Model Parameter Units  Symbol Source Value KEY
Design Wastewater Load L/day Q  Wastewater generation User input | |Calculated value
Bzz:g: :-r‘r’iZiit’i‘gnRs:fe('(D[;?)’ mmiday R ASINZS 1547:2012 and SSE Notes
Void Space Ratio - v :)_f:’i('é ;:dsif:?;)(?: (g’;")?' media) 1. Patterson (2006)
Retained Rainfall Coefficient - RrC g; Egio(:{;ossl‘?op;g;q01?0((15:? 3:?:;3?6)'
Nominated EAA m? EAAy Nominated area by user
Monthly Parameters Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Annual
Days in month days D - 31 28 31 30 31 30 31 31 30 31 30 31 365
Precipiation mm/month P Median monthly data (BoM or SILO)
Daily evaporation mm/day Eq4 Mean daily data (BoM or SILO)
Evaporation mm/month E E sxD
Crop Factor - cf 0.4-0.9" \varies with crop type and season)
Model Inputs

Retained rainfall mm/month ~ Rr PxRrC
Applied Effluent mm/month w (Q*D) + EAAy
Inputs mm/month | (Rr+ W)

Model Outputs
Evapotranspiration mm/month Et E x Cf
Percolation mm/month B DLR/DIR x D
Outputs mm/month (0] (Et +B)

Model Storage
Monthly storage mm/month Sy (1-0) =V
Cumulative storage mm/month Sc S + (S for month prior)
Area required for no storage m%month  EAAg (Qx D) + (ET-Rr+B)

Model Results
Limiting storage mm/month S, Maximum monthly S ;. value
EAA Required (no storage) m? EAA Maximum monthly EAA s value




Model Parameter Units  Symbol Source Value
Design Wastewater Load L/day Q  Wastewater generation 1080
g::g: hﬁggi&gnia;fe(&’g;/ mm/day DDLl';’ AS/NZS 1547:2012 and SSE 5
SN ey B I
Retained Rainfall Coefficient - RrC 8:; 53_310;{;058""0"%yofo(:fgfg:ﬁuﬂg;’e)' 09
Nominated EAA m? EAAy Nominated area by user 340

3-bedroom + 2-bedroom houses (on-site tank supply)

Table 6-4 NSW Guidelines (2025) for massive sand subsoil

Subsurface irrigation EAA proposed

2-5% slope in proposed EAA

KEY

User input | |Calculated value

Notes

1. Patterson (2006)

Monthly Parameters Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Annual

Days in month days D - 31 28 31 30 31 30 31 31 30 31 30 31 365
Precipiation mm/month P SILO Data Drill (-30 150) - Median 101.9 133.1 143.4 76.9 79.2 98.3 49.0 344 35.3 59.3 97.4 76.6 984.5
Daily evaporation mm/day Eq SILO Data Drill (-30 150) - Avg 5.6 4.9 3.9 3.0 22 1.9 21 2.9 4.0 4.7 5.0 5.5 3.8
Evaporation mm/month E EyxD 174.0 136.1 120.4 90.7 69.5 56.6 64.3 90.3 118.9 144.5 150.4 1711 1386.7
Crop Factor - Cf 0.4-0.9' \varies with crop type and season) 0.8 0.8 0.8 0.7 0.7 0.6 0.6 0.6 0.7 0.8 0.8 0.8

Model Inputs
Retained rainfall mm/month  Rr PxRrC 91.71 119.79 | 129.015 | 69.165 | 71.28 | 88.425 44.1 30.915 | 31.725 | 53.325 | 87.615 | 68.94
Applied Effluent mm/month W (QxD)+EAAy 98.5 88.9 98.5 95.3 98.5 95.3 98.5 98.5 95.3 98.5 95.3 98.5
Inputs mm/month | (Rr+ W) 190.2 208.7 227.5 164.5 169.8 183.7 142.6 129.4 127.0 151.8 182.9 167.4

Model Outputs
Evapotranspiration mm/month Et E x Cf 139.2 108.8 96.3 63.5 48.6 34.0 38.6 54.2 83.2 115.6 120.3 136.9
Percolation mm/month B DLR/DIR x D 155.0 140.0 155.0 150.0 155.0 150.0 155.0 155.0 150.0 155.0 150.0 155.0
Outputs mm/month 0] (Et+B) 294.2 248.8 251.3 213.5 203.6 184.0 193.6 209.2 233.2 270.6 270.3 291.9

Model Storage
Monthly storage mm/month Sy (1-0)+Vv -104.0 -40.1 -23.8 -49.0 -33.9 -0.3 -51.0 -79.8 -106.2 | -118.8 -87.4 -124.5
Cumulative storage mm/month Sc S + (S for month prior) 0 0 0 0 0 0 0 0 0 0 0 0
Area required for no storage m?%month  EAAg (Qx D)+ (ET-Rr+B) 165 234 274 225 253 339 224 188 161 154 177 150

Model Results

Limiting storage depth

EAA Required (no storage)

mm/month S, Maximum monthly S ; value

m? EAA Maximum monthly EAA s value

339




Model Parameter Units  Symbol Source Value KEY
Design Wastewater Load L/day Q  Wastewater generation 1080 |3-bedroom + 2-bedroom houses (on-site tank supply) User input | |Calcu|ated value
Design Loading Rate (DLR) / mmiday DR/ AS/NZS 1547:2012 and SSE 50 |Table 6-4 NSW Guidelines (2025) for massive sand subsoil Notes
Design Irrigation Rate (DIR) DIR
Void Space Ratio - \Y (1)AZSSOZ::C’S::;Z?S%'09;53(?1\;?' media) 0.3 |Piped gravel trench EAA proposed 1. Patterson (2006)
Retained Rainfall Coefficient - RrC 8:; E;io(;{’o/osslfc‘.):e);,Oii.so(:ﬂoafg:ﬁusr:z‘))e)’ 0.9 |2-5% slope in proposed EAA
Nominated EAA m? EAAy Nominated area by user 23

Monthly Parameters Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Annual
Days in month days D - 31 28 31 30 31 30 31 31 30 31 30 31 365
Precipiation mm/month P SILO Data Dirill (-30 150) - Median 101.9 133.1 143.4 76.9 79.2 98.3 49.0 34.4 35.3 59.3 97.4 76.6 984.5
Daily evaporation mm/day Eq4 SILO Data Drill (-30 150) - Avg 5.6 4.9 3.9 3.0 2.2 1.9 21 29 4.0 4.7 5.0 55 3.8
Evaporation mm/month E EqxD 174.0 136.1 120.4 90.7 69.5 56.6 64.3 90.3 118.9 144.5 150.4 1711 1386.7
Crop Factor - Cf 0.4-0.9" lvaries with crop type and season) 0.8 0.8 0.8 0.7 0.7 0.6 0.6 0.6 0.7 0.8 0.8 0.8

Model Inputs
Retained rainfall mm/month  Rr PxRrC 91.71 119.79 | 129.015 | 69.165 71.28 88.425 441 30.915 | 31.725 | 53.325 | 87.615 68.94
Applied Effluent mm/month w (QxD)+EAAy 1455.7 | 1314.8 | 1455.7 | 1408.7 | 1455.7 | 1408.7 | 1455.7 | 1455.7 | 1408.7 | 1455.7 | 1408.7 | 1455.7
Inputs mm/month | (Rr+WwW) 1547.4 | 1434.6 | 1584.7 | 14779 | 1526.9 | 1497.1 | 1499.8 | 1486.6 | 1440.4 | 1509.0 | 1496.3 | 1524.6
Model Outputs
Evapotranspiration mm/month Et E x Cf 139.2 108.8 96.3 63.5 48.6 34.0 38.6 54.2 83.2 115.6 120.3 136.9
Percolation mm/month B DLR/DIR x D 1550.0 | 1400.0 | 1550.0 | 1500.0 | 1550.0 | 1500.0 | 1550.0 [ 1550.0 | 1500.0 | 1550.0 | 1500.0 | 1550.0
Outputs mm/month o (Et+B) 1689.2 | 1508.8 | 1646.3 | 1563.5 | 1598.6 | 1534.0 | 1588.6 | 1604.2 | 1583.2 | 1665.6 | 1620.3 | 1686.9
Model Storage

Monthly storage mm/month Sy (1-0)+V -472.9 | -2476 | -2055 | -2854 | -239.0 | -122.8 | -296.1 -392.0 | -476.0 | -522.1 -413.3 | -541.0
Cumulative storage mm/month Sc S + (S for month prior) 0 0 0 0 0 0 0 0 0 0 0 0
Area required for no storage m%month  EAAg (QxD) + (ET-Rr+B) 21 22 22 22 22 22 22 21 21 21 21 21

Model Results

Limiting storage depth

EAA Required (no storage)

mm/month S, Maximum monthly S ; value

m? EAA Maximum monthly EAA s value

22




KEY

User input ‘ ‘Calculated value

Model Parameter Units  Symbol Source Value
Design Wastewater Load L/day Q  Wastewater generation
Total nitrogen in effluent mg/L TN Table 5-2 of the Guideline or site-specifc effluent quality data’
Total phosphorus in effluent mg/L TP Table 5-2 of the Guideline or site-specific effluent quality data’
Design life of system years L Reasonable service life of 50 years
P-sorption soil capacity malkg Paop _Srggl—:;fglgtf:/t :gigiz;d;;aepe—speciﬁc laboratory data or
P-sorption soil capacity field coefficient % PaonC zzp;:f]i::do:;scc;ilnt;it;onrszphosphorus in the field is 25-75% less than in
mo Sl om el Ehhte g oer nder
ot 5 atemarom ey

90 (good quality woodland), 65 (poor quality woodland), 240
Nirogen piant uptake K iyear NP e pacture. 150 (managed shubs and soms toes).

75 (unmanaged shrubs and some trees)*

25 (good quality woodland), 20 (poor quality woodland), 30
Phosphorus plant uptake i iyear PP oaeire). 16 (managed s and some e,

8 (unmanaged shrubs and some trees)*

Model Inputs
Appiled total nitrogen kglyear TNp (Q x TN x 365) + 1,000,000
Applied total phosphorus kglyear TPa (Q x TP x 365) + 1,000,000
Model Outputs
Subsoil nitrogen cycle losses® kglyear NL TN 4 x 20%
Phosphorus sorption by soil kg/mz PS [(P sorp + 1,000,000) x (B x 1,000)] x D X P 5,,, C
Phosphorus plant uptake over design life kg/m? PPU_ (PPU + 10,000) x L
Model Results

Minimum area required for nitrogen uptake m? NUAy [(TN 4-NL) = NPU] x 10,000
Minimum area required for phosphorus uptake m? NUAp (TP4 x L) = (PS+PPU )
Minimum area for nutrient uptake m? NUA Maximum value from NUA y and NUA p

Notes

1. Data only should be considered where NATA
accredited laboratory results can be supplied

to support the nutrient (effluent) quality peformance
of a specific treatment system.

2. Patterson (2001)
3. Hazelton & Murphy (2016)
4. WaterNSW (2023a)

5. Geary and Gardener (1996)




Model Parameter Units  Symbol Source Value KEY
Design Wastewater Load L/day Q  Wastewater generation 1080 User input | |Ca|culated value
Total nitrogen in effluent mg/L TN Table 5-2 of the Guideline or site-specifc effluent quality data’ 13 Ozzi Kleen RP10A+ AWTS (STS-AWTS061) 82% reduction
Total phosphorus in effluent mg/L TP Table 5-2 of the Guideline or site-specific effluent quality data’ 6 Ozzi Kleen RP10A+ AWTS (STS-AWTS061) 48% reduction
Design life of system years L Reasonable service life of 50 years 50 Taylex Poly PABSNR-2000 Advanced AWTS (STS-AWTS070) N=32 54.7%
P-sorption soil capacity makg  Peop ?:EI'ZT_?Z? tsg"e'i?f;ic:ge's"edﬁc laboratory data or 44 Taylex Poly PABSNR-2000 Advanced AWTS (STS-AWTS070) P = 9 (24.4%
P-sorption soil capacity field coefficient % PsorsC aZZZﬁi:ZdOIaZSCTLEt;T:Zphosphorus in the field is 25-75% less than in 0.5 935m2 for P
mo D Soldem om base o EA b g e ander 1
Bulk density of soil glem® B :(fais:;andy ‘oam), 1.7 (fine sandy loam), 1.6 (loams and clay loams), 1.4 1.8 A P reduction tertiary process is required to reduce P

90 (good quality woodland), 65 (poor quality woodland), 240
R T ey A e G st oo

75 (unmanaged shrubs and some trees)4

25 (good quality woodland), 20 (poor quality woodland), 30
R Tty i R o

8 (unmanaged shrubs and some trees)4

Model Inputs

Appiled total nitrogen kglyear TNa (Q x TN x 365) + 1,000,000 5.1
Applied total phosphorus kglyear TPa (Q x TP x 365) + 1,000,000 2.4 Notes

Model Outputs 1. Data only should be considered where NATA
o M e ey e
Phosphorus sorption by soil kg/m? PS [(P sorp + 1,000,000) X (B x 1,000)] X D X P 45, C 0.0 of a specific treatment system.
Phosphorus plant uptake over design life kg/m2 PPU_ (PPU + 10,000) x L 0.2 2. Patterson (2001)

Model Results 3. Hazelton & Murphy (2016)
Minimum area required for nitrogen uptake m? NUAy [(TN 4-NL) = NPU] x 10,000 170.8 4. WaterNSW (2023a)
Minimum area required for phosphorus uptake m? NUAp (TP 4 xL) = (PS+PPU ) 623.7 5. Geary and Gardener (1996)
Minimum area for nutrient uptake m? NUA Maximum value from NUA 5 and NUA 623.7
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