
 

 

 

ma rtens 
 

Wa ter Cyc le  Mana gement Rep ort 
Mixed Use Sub division; West Culb urra , NSW

P1203365JR01V02  Novemb er 2012
Pag e 12

 

3 Water Quality Assessment 

3.1 Overview 

This wa ter qua lity assessment determines trea tment measures required  
to ac hieve adopted  wa ter qua lity ob jec tives. It a llows for a  genera l 
spec ific a tion of wa ter qua lity struc tures, and  w ill require refinement a t 
deta iled  design stage. 

sensitive na ture  of downstream 
ec osystems, this assessment sha ll ensure c omp lianc e with wa ter qua lity 
ob jec tives a t the follow ing  rec eiving  environments (Figure 1): 

o SEPP 14 Wetlands between and  the site  

o Crookhaven River 

o Lake Wollumboola  

3.2 Water Quality Objectives 

 
DCP 100 (2002) requires tha t p roposa ls a im to ensure: 

 
a ffec ted  and  no net  inc rease in pollution levels 

. 

(Marc h 14, 2012), it was noted  tha t a  d ra ft 
 was being  p repa red . If adop ted  the following  

pollutant retention (i.e. trea ted  versus untrea ted ) ob jec tives w ould  
app ly: 

o 90% of g ross pollutants 

o 85% of tota l suspended  solids (TSS) 

o 65% of tota l phosphorus (TP) 

o 45% of tota l nitrogen (TN) 

o 90% of tota l hyd roc a rbons 
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Based  on c onsulta tion with Shoa lhaven Counc il and  NSW OEH, p rojec t 
wa ter quality ob jec tives a re adop ted  as follows: 

o NorBE (neutra l or benefic ia l) - pollutant loads in the post 
development sc ena rio tha t a re eq ua l to or less than those 
c urrently genera ted  from the site.  

o Trea tment tra in effec tiveness will be designed  to ac hieve the 
d ra ft DCP (2012) requirements for pollutant retention. 

Wa ter qua lity ob jec tives a re adop ted  fo r a ll rec eiving environments 
(Sec tion 3.1). 

3.3 Modelling Methodology 

3.3.1 Overview  

The Model for Urban Stormwater Improvement Conc ep tua lisa tion 
(MUSIC , Version 5.1) developed  by the CRC for Ca tc hment Hyd rology 
was utilised  to eva lua te p re and  post development pollutant loads 
from the site.   

Modelling has been undertaken in ac c ordanc e with Dra ft NSW MUSIC 
Modelling Guidelines (BMT WBM, 2010). 

The following  modelling  sc ena rios were c onsidered : 

1. Pre Development  the existing site. 

2. Post Development (untrea ted ) - the developed  site without water 
qua lity struc tures. 

3. Post Development (trea ted )  the developed  site w ith wa ter qua lity 
struc tures inc luded  to ac hieve adop ted  ob jec tives. 

Pre and  post development MUSIC model layouts a re p rovided  Sheet 4 
and  5 of Attac hment A. 

3.3.2 App roac h 

An itera tive approac h w as used  for post development modelling  to 
determine app rop ria te types, sizes and  loc a tions of stormwater 
trea tment devic es for the site to ac hieve adop ted  ob jec tives.  

3.3.3 Clima te Data  

Ra infa ll da ta was sourc ed  from Nowra  RAN from 1964  1970 in 
ac c ordanc e w ith the NSW MUSIC guidelines. Average monthly a rea l 
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potentia l evapo transp ira tion (PET) was sourc ed  from 
Austra lia    (Bureau of Meteorology, 2001). 

3.3.4 Input Pa rameters 

Input pa rameters for sourc e and  trea tment nodes a re c onsistent with 
the Dra ft NSW MUSIC Modelling  Guidelines (BMT WBM, 2010). 
Attac hment B summarises input pa rameters. 

3.3.5 Ca tc hment Areas 

Pre and  post development c a tc hment a rea s and  pervious/ impervious 
a reas of eac h c a tc hment a re p rovided  in Attac hment D.  

The following  should  be noted  with rega rds to c a tc hment areas: 

o Development on the southern side of the ridge line and  
c ontinuing  to d isc ha rge south to Lake Wo llumboula  i.e. C4 
(pa rkland ) and  C20 (retirement village) is modelled  sepa ra tely 
to c a tc hments going to the Crookhaven River (rema ining 
c a tc hments). 

o The c a tc hment a rea  d irec ted  to the SEPP14 a rea  between Billys 
Island  and  the site was determined  for the post development 
based  on ma inta ining wetland  hyd rology (Sec tion 4.4).  

o This wetland  outlet was assessed  independently and  as pa rt o f 
the tota l Crookhaven River c a tc hment, to assess wa ter qua lity 
impac ts on the wetlands. 

o All residentia l/ ac c ommoda tion development c a tc hments have 
-c a tc hments. 

The c umula tive a reas of eac h o f these sub -c a tc hments a re 
based  on the c a tc hment a rea , the p roposed  landuse and  the 
p roposed  site c overage (Attac hment A). 

3.3.6 Model Pa rameters 

Event Mean Conc entra tion (EMC) inputs were derived  from Sydney 
Metropo litan Ca tc hment Management Authority (SMCMA) (2010) 
Dra ft NSW MUS   
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Table 2: Adop ted  EMCs for  source nod es. 

  Base Flow (mg/ L) Storm Flow (mg/ L) 

Land Use Parameter Log (mean) Log (stdev) Log (mean) Log (stdev)

Roof 

TN na na  0.300 0.190 

TP na na  -0.890 0.250 

SS na na  1.300 0.320 

Agric ultura l 

TN 0.040 0.130 0.480 0.260 

TP -1.050 0.130 -0.220 0.300 

SS 1.300 0.130 2.150 0.310 

Resid entia l 

TN 0.110 0.120 0.300 0.190 

TP -0.850 0.190 0.600 0.250 

SS 1.200 0.170 2.150 0.320 

Forest 

TN -0.520 0.130 -0.050 0.240 

TP -1.520 0.130 -1.100 0.220 

SS 0.780 0.130 1.600 0.200 

Commerc ia l 

TN 0.110 0.120 0.300 0.190 

TP -0.850 0.190 -0.600 0.250 

SS 1.200 0.170 2.150 0.320 

Sea led roa ds 

TN 0.110 0.120 0.340 0.190 

TP -0.850 0.190 -0.300 0.250 

SS 1.200 0.170 2.430 0.320 

Ind ustria l

TN 0.110 0.120 0.300 0.190 

TP -0.850 0.190 -0.600 0.250 

SS 1.200 0.170 2.150 0.320 

Land  use pa rameters for eac h c a tc hment node a re p rovided  in 
Attac hment D. 

3.4 Trea tment Train Philosophy 

The p referred  stormwater trea tment stra tegy for the site utilises 
stormw ater reuse , a t sourc e c ontrols, and  end  o f line  c ontrols to ensure 
trea tment ob jec tives a re sa tisfied . Ind ividua l SQIDs a re outlined  in the 
following  sub -sec tions. 
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3.4.1 Ra inwa ter Tanks 

Ra inwa ter tanks sha ll be utilised  ac ross the site to reuse ra inwa ter to 
sa tisfy toilet flushing  and  laund ry demands. The following  tank sizes 
were assumed : 

o 3  KL per dwelling for freestand ing  dwellings 

o 3   5KL per dwelling fo r tourist fac ilities 

o 3 KL per unit for multi-unit build ings 

o 10  

Wa ter usage demands were based  on figures p rovided  by Shoa lhaven 
Water (16 November, 2012): 

o 1 ET for dwellings and  units 

o 15 ET/ g ross ha / yr for light industria l 

where 1 ET = 200KL/ yr. 

Ac c ord ing to NSW Department of Wa ter and  Energy (DWE) (2008) 
Guidelines for Greywa ter Reuse in Sewered , Sing le Household  

, to ilet flushing  and  laund ry uses ac c ount for 44% 
of tota l interna l wa ter demands. Therefore, tota l ra inwa ter tank 
demands have been c a lc ula ted  based  on 0.274 KL/day/ dwelling  (ET). 

The tota l number of dwellings (and  henc e the c umula tive tank volume 
and  c umula tive demand) was based  on the sub  c a tc hment a rea  and  
the p roposed  lo t sizes within the sub -

 

3.4.2 SPEL  Trea tment Devic e  

All road , tank overflow and  pervious lot runoff a reas sha ll pass through 
 (p roduc ed  by SPEL) unit to remove g ross pollutants, 

suspended  solids and  nutrients from stormwater runoff. The node (with 
trea tment effic ienc ies) utilised  in modelling was supp lied  by the 
manufac ture r. Ba sed  on add itiona l informa tion from the supp lier, high 
flow bypass for eac h unit is based  on the 90th perc entile of da ily 
maxima  inflow from the c a tc hment. 

Devic es to be used  onsite sha ll be c onfirmed  a t deta iled  design stage. 
If d ifferent devic es a re p roposed , trea tment remova l effic ienc ies 
should  meet or exc eed  those used  in this assessment. 
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3.4.3 Bioretention Swa les 

sourc e trea tment o f developed  a reas. 

Bioswa les p rovide trea tment through med ia  filtra tion, b iolog ic a l up take 
of nutrients, evapo transp ira tion and  detention. Assumed  infiltra tion for 
modelling  o f p roposed  filter med ia  is 50% of the spec ified  design figure 
to ac c ount fo r reduc ed  infiltra tion c apac ity of the swa les over their life. 

All flow is d irec ted  to the b ioswa les from upslope c atc hments. 

Bioswa le input pa rameters a re p rovided  in Attac hment B. Typic al 
b iosw a le design is p rovided  in Attac hment F. 

3.4.4 Bioretention Basins 

Given the c ha rac ter of the surround ing  loc a l environment, vegeta ted  
b ioretention basins a re c onsidered  an app rop ria te op tion for end  of 
line trea tment p rior to c ontrolled  d isc ha rge to rec eiving wa ters. 
Bioretention basins p rovide trea tment through filtra tion, b iolog ic a l 
up take of nutrients, infiltra tion, evapotransp ira tion and  detention. 
Overflow outlets of basins will inc lude ba ffles to reta in floa ting 
pollutants suc h as gross pollutants and  hyd roc a rbons. 

Ind ividua l basin input pa rameters a re provided  in Attac hment E with 
typic a l basin sec tions in Attac hment F. 

3.4.5 Wetlands 

Two d ifferent wetlands a re p roposed  as pa rt o f the p roposed  
development. These a re d isc ussed  in the following sec tions. Typ ic a l 
wetland  sec tions are p rovided  in Attac hment F with wetland  input 
pa rameters in Attac hment E. 

3.4.6 Foreshore Wetlands 

A c ontinuous wetland  is required  downslope o f the development in the 
vic inity o f the inlet between Billys Island  and  the site  to ac hieve wa ter 
qua lity outc omes. Ca tc hment runoff will d isc ha rge into the  foreshore 
wetland  whic h will deta in and  trea t runoff through b iolog ic a l up take of 
nutrients, evapotransp ira tion and  detention. Wetland  sha ll sp ill evenly 
a long 
d isc ha rge during  ma jor events. 
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3.4.7 Pa rkland  Wetland  

A wetland  is p roposed  in Ca tc hment C4 (p roposed  ova l and  
pa rkland ). Inc lusion of a  wetland  here, as opposed  to a  b ioretention 
basin, allows deta ined  wa ter to be reused  for irriga tion of the sub  
c a tc hment. A reuse demand  of 6 ML/ha / yr was assumed  based  on 
typ ic a l irriga tion ra tes for p laying fie lds. 

3.4.8 CDS GPT 

CDS GPT units (p roduc ed  by Roc la ) a re p roposed  to trea t runoff from 
C16 (p roposed  elec tric a l substa tion) to remove g ross pollutants and  
some nutrients. In rea lity, minima l gross pollutants a re expec ted  from 
this a rea  given sta ff will only be p resent pe riodic a lly.  

Devic es to be used  onsite sha ll be  c onfirmed  a t deta iled  design stage. 
If d ifferent devic es a re p roposed , performanc e should  be adequa te to 
ac hieve outc omes deta iled  in this assessment. Unit is to inc lude 
hyd roc a rbon removal. 

3.4.9 Vegeta ted  Buffer 

An open reserve and  forest a rea  (C15a  and  C15b) is p roposed  in the 
to p rovide vistas of the Crookhaven River for surround ing 

development and  to ma inta in some of the existing  forest vegeta tion. A 

d isc ha rge from the p roposed  elec tric a l substa tion (C12). 

In rea lity, the 2.8 ha  open reserve a rea  as well as the 4.52 ha  of fo rest 
a rea  will ac t as a  buffer (and  henc e p rovide trea tment) to all upslope 
c a tc hments. However due to the na ture of MUSIC softwa re (only 
sourc e nodes c an d ra in to buffers) this c ould  not be  modelled . 

3.5 MUSIC Results 

3.5.1 NORBE Assessment 

Results of MUSIC modelling  a re p rovided  in Tab le 3, Tab le 4, and  Tab le 
6 for eac h c a tc hment c onsidered .  
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Table 3: MUSIC results - NORBE a ssessment  Crookha ven River 

Parameter Pre-Development Post-Development Achieved 
Reduction (%) Complies (Y/ N)

TSS (kg/ year) 13500.0 10500.0 22% Y 

TP (kg/ yea r) 32.9 32.9 0% Y 

TN (kg/ year) 245.0 245.0 0% Y 

Gross Polluta nts 898.0 898.0 0% Y 

Table 4: MUSIC results - NORBE assessment  Lake Wollumb oula  

Parameter Pre-Development Post-Development Achieved 
Reduction (%) Complies (Y/ N)

TSS (kg/ year) 513.0 321.0 37% Y 

TP (kg/ yea r) 1.55 1.47 5% Y 

TN (kg/ year) 16.3 15.6 4% Y 

Gross Polluta nts 0.0 0.0 0% Y 

Table 5: MUSIC results - NORBE assessment  Billys Isla nd  inle t 

Parameter Pre-Development Post-Development Achieved 
Reduction (%) Complies (Y/ N)

TSS (kg/ year) 1580.0 761.0 52% Y 

TP (kg/ yea r) 4.7 4.1 12% Y 

TN (kg/ year) 50.7 47.9 6% Y 

Gross Polluta nts 0.0 0.0 0% Y 

3.5.2 Trea tment Tra in Effec tiveness 

Tab le 6, Tab le 7 and  Tab le 10 p rovide assessment of the trea tment tra in 
effec tiveness (i.e. post development untrea ted  versus post 
development with trea tment) for rec eiving  environments. 



 

 

 

ma rtens 
 

Wa ter Cyc le  Mana gement Rep ort 
Mixed Use Sub division; West Culb urra , NSW

P1203365JR01V02  Novemb er 2012
Pag e 20

 

Table 6: MUSIC results - trea tment tra in e ffec tiveness  Crookha ven River  

Parameter Sources Residual Achieved 
Reduction (%) Complies (Y/ N)

TSS (kg/ year) 49280.00 1227.00 98% Y 

TP (kg/ yea r) 104.20 13.17 87% Y 

TN (kg/ year) 774.00 115.40 85% Y 

Gross Polluta nts 8910.00 0.00 100% Y 

Table 7: MUSIC results - trea tment tra in e ffec tiveness  Lake Wollumb oula  

Parameter Sources Residual Achieved 
Reduction (%) Complies (Y/ N)

TSS (kg/ year) 3800.00 321 92% Y 

TP (kg/ yea r) 8.97 1.47 84% Y 

TN (kg/ year) 60.6 15.6 74% Y 

Gross Polluta nts 462 0 100% Y 

Table 8: MUSIC results - trea tment tra in e ffec tiveness  Billys Isla nd  Inle t 

Parameter Sources Residual Achieved 
Reduction (%) Complies (Y/ N)

TSS (kg/ year) 13600.00 483 97% Y 

TP (kg/ yea r) 31.8 3.23 90% Y 

TN (kg/ year) 246 38 85% Y 

Gross Polluta nts 2780.00 0 100% Y 

3.6 Conclusions 

Results ind ic a te tha t post development wa ter qua lity ob jec tives will be 
met by the p roposed  stormwater treatment tra in. 

It is noted  tha t further refinement of the model a t the deta iled  design 
stage of the development may a lter the sizes of p roposed  trea tment 
struc tures, however, performanc e outc omes of fina l design must 
ac hieve spec ific a tion provided  in this repo rt.   


