Stellen Consulting +61 450 460 496  tel

.:':‘ S t e l l e n Level 1, 27 Belgrave Street ABN 61 149 095 189

o . . Manly NSW 2095
‘ Civil Engineering Y

PO Box 151
Freshwater NSW 2096

21 November 2019

Carey Lee
13 Minkara Road
Bayview NSW 2104

c/o kinga@bsbd.com.au
Wastewater Treatment System for proposed alterations and additions at 13 Minkara Road

Dear Carey

1.0 Introduction

Stellen Consulting was engaged to assess the proposed alterations and additions at 13 Minkara Road in
reference to the management of wastewater on-site.

This report assesses the impact of the proposed development on the existing wastewater treatment syste
(WWTS) and its ability to cater for the additional wastewater loads generated by the development.

2.0  Description of the Site

The property is a rectangular shaped allotment with an area of approximately 2 h S ostly grassed and
located in a rural area sloping to the north. The site currently has a dwelling, a0 able, a small shed
and a pool. The site contains an existing overland flow path running north cent western boundary.

3.0 Description of the Development

The proposed development includes: %
— A new shed and tennis court at the nort afjof thg si

— A new awning on the southern sige of the existihg dwelling
— A new car port and roof gi ing office
A site survey and archite I @ th® proposed development are attached in Appendix A.

4.0 Existing te Tredatent System (WWTS)

Trunk sewgginfraSgructure 1S not present within the vicinity of the site. Existing sewage disposal is dealt with on-
% onogycle model ENC 10-1 aerated wastewater treatment systems (AWTS) and a single land

(LAA) to the north-west of the site for disposal of the treated effluent. One AWTS is connected to
ing®ouse with the other system servicing the existing office building.

A Bppy of the specifications of the existing WWTS are found in Appendix B.
5.0 Proposed WWTS

The development proposes relocation of the existing AWTS servicing the office building and construction of a new
LAA to service the proposed development.

No change to the existing AWTS or LAA servicing the existing house is proposed.

The proposed WWTS is shown in Appendix D .

6.0 Assessment of the existing system’s ability to cater for additional loading
6.1  Verification process

The following steps where completed to establish the existing system’s capability to handle the additional
wastewater loads generated as a result of the proposed development.

1. Asite visit was conducted and visual inspection of the existing AWTS and LAA performed.

2. Perform a quantitative analysis of the existing system based on the proposed hydraulic load and nutrient
levels to verify the system’s ability to cater for the additional loads generated by the development.
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6.2 Load generated by the development

Load generated by the development was calculated based on the approximate use of the proposed development
and existing office space, provided by the client. The development proposes a daily load of 1 Equivalent Persons
(EP) and will generate approximately 193 L of wastewater per day. The calculation of the daily wastewater
generation rate is outlined below in Table 1. Wastewater generation rates are estimated from those found in Table
H4 of AS/INZS 1547.

Existing office, no. of workers 3 person
Wastewater Production per worker 50 L/person/day
Total WW Prod. 150 L/day

Avg. per day for 1 week (5/7 x Total WW) 107 L/day (avg)
Proposed shed max persons 6 person
Wastewater Production per recreational user 100 L/person/d
Total WW Prod. 600

Avg. per day for 1 week (1/7 x Total WW)

Total (Office + Recreational use) L/day (avg)

Table 1 - Estimated effluent loads (av proposed development

6.3  Verification of the existing AWTS

The existing AWTS is an Econocycle @éd
per day, approximately ten time Stin

NC he system is capable of treating 2,000 litres of effluent
d effluent generated by the site.

6.4  Sizing the LAA
The LAA is desi in a@€drdance with the following documents:
o A &%7:201 — On-site domestic wastewater management
Silver

)

AA, the hydraulic loading used was 193 L per day. Nutrient loads for phosphorous and nitrogen are
eStimated using the design guidance contained within AS/NZS 1547 and The Silver Book.

ook

Rainfall and evaporation data for Sydney was used to estimate the required wet weather storage.

Soil type is conservatively assumed to be clay loam and is based on visual evidence gathered during a site
inspection. No soil absorption rate testing was completed. A detailed soil inspection and testing must be
completed prior to construction to verify the assumptions within this report.

The irrigation area required is estimated from either the hydraulic or the nutrient loading rate of the wastewater,
depending on which is the most limiting. Table 2 provides a summary of the findings. Full calculations for sizing of
the LAA can be found in Appendix C.

Design Water Nitrogen Phosphorous
Loading Rate Balance Balance Balance

Minimum LAA for

zero storage (m?) 39 59 45 56

Table 2 - LAA sizing for hydraulic and nutrient loads

Based on Table 2, the critical calculation for the LAA is the water balance. The LAA shall be a minimum of 59 m?;
the proposed LAA is approximately 95 m? in area and meets this minimum requirement.
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7.0 Conclusion and recommendations

Based on a review of the site and estimated influent volumes, we conclude that the existing on-site WWTS and
proposed LAA have sufficient capacity to service the proposed development. We recommend:

e A detailed soil inspection and testing must be completed prior to construction to verify the assumptions
within this report.

e On-going testing of the effluent on a periodic basis to ensure the healthy and safe function of the system
is maintained.

Provided the recommendations contained within this report are followed, we recommend the proposed WWTS as
a safe and practical solution to support the development.

Kind regards, $
Logan English-Smith \

Senior Engineer

Stellen Consulting \

Level 1, 27 Belgrave Street, Manly, NSW 2095

T. 0430 472 389

E. logan.englishsmith@stellenconsulting.com.au 3 :
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Appendix B

Existing WWTS
Documentation
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Appendix C

WWTS Calculations




Site Address: 13 Minkara Road, Bayview

Date: 21-Nov-19 [Designer: | LES

INPUT DATA

Design Wastewater Flow Q | 193 | L/day Based on maximum potential occupancy and derived from Table 4 in the EPA Code of Practice (2013)
Design Irrigation Rate DIR 5.0 mm/day Based on soil texture class/permeability and derived from Table 9 in the EPA Code of Practice (2013)
Nominated Land Application Area L m? !

Crop Factor C 0.6-0.8 unitless Estimates evapotranspiration as a fraction of pan evaporation; varies with season and crop type2
Rainfall Runoff Factor RF 1.0 untiless Proportion of rainfall that remains onsite and infiltrates, allowing for any runoff

Mean Monthly Rainfall Data Design and Installation of On-site Wastewater Systems

Mean Monthly Pan Evaporation Data | Design and Installation of On-site Wastewater Systems

Parameter Symbol Formula Units Jan Feb Mar Apr May Jun Dec Total
Days in month D days 31 28 31 30 31 30 31 365
Rainfall R mm/month 107.8 129.8 122.3 114.5 98.2 126 70.7 1130.3
Evaporation E mm/month 282.875 2275 209.25 180 155 125 286.75 2492.946
Crop Factor C unitless 0.80 0.80 0.70 0.70 0.60 0.60 0.80
OUTPUTS
Evapotranspiration ET ExC mm/month 226 182 229 1817.761
Percolation B DIRxD mm/month 155.0 140 155.0 1825.0
Outputs ET+B mm/month 381.3 322 384.4 3642.8
INPUTS
Retained Rainfall RR RxRF mm/month 107.8 129.8 70.7 1130.3
Applied Effluent W (QxD)/L mm/month 101.4 91.6 1014 98.1 101.4 98.1 101.4 1194.0
Inputs RR+W mm/month 209.2 221.4 175.9 159.0 172.8 189.0 1721 2324.3
STORAGE CALCULATION
Storage remaining from previous month mm/month 0.0 0.0 0.0 0.0 0.0 0.0
Storage for the month S (RR+W)-(ET+B) mm/month -172.1 -77.4 -138.0 -194.8 -159.0 -212.3
Cumulative Storage M mm 0.0 0.0 0.0 0.0 0.0 0.0
Maximum Storage for Nominated Area N
v NxL
33 25 20 23 19

LAND AREA REQUIRED FOR ZERO STORAGE

MINIMUM AREA REQUIRED FOR ZERO STORAGE:

CELLS
[ |Pleaseente
2 ulated by the spreadsheet
ye by the spreadsheet, DO NOT ALTER THESE CELLS
NOTES
' This value should be the largest of the followi fon area required based on the most limiting nutrient balance or minimum area required for zero storage

2 Values selected are for pasture grass j ia




Please read the attached notes before using this spreadsheet

Nitrogen Balance
Site Address: 13 Minkara Road, Bayview

Date: 21-Nov-19 Designer: LES

SUMMARY - LAND APPLICATION AREA REQUIRED BASED NITROGEN BALANCE

INPUT DATA'

Wastewater Loading

Hydraulic Load L/day Crop N Uptake 250 | | mg/mz/day
Effluent N Concentration 20 mg/L
% N Lost to Soil Processes (Geary & Gardner 1996) Decimal

Total N Loss to Soil 772 mg/day

Remaining N Load after soil loss 3088 mg/day

NITROGEN BALANCE BASED ON ANNUAL CROP UPTAKE RATES

Minimum Area required with zero buffer Determination of Buffer
Nitrogen 45 m’ Nominated LAA Siz
Predicted N Exp kgl/year
Bu 0 m*
CELLS
NOTES

' Model sensitivity to input

- Appropriate Ree
- Enviro t ’rotection Guidelines: Onsite Sewage Management for Single Households
- USEPA stems Manual




Please read the attached notes before using this spreadsheet

Phosphorus Uptake

Site Address: 13 Minkara Road, Bayview

Date: 21-Nov-19 Designer: LES
SUMMARY - LAND APPLICATION AREA REQUIRED BASED PHOSPHORUS BALANCE

INPUT DATA'

Wastewater Loading Nutrient Up

Hydraulic Load

Effluent P Concentration mg/L

Effluent P Total kg/year Crop P Uptake 8.22 mg/mzlday
Design Life years Soil P Uptake 1095.89 mg/m?/day
Depth to Water Table m
Water Table buffer 0.5 m

PHOSPHORUS BALANCE BASED ON ANNUAL UPTAKE RATES

Minimum Area required with zero buffer Determination of Buffer Zofie
Phosphorus 56.36 m? Nominated LAA Si

Predicted P £ -0. kglyear

Minimum B i or m’
CELLS

ata in blue
atically populated by the spreadsheet
ells is calculated by the spreadsheet, DO NOT ALTER THESE CELLS

NOTES

' Model sensitivity to input eters willgaffect the accuracy of the result obtained. Where possible site specific data should be used. Otherwise data
should be obtained 3

rella source such as:




Please read the attached notes before using this spreadsheet

DesignlLoading Rate - Minimum Pipe Lenqth

Site Address: 13 Minkara Road, Bayview

Date: 21-Nov-19 Designer: LES

SUMMARY - MINIMUM PIPE LENGTH REQUIRED BASED ON DESIGN LOADING RATE m’
INPUT DATA'

Wastewater Loading

Hydraulic Load Q
Design Loading Rate DLR
Trench Width w

Minimum Length Required

Minimum Pipe Length = Q/(DLR x W) L - m

CELLS

- Please enter data in bl S
Red cells are automati€al the spreadsheet
Data in yellowssglls is calculatdél by the spreadsheet, DO NOT ALTER THESE CELLS
NOTES
' Model sensitivity to input parameters will
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Appendix D

Proposed WWTS
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