANAMAGENT PLAN

An Environmental Management Plan (EMP) for this site should be prepared in accordance
with the DWE (2007) guidelines. The ongoing management of wastewater re-use on this site
should be managed based on the environmental controls and protocols outlined in the
approved EMP.

ONSITE WATEWATER FEASIBILITY STUDY 13
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11. LIMITATIONS TO THIS REPORT
This report has been prepared subject to a number of limitations. These include:

e The application of conditions of approval or impacts of unanticipated future events could
modify the outcomes described in this document. In particular, the occurrence of
earthquakes of any magnitude, extreme rainfall events or the effects of climate change
have not been considered but should they occur, may have a significant impact on the
site. The client agrees that such events are possible but nevertheless accepts the risk that
they pose;

e The findings contained in this report are the result of discrete/specific methodologies used
in accordance with normal practices and standards. To the best of our knowledge, they
represent a reasonable interpretation of the general condition of the site in question.
Under no circumstances, however, can it be considered that these findings represent the
actual state of the site/sites at all points; and

e In preparing this report, Harvest Scientific Services has relied upon certain verbal
information and documentation provided by the client and/or third parties. Harvest
Scientific Services did not attempt to independently verify the accuracy or completeness
of that information. To the extent that the conclusions and recommendations in this report
are based in whole or in part on such information, they are contingent on its validity.
Harvest Scientific Services assume no responsibility for any consequences arising from
any information or condition that was concealed, withheld, misrepresented, or otherwise
not fully disclosed or available to Harvest Scientific Services.

12. CONCLUSION

Based on the findings of this report, it is concluded that this site has the capacity to deal with
on-site effluent disposal. The minimum area required for subsurface effluent irrigation is
1,776sgm for the estimated wastewater load from the proposed temple. Furthermore, as a
safeguard measure it is recommended that 20% of the nominated reserve area be irrigated as
part of the primary irrigation area. Therefore, the total area required to be developed for
effluent irrigation is 2131sgm.

For general management requirements for effluent disposal refer to Attachment 9, for buffer
distance requirements refer to Attachment 8 and for site-specific management and soil
amelioration requirements refer to Attachment 3.

Prepared by:

Jim Cupitt BScAgr (Soil Science)
Senior Environmental Scientist
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Disclaimer

This report was prepared in accordance with the scope of services set out in the contract between Harvest Scientific Services
and the client, or where no contract has been finalised, the proposal agreed to by the client. To the best of our knowledge the
report presented herein accurately reflects the clients intentions when it was printed. However, the application of conditions
of approval or impacts of unanticipated future events could modify the outcomes described in this document.

The findings contained in this report are the result of discrete/specific methodologies used in accordance with normal
practices and standards. To the best of our knowledge, they represent a reasonable interpretation of the general condition of
the site in question. Under no circumstances, however, can it be considered that these findings represent the actual state of the
site/sites at all points.

In preparing this report, Harvest Scientific Services has relied upon certain verbal information and documentation provided
by the client and/or third parties. Harvest Scientific Services did not attempt to independently verify the accuracy or
completeness of that information. To the extent that the conclusions and recommendations in this report are based in whole or
in part on such information, they are contingent on its validity. Harvest Scientific Services assume no responsibility for any
consequences arising from any information or condition that was concealed, withheld, misrepresented, or otherwise not fully

disclosed or available to Harvest Scientific Services.
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ATTACHMENT 2

Laboratory analysis results



Sample No.: 1 Batch No.: 4549

Date: 26/11/2007 Sample Name: 200907-01 (100-200mm)
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Sample No.; 3 Batch No.; 4949

Date: 26/11/2007 Sample Name: 200965-01 {600-800mm)
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Sample No.: 2 Batch No.: 4949

Date: 26/11/2007 Sample Name: 200965-01 (0-3G0mm)

‘wwigsy jo yidap jios e pue g4 jo Aisuag
¥ing B Uo paseq s uyt pue euby Joj voyEnaeD ,

SNOUVENINNODTY TYNIF 404 2 39Vd 33S

10 W pasads uolippe awr
fue 1o} paIaNoD sl YO 3yl wnijes) sjqeabiueyoxs
%0/ ShalyIe ¢) paanbeal uohedidde WNSAD) = HOY

MBy L iejed uonedydde suinjop

-yidap 105 wws | e Bunean
uo paseq ‘(,w/b 95g a1} eu/By 0gss
:ajes uopedadde aseung

00k 05 174 ok

0

(9399) ALIDY4YD IDONYHIXI NOILYD IAILITA4T

7 0bot 21obe 081y BulAidIoD SE Beyises

an _!o_ﬁm uopdiosqy wnpog |

M0 r.o_ B _ aisaubew - Mo g0

Bw:en

Ayoipos sje1spoly - %121 (ds3) abrjussiag wnipog ajqesbueyxy _

SOILVYH NOLLYD

ALIAILONGNOD TYOI8LD373 pue yd

(1v) woiny iid Mo
- ajgepenxy %lPH
+(499)} LINTWININDIY He>W o epstod
iy ] . -y () whsselog UbH %y v
WNSdAD ILYINDTVI ) nssere
SNOLLVONSWNODAY 1YNId ¥0d  39vd 935 (B} emeuBeny aisaubew ‘ubiH
Pnpord siqerEnxE i) %08 -09 %5'6% B Mo
pue 3121 Sujun) Suluusiap Uaym parapisuca 8q os|e N - [7e) %108 B
18NW SO UOINED pUE ouams@ld Hd 0 o) umiuwsyy {ds3) ebeueniad (EN)
J|qepeAe 2npay o] painbal uanedldde sury = 412 wnipog sjgeabueyaxg
uyby £ 9ed uonesdde awnjop |
; (20) wnpED mﬂmm_.www__
‘yydap 1os wwigs) e bupean slqeRRnXy %121 BN
uo paseq ‘(B LG a1} eu/by 0Lg =]
:gjel uonesdde aseung
] - {ds8) IOVLNIDNId NOLLYHNLYS 3sVa
+(879) LNFWaMINDIY - —————— :
AN AILYINDTYVD - o 3ONVIVE NOILVYD -
. — — BopLibaw o iy jouss)
pauiuLalap JoN BN en Y| EN —aﬂ Kisp g0 (s:1) o3 (wysp)
{By/Bw) IAIYOTHD {spbow) SNOLLYD ITENT0S ZL89 ¥ T 1 0  ALIALLINANOD TUYHLIFTI
. E {g:1) Y1oeD Ul Hd
E . (5:4) 0*H W Hd
0’8 5L 7] 59 o9 5% 0 oF o'vs
Ay Augerly a4 ?mu_u« :
JRIApOW WIS whis A - eNs - SISATYNY Hd

L) ISR SLDISTIIUG) pUE SI0SAY .,

wa1sds Kienb »iapun pauuouad 2B 58]

yd
‘0303 (ZIDeI)Hd adA)] 3sal

‘liog -
:uonduosaq sdwesg
Z ‘N 9|dweg
(wwooe-0) 10-586002
:awep a|dwesg -
Sviad A1dNYS

L00Z/L 1/GL ‘paAlsday 9leQ
1oN 42PJQ JUSHD
¥9500Z ‘N qor jualg
oN ®0NpH 1538
IUORROT
[esodsiq juanyg
:awep 399foag
+S71v.L1H34a 103rodd

pdng unp (upy

£95¢ MSEN NVYTIIHYN
42 Xxod Od

S221/USS JLIUSBIDG 1SOAIEH
§TIvLi3a LN3ITD

NE'WIOD|S85 MW JA  NEWOD'|SasBIoUL 1T [Z¥Z PRYVE 20 1] PSSO 0866 20 1L

BIRASNY G121 AMASN SllIH Weuusd ‘LGE Xo8 Od

802 018 901 0L NEY Pjun] Ald AojeiogeT] JI05 pue |EjualUoAUT A3UpPAS

Auedwog 05947 030
wum.w_m%:m 0002 11008 QSI SZN/SY

‘

=
=
2
-
£
=
=
=]
3

¢ Jo 1 :sabed

eul{ @
feulwnpld O ismeys Joday

aoad Asuuayd 11og

[
514517

0N 3jdutes
:oN Yyajeg

SIUDLLISSISSY UOREUILEIUOD) pue
Alwrouoby AiRsiuayD Hos Ut sisyenads

Kiojeioqe 108
D [PJUIWUOIIAUT
KaupAsg




Date: 26/11/2007 Sample Name: 200965-01 {0-200mm} Sample No.: 2 Batch No.: 4948
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ATTACHMENT 3

PROPOSED EFFLUENT DIPOSAL AREA (FIGURE 2)

- SITE

AND  SOIL

RECOMENDATIONS

ASSESSMENT

RATING

AND

SITE-SPECIFIC

In order to establish the requirements necessary to dispose of effluent on-site, physical and chemical
properties of the soil, together with other on-site constraints were compared to a recognised
standard, the Site and Soil assessment rating (Table 1) from the Environment and Health Protection

Guidelines ().

Those criteria highlighted by shading indicate in broad terms the existing conditions relevant to this

site.
Table 1A: Site Assessment Rating for On-site Systems
Site Minor Moderate i N
Feature Relevant System Limitation Limitation Major Limitation
Flood Potential All land application systems Rare. Above 20 year ARI Occasional Freguent. Below 20 year ARI
All treatment systems Vents, openings, and electrical Vents, openings, and
components above 1 in 100yr flood electrical components below
contour 1 in 100yr flood contour
Exposure High sun and wind exposure Low sun and wind exposure
Slope (%) Surface irrigation 0-6 6-12 >12
Sub-surface 0-10 10-20 >20
Absorption system 0-10 10-20 >20
Landform All systems Hill crests, convex side slopes and Concave side slopes | Drainage paths and incised
plains and footslopes channels
Run-on and All land application systems None- low Moderate (to be High. Diversion not practical
upslope seepage restricted by soil and
water management
devices
Erosion Potential | All land application systems No signs Some signs of Signs of erosion, eg. rills,

erosion

mass movement and slope
failure present

Site Drainage

All land application systems

No visible signs of surface dampness

Some indicators of
poor drainage are
present

Visible signs of surface
dampness, such as moisture
tolerant vegetation (sedges
and ferns), and seepages,
soaks and springs

Surface irrigation

Subsurface dripline irrigation

domestic groundwater well.

100 metres from permanent surface
waters (river, streams, lakes etc), 40
metres from farm dams, intermittent
waterways and drainage channels.

- 6 metres if up-gradient and 3 metres
if down-gradient of driveways,
property boundaries, and buildings.
15m from the dwelling. 3 metres to
paths & walkways. 6 metres to
swimming pools.

- 6 metres if up-gradient and 3 metres
if down-gradient of swimming pools,
property boundaries, driveways and
buildings.

Fill All systems No visible signs at the surface of fill Fill visibly present
material
Buffer distance All systems Horizontal distance of 250m to Buffer distances not available

Land Area

All systems

Sufficient & appropriate land
available.

Sufficient & appropriate land
not available

Rocks and rock
outcrops (% of
land surface
containing rocks

All land application systems

<10%

10 - 20%

> 20%

>200mm

diameter)

Geology / No major discontinuity nor fractured Major discontinuity &
Regolith subsoil present. fractured subsoil present.

(1) Department of Local Government et al (1998) Environment & Health Protection Guidelines - On-site Sewage
Management for Single Households.




Table 1B: Soil Assessment Rating for On-site Systems (1)

Soil Feature Relevant | Minor Moderate | Major Restrictive
System Limitation Limitation | Limitation Feature
Depth to Surface >1.0 05-1.0 <05 Restricts plant
bedrock/shale or Irrigation growth (trees),
hardpan (m)* Sub-surface excessive runoff,
Irrigation waterlogging
Absorption >15 1.0-15 <1.0 Groundwater
pollution hazard.
Resurfacing
hazard
Depth to high Surface >1.0 05-1.0 <05 Groundwater
episodic/seasonal Irrigation pollution hazard.
watertable (m)** Sub-surface Resurfacing
Irrigation hazard
Absorption >15 1.0-15 <1.0 Potential for
groundwater
pollution
Soil permeability Surface 2b,3&4 2a,5 1&6 Excessive runoff,
Category Irrigation water-logging,
Sub-surface percolation
Irrigation
Coarse Fragments All land 0-20% 20 - 40% > 40% May restrict plant
Applications growth, affect
trench installation
Bulk density* | All land Restricts plant
Applications | Not limiting Limiting growth, indicator
of permeability
pH (CaCl,)*** All land >6.0 45-6.0 <4.5 Reduces optimum
Applications plant growth
Electrical All land <4 4-8 >8 Excessive salt
Conductivity (dS/m) | Applications may restrict plant
Kkkk gI’OWth
Sodicity Surface & 0-5 5-10 >10 Potential for
(Exchangeable Subsurface structural
Sodium Percentage | Irrigation (0- degradation
ESP)* 40cm)
Absorption
system (0-
1.2m)
Cation Exchange Surface > 15 5-15 <5 Unable to hold
Capacity (CEC) Irrigation plant nutrients
(cmol/kg)* Sub-surface
Irrigation
Phosphorous All land >6000 2000 - 6000 <2000 Unable to
Sorption (kg/ha) for | Applications immobilise any
0-100cm* excess P
Modified Emerson All land Class 1,5, 8 Class 2 Class 3, 4 Potential for
Aggregate Test** Applications structural
(dispersiveness) degradation

* Estimate only
** Not assessed.

***Based on Field pH
****Potential salinity levels were estimated based on the presence or absence of visual indicators

of salinity.

(1) Department of Local Government et al (1998) Environment & Health Protection Guidelines - On-site Sewage

Management for Single

Households.




SITE-SPECIFIC MANAGEMENT REQUIREMENTS

Based on the above assessment, onsite limitations to effluent disposal should be ameliorated by
the following site-specific management strategies:

e SLOPE - Slope within effluent disposal areas must not exceed the following thresholds:
e Surface Effluent Irrigation = 10%
e Subsurface Effluent Irrigation = 15%

Should slope within the proposed effluent disposal area exceed the above limits that it
will be necessary to undertake benching (cut and fill) to achieve the above limits, or less.

e SOIL STRUCTURAL STABILITY AND DISPERSIVENESS. The application of
effluent with high levels of sodium may reduce the structural stability of soil in the
disposal area. Thus it is recommended that washing products with low sodium levels be
used by the property occupier. Further, to ameliorate potential dispersion the AS/NZ
1547:2000 recommends that application of gypsum to disposal areas. An initial
application of gypsum at a rate of 300g/sqm should be applied and incorporated into the
topsoil horizon prior to commissioning. In addition, for subsurface effluent irrigation it is
recommended that additional gypsum be applied at a nominal rate of 100-200 g/sgm into
excavated trenches prior to back filling;

e PH. Onsite soils are moderately acidic. To ameliorate this limitation agricultural lime
should be applied to topsoil horizon at a rate of 50g per m? and incorporated into the
topsoil (surface 150mm) horizon prior to commissioning of effluent disposal areas;

e RAINFALL SURFACE FLOW CONTROL - Cut-off drains or bunding (earth mound
or raised garden bed) should be installed upslope of the proposed effluent disposal area
and designed to divert surface water around the effluent disposal area. Cut-off drains are
not required where there is no potential for inundation by surface waters, such as on
catchment boundaries or with raised garden beds;

e NUTRIENT MANAGEMENT - Effluent disposal areas should contain a well
maintained lawn that is regularly mown with the grass clipping removed. Removal of
grass clippings reduces nutrient accumulations within effluent disposal areas; and

e AWTS MANAGEMENT: Refer to AWTS system manufacturer for AWTS
management requirements.



ATTACHMENT 4

- Aerated Wastewater Treatment System (AWTS) Suggested Effluent Quality Specifications

The onsite sewage management system to be installed must comply with the performance criteria
referred to in Clauses 44 and 45 of the Local Government (General) Regulation 2005.

The required effluent quality, validation and monitoring requirerrients are to be determined by the
consent authority (i.e. Council) and are to be issued as part of the ‘Licence to Operate an Onsite
Sewerage Management System’. '

Suggested effluent quality' for the proposed exposure risk (i.e. medium) as outlined by DWE
(2007) is presented in Table 1.

Table 1. Summary of recommended effluent quality for a medium exposure risk category (DWE,
2007).

Quality Parameter Compliance value
Thermotolerant Coliforms (T. coli) <10 cfu per litre
Biological Oxygen Demand (BODs) < 20 milligrams per litre
Suspended Solids < 30 milligrams per litre
pH 6.5-8.5

Turbidity <5 NTU (95%ilc)

Furthermore, the AWTS to be installed must demonstrate test average total nitrogen and
phosphorus values equal to or less than those values outlined in Table 2:

Table 2. Summary of recommended effluent total phosphorus and total nitrogen levels in treated
wastewater (i.e. effluent) prior to irrigation. These nitrogen and phosphorus values were used for
design sizing purposes i.e. nutrient loading calculations:

Effluent Quality Parameter Concentration Failure Indicator
Total N (Nitrogen) <10.94 mg/L >10.94
Total P (Phosphorous) <12 mg/L, >12.0

Notes:

1) Total N=TKN (Total Kjeldahl Nitrogen) + TON (Total Oxidised Nitrogen).

2) Total N and Total P represent mean concentration values

3) Total N values are based on advice from Envirocycle. Should the mean N concentration exceed the failure
indicator, the irrigation sizing should be adjusted accordingly.

4) Total P mean concentration values were estimated from Table 14 in the Environment & Health Protection
Guidelines’. Should the mean P concentration exceed the failure indicator, the irrigation sizing should be
adjusted accordingly.

Furthermore, the AWTS must have a capacity to treat as a minimum the Bstimated Daily
Wastewater flow as indicated in the main body of this report and have capacity deal with peak
loads.

! Based on Tables 7.1 (page 39) of the DWE (2007) guideline.



ATTACHMENT 5

- Shallow sub-surface drip irrigation — System requirements

The required imigation system which will receive treated effluent from the AWTS will consist
of a shallow, pressurized, subsurface irrigation system. Pipes are to be buried at an
approximate depth of 100mm.

This system must comply with the requirements outlined in Appendix 4.5C of the AS/NZ
1547:2000" Standard and be installed in accordance with current best practice (i.e. the AS
3500 Plumbers Code of Practice).

The use of standard garden fittings on irrigation equipment is not permitted. Fittings and
pipework to be used for effluent irrigation should conform to AS2698 (Plastic Pipes &
Fittings for Iirigation and Rural Applications).

! Standards Australia/Standards NZ (2000) 4S/NZS 1547:2000 Australian/New Zealand Standard - On-Site
domestic wastewater management. Standards Australia/Standards NZ



ATTACHMENT 6

Determination of minimum effluent irrigation area required based on nutrient loadings
Location : Nelson Road, Nelson
Wastewater Sources: Proposed temple
revised 25/02/2008
Nitrogen loadings

*Parameters

Q (wastewater flow rate L/day) = 4107

Lx (critical loading rate mg/m~2/d) = 25

C (conc. Of N in treated wastewater mg/L)= 10.94

EIA required based on nitrogen loadings is 1797 square metres.

Phosphorous loadings

*Parameters
Phosphate Retention Index (PRI) (g P/kg) = 2.2232
Critical loading rate of phosphate (mg/m”2/day) = 3
Conc. of phosphate in treated wastewater (mg/L) = 12
Wastewater flow rate L/day = 4107
Results
Phosphorous sorption capacity= 33348 kg/ha
Phosphate adsorbed 1.1114888 kg/m”2
Phosphate uptake 0.055 kg/m"2
Phosphate generated 899.433 kg
EIA required based on phosphorous loadings is 771 square metres.

* Calculations based on formula detailed in the Environment and Health Protection Guidelines 1998.



ATTACHMENT 7

WATER BALANCE

IRRIGATION AREA DETERMINATION BASED ON THE NOMINATED AREA METHOD
(formula derived from the Environment & Health Protection Guidelines 1998)

Location : BAULKHAM HILLS COUNCIL AREA - NELSON
Rainfall Station Richmond (RAAF) 50th percentile (Bureau of meteorology weather station #67033)
Evaporation Station Richmond (RAAF) Mean (Bureau of meteorology weather station #67033)
Design Wastewater Flow Q l/day 4107
Design percolation* R mm/wk 15|*Based on a soil permeability category of 6A
Land Area L m”"2 1776
Parameter Symbol | Formula [Units Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals
Days in Month D - days 31 28 31 30 31 30 31 31 30 31 30 31 365,
Precipitation P - mm/month 75.6 78.4 74.8 45.3 29.4 32.7 24.4 21.2 30.5 53 61.8 56.2 583.3
Evaporation E - mm/month 195.3 151.2 136.4 99 65.1 54 62 96.1 129 167.4 177 217 1549.5
Crop Factor C - 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Inputs
Precipitation P - mm/month 75.6 78.4 74.8 45.3 29.4 32.7 24.4 21.2 30.5 53 61.8 56.2 583.3
Effluent Irrigation W (Q x D)/L [mm/month 71.7 64.8 71.7 69.4 71.7 69.4 71.7 71.7 69.4 71.7 69.4 71.7 844.2
Inputs | P +W |mm/month 147.3 143.2 146.5 114.7 101.1 102.1 96.1 92.9 99.9 124.7 131.2 127.9 1427.5
QOutputs
Evapotranspiration ET E xC |mm/month 136.7 105.8 95.5 69.3 45.6 37.8 43.4 67.3 90.3 117.2 123.9 151.9 1084.7
Percolation B R/7 x D_[mm/month 66.4 60.0 66.4 64.3 66.4 64.3 66.4 66.4 64.3 66.4 64.3 66.4 782.1
Outputs o) ET + B [mm/month 203.1 165.8 161.9 133.6 112.0 102.1 109.8 133.7 154.6 183.6 188.2 218.3 1866.8
Storage S |- O |mm/month -55.8 -22.7 -15.4 -18.9 -10.9 0.0 -13.7 -40.8 -54.7 -58.9 -57.0 -90.4 -

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cum Storage M - mm 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -

|STORAGE | V| M(max) | | 0.0}




ATTACHMENT 8

- Effluent Disposal Area Buffer Distance Requirements

Positioning of the effluent disposal areas must comply with the following buffer distance

requirements:

System Buffer Distance
All land - 100 metres to permanent surface waters (e.g. river, streams, lakes etc)
application - 250 metres to domestic groundwater well
systems' - 40 metres to other waters (e.g. farin dams, intermittent waterways and

drainage channels, etc)

Surface S}laray - 6 metres if area up-gradient and 3 metres if area down-gradient of
irrigation driveways and property boundaries

- 15 metres to dwellings

- 3 metres to paths and walkways

- 6 metres to swimming pools

- 1m vertical height to a permanent or temporary water-table.

Surface drip and

trickle irrigation’

- 6 metres if area up-gradient and 3 metres if area down-gradient of
swimming pools, property boundaries, driveways and buildings.
- Im vertical height to a permanent or temporary water-table.

Subsurface - 6 metres if area up-gradient and 3 metres if area down-gradient of
irrigation’ swimming pools, property boundaries, driveways and buildings.

- 1m vertical height to a permanent or temporary water-table.
Absorption - 6 metres 1if area up-gradient and 3 metres if area down-gradient of
SySthSl swimming pools, driveways and buildings.
(primary treated | - 12 metres if area up-gradient and 6 metres if area down-gradient of
cffluent) property boundaries.

- 1m to an effluent disposal area

- 1m between absorption beds
Absorption - 6 meires if area up-gradient and 3 metres if area down-gradient of
Systems swimming pools, driveways, buildings and property boundaries.
(secondary - Im to an effluent disposal area.

treated effluent,
stormwater, and
poolwater?)

- 1m between absorption beds

+ Refer to Attachment 3 for site-specific management requirements; and

+ Avoid compaction of the disposal area during consiruction of improvements.

' Department of Local Government et al (1998) Environment & Health Protection Guidelines.
On-site Sewage Management for Single Household
* Based on accepted industry practise,




ATTACHMENT 9

Public Information Brochures from the Environmental and Health
Protection Guidelines’

: Department of Local Government et al (1998) Environment & Health Protection Guidelines.
On-site Sewage Management for Single Households.
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