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1 . I n t r od u ct ion  

 

This docum ent  is the first  of two reports that  will present  the results of the final Stage (5)  of 
a Natural Heritage Trust - funded proj ect  t it led “Evaluat ing Catchm ent  Managem ent  Policies” .  
The project  was focussed on the catchm ents of two large inlets ± Wilson Inlet  and Oyster 
Harbour ± along with two sm aller adjacent  catchm ents:  Torbay Inlet  and Princess Royal 
Harbour.  All are located on the south coast  of Western Aust ralia.  

The proj ect  has run over 3 years, and was designed to com prise eight  m odular stages:  

1.1 Literature review of Best  Managem ent  Pract ices (BMPs)  and Best  Planning Pract ices 
(BPPs)  for achieving reduct ions in nut r ient  and sedim ent  loads to receiving 
waterways and sustainable agricultural developm ent . 

1.2  Background research of catchm ent  status and issues and developm ent  of Rural Policy 
Precincts;  research of Socio-Econom ic Inst rum ents (SEIs)  for achieving reduct ions in 
nut r ient  and sedim ent  loads to receiving waterways and sustainable agricultural 
developm ent . 

2  Lim ited Review of Software and Sim ulat ion System s used to Assess Rural 
Managem ent  Pract ices. 

3.1  Localisat ion of BMPs, BPPs and SEIs to achieve reduct ions in nut r ient  and sedim ent  
loads. 

3.2  Applicabilit y of BMPs, BPPs and SEI s to achieve reduct ions in nut rient  and sedim ent  
loads. 

4  To develop a sim ulat ion fram ework to assess policy sets for nut r ient  and sedim ent  
reduct ions in the Wilson Inlet  and Oyster Harbour catchm ents. 

5   Sim u lat ion  o f  p o l icy  set s f o r  n u t r i en t  an d  sed im en t  r ed u ct io n s in  t h e W i l son  
I n let  an d  Oy st er  Har b ou r  cat ch m en t s. 

6  Extension and refinem ent  of BMP and BPP evaluat ion in the Wilson Inlet  and Oyster 
Harbour Catchm ents. 

Stages 1.1, 1.2, 2, 3.1, 3.2 and 4 have been com pleted. An extension of the proj ect  to 
provide addit ional m odelling capabilit y has also been com pleted (Neville, 2002A) . Sect ion 6 
has been com bined with Sect ion 5. 

The purpose of this report  and the other produced as part  of Stage 5 is to present  the best  
m anagem ent  and planning pract ices for m anaging nut rient  product ion in the study 
catchm ents, focussing on nut r ient  pollut ion of t he receiving inlets. 

The proj ect  object ive was out lined in the tender as follows:  

Use the WI NCMSS m im ic tool to evaluate a range of BMP opt ions in each of the 
Wilson I nlet  and Torbay catchm ents. Prepare sum m ary inform at ion that  details the 
outcom e of this evaluat ion. 
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Figure 1 – Wilson Inlet 

 

Figure 2 – Torbay Inlet (foreground), Manarup Inlet and Lake Powell (background) 
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The data used was prepared as part  of Stages 3.1 and 3.2, and the m odelling fram ework 
was developed in Stage 4 and the extension. See Neville (2001) , (2002A)  and (2002B) , 
Deeley (2001) , and Gravitas Consult ing (2001)  and (2001A)  for details. 

The m aj or com ponents of Part  5 were as follows:  

·  Use the WI NCMSS m im ic tool to evaluate a range of BMP opt ions in each of the 
Wilson Inlet  and Torbay catchm ents. Preparat ion of sum m ary inform at ion that  
details the outcom e of t his evaluat ion. 

·  Use of the sum m ary inform at ion and other data from  the proj ect  as a basis for 2 
catchm ent  workshops where the BMP and landuse changes were discussed, verified 
and m odified by landholders and peers. 

·  Using the outcom es of t he workshop discussions to re-evaluate scenarios. 

·  Preparat ion of a report  on the results of the BMP and landuse evaluat ions, the 
workshops held with landholders, and the changes in the evaluat ions as a result  of 
landholder input . 

This report  discusses the developm ent  of each of these com ponents. A second report  from  
Stage 5B of the proj ect  will deal with Oyster Harbour and Princess Royal Harbour. 

1 .1 . Th e Mod el l in g  Con t ex t  

The m odelling program  init ially used was CMSS ( for “Catchm ent  Managem ent  Support  
System ” )  -  a product  of CSIRO Land and Water. Short com ings in this product  led to the 
developm ent  of a new m odelling plat form  using Microsoft  Excel spreadsheets (see Neville, 
2001 for details) . This m odelling tool is referred to as the “WI NCMSS m im ic tool”  in the 
project  t ender. 

The m odelling uses a sim ple scaled hierarchy of m odelling units, following CMSS 
convent ions:  

·  Catchm ent   ± the largest  scale unit , represent ing the whole area to be m odelled;  

·  Catchm ent  Region (CR)  ± sm all catchm ents will require only one of these, larger 
catchm ents will have m ore;  

·  Sub-Catchm ent  (SC)  ± a num ber of these m ake up a catchm ent  region. Each sub-
catchm ent  drains to one point  in the landscape;  and 

·  Mapping Unit  (MU)  ± used to sub-divide each sub-catchm ent  into parcels. Areas of land 
use are calculated and stored at  the m apping unit  level. I f other at t r ibutes such as 
rainfall, geology or slope are used, their area is also calculated and stored at  the 
m apping unit  level. 

For the current  project , four Catchm ent  Regions have been defined:  
·  01 ± Oyster Harbour;  
·  02 ± Princess Royal Harbour;  
·  03 ± Torbay Inlet ;  and 
·  04 ± Wilson Inlet . 
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These catchm ent  regions (or ªcatchm entsº)  have been split  up into a total of 83 Sub-
catchm ents, based on the Rural Policy Precincts defined in Neville (1999) , but  m odified in 
order to be hydrologically sound. This process was described in Gravitas (2001) . 

The two catchm ent  regions covered in this report  -  Wilson Inlet  and Torbay Inlet± have 39 
and 6 sub-catchm ents respect ively. These sub-catchm ent  boundaries are shown in Figure 3 
below:  

  

 

Figure 3 ± Sub-catchment boundaries in Wilson Inlet and Torbay catchments. 
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2 . Pr o j ect  m et h od o log y  

2 .1 . Ev alu at in g  BMPs 

A num ber of BMP opt ions have been developed in earlier stages of t he proj ect . These are 
described in earlier reports, notably Neville (2002A and 2002B) . Som e of these have 
already been tested in the Wilson Inlet , as part  of developm ent  of the WinCMSS m im ic 
product  ( ªSlowCoachº)  described in Neville (2002A) .  

I n this stage, individual scenarios were run for all BMPs developed for t he project , providing 
results on their perform ance on a sub-catchm ent  basis for both Wilson Inlet  and Torbay 
catchm ents.  

Based on these results, we developed com posite policy sets, and ran scenarios for these 
com plem entary BMPs. Effect iveness was assessed on a sub-catchm ent  basis. A com parison 
has been m ade of BMPs between the two catchm ents and differences discussed.  

A sm all num ber of com posite scenarios were developed:  

·  Status quo (a m odel of the im pact  of current  nut r ient  reduct ion efforts) ;  

·  Highest - reduct ion policy set ;  and 

·  Most  cost -effect ive policy set . 

I n the case of the Wilson Inlet  catchm ent , we undertook addit ional developm ent  of the m ost  
cost -effect ive policy set  by only im plem ent ing r iparian buffers in specific sub-catchm ents 
where the r iparian buffer cost -effect iveness was greatest . 

I n addit ion we have m odelled the im pacts of som e landuse change, nam ely:   

·  I ncrease in resident ial area 

·  I ncrease in plantat ions (WI )  

·  I n- fill sewering of resident ial areas 

·  Point  source BMP im plem entat ion 

·  Point  source phase-out  

·  I ncrease in hort iculture. 

We wanted to develop scenarios in relat ion to nut r ient  reduct ion targets for the inlets, to 
assess what  level of im plem entat ion (and expenditure)  would be required to m eet  such 
targets. We therefore sought  direct ion on nut rient  reduct ion targets for the two catchm ents 
from  the WA Water and Rivers Com m ission. Such targets are, however, st ill in the 
developm ent  stage. 
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2 .2 . Con su l t a t ion  an d  cat ch m en t  w or k sh op s 

Meet ings were held with land m anagers ( from  AgWA, W&RC, and LGAs)  regarding policy 
intent ions. This assisted in the developm ent  of scenarios, and allowed som e assessm ent  of 
policy im plicat ions and likely effect iveness. 

We ran one catchm ent  workshop each for  Wilson Inlet  and Torbay. Each workshop was 
offered to landholders, landcare pract it ioners and agency staff. Workshops were held at  
public venues (Elleker Hall and the Denm ark Shire) . We liaised with groups working on 
catchm ent  m anagem ent  in each catchm ent  in an effort  to ensure good representat ion at  the 
workshops. Although workshop at tendances were lower than hoped, they were lively and 
useful forum s. Lists of at tendees are given in the Appendices. 

Each workshop was used to explain the project  t o the com m unity, as well as provide 
results. The results from  the first  part  of the project  were used to produce a sm all num ber 
of dem onst rat ion scenarios for presentat ion. These scenarios com prised m ainly BMPs, and 
gave indicat ive cost / effect iveness inform at ion to be com pared to desired nut r ient  
reduct ions.  

The workshops carried out  the following funct ions:  

·  Provided an out line of t he overall project ;  

·  Explained how the m odels have been const ructed;  

·  Presented the scenarios;  

·  Sought  clarificat ion, com m ents or concerns, or  changes to the scenarios presented;  

·  Sought  a workshop consensus on direct ions for nut r ient  reduct ion m anagem ent  for  
the catchm ent  concerned. 

One of the im portant  parts of the workshops was to give an opportunity for part icipants to 
provide feedback on nut r ient  reduct ion efforts, and this feedback is discussed in Sect ion 3.6 
below. 
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3 . Pr o j ect  r esu l t s 

3 .1 . Base Cat ch m en t  Ex p or t s 

The m odel has been used to produce est im ates of Nit rogen (N)  and Phosphorus (P)  exports 
at  a ªbaseº level. This is taken to be the current  level of nut r ient  export  before the 
applicat ion of any BMPs or changes in land use.  

Two est im ates have been derived:  at  Source ± being at  the source of product ion ( ªoff-
farm º) , and Routed and Assim ilated ± being the level reaching the receiving waterbody or 
inlet  after passage along the r iverine system . The lat ter figure is also term ed ªat  I nlet º. 

 

3 .1 .1 . W i lson  I n let  cat ch m en t  

Land Use 

Base catchm ent  export s by land use in the Wilson Inlet  catchm ent  are shown in Table 1 
below. Based on the m odel, grazing is indicated as the key nut r ient  producer in the 
catchm ent , with around 60%  of both P and N product ion. Plantat ions are the second m ost  
significant  use, although it  is worth not ing that  in m ost  cases these have replaced grazing at  
a lower rate per ha.  

Dairying is also a m oderate P exporter to the inlet  as indicated by the routed and 
assim ilated figure of 10.7% . 

 
Land Use Export at Source Routed and assimilated (at Inlet) 

 P N P N 

 Kg % Kg % Kg % Kg % 
Remnant Vegetation 1141.9 2.9% 7481.84 3.5% 375 3.0% 2,404 3.5% 

Grazing 24541.7 63.0% 137357.2 63.8% 7,544 59.5% 42,388 62.4% 
Cropping 37 0.1% 210 0.1% 11 0.1% 64 0.1% 

Annual Horticulture 2179 5.6% 10896 5.1% 1109 8.7% 5550 8.2% 
Perennial Horticulture 252 0.6% 1260 0.6% 127 1.0% 637 0.9% 

Plantation 6365 16.3% 41908 19.5% 1,457 11.5% 9,551 14.1% 
Sewered Urban 37.84 0.1% 189.2 0.1% 18 0.1% 92 0.1% 

Un-Sewered Urban 87.48 0.2% 437.4 0.2% 45 0.4% 223 0.3% 
Peri-Urban 736 1.9% 3679 1.7% 327 2.6% 1,634 2.4% 

Wetland 40 0.1% 326 0.2% 11 0.1% 94 0.1% 
Dairying 2942 7.6% 8826 4.1% 1,359 10.7% 4,077 6.0% 

Mt Barker Saleyards 160 0.4% 1200 0.6% 26 0.2% 194 0.3% 
Narricup Export Abbatoir 0 0.0% 0 0.0% - 0.0% - 0.0% 

Piggery - Extensive/Weaners 344 0.9% 860 0.4% 208 1.6% 520 0.8% 
STP - Denmark 59 0.2% 573 0.3% 49 0.4% 474 0.7% 

Sullage - Denmark 20 0.1% 80 0.0% 14 0.1% 56 0.1% 
Totals 38,943  215,285  12,680  67,952  

Table 1 ± Nutrient Loads by Land Use for Wilson Inlet catchment 
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The m odelling in Wilson inlet  indicates high nutr ient  reduct ions through assim ilat ion in the 
r iver system , m uch higher than for Torbay, which reflects the m uch large catchm ents of the 
Denm ark and Hay r ivers. Two notes can be m ade regarding this:  

·  The level of assim ilat ion would likely be m uch less in high rainfall years, when high 
r iver flow would lead to m uch shorter residence t im es, and m ay also see the 
m obilisat ion of in-st ream  sedim ents with retained nut r ient  loads;  and 

·  The assim ilat ion figures used are based on research from  the Eastern States, and 
m ay not  be as appropriate here, in part icular regarding N assim ilat ion. WA st ream s 
are recognised to have a relat ively im poverished fauna com pared to their Eastern 
States’ counterparts,  and m uch of the upper reaches of the Hay River in part icular 
m ay be expected to lack their norm al funct ioning due to degradat ion of r iparian 
vegetat ion and loss of st ream  form . However the effect  of this on N assim ilat ion m ay 
be offset  by higher levels of algae growth, due to the m ore open and therefore 
sunnier condit ions (higher tem peratures) . 

By sub-catchm ent  

An alternat ive way of providing results on base export  rates is to list  nut r ient  generat ion by 
sub-catchm ent .  The results for Wilson Inlet  catchm ent  ± both at  source and at  inlet  -  are 
shown in Table 2 below. 

 
    At Source 

  
Routed & Assimilated 

  
Code Sub-Catchment P_Export % N_Export % P_Export % N_Export % 

0401 Cuppup Creek 1727 4.4% 9780 4.5% 1,044 8.2% 5,916 8.7% 
0402 Blue Lake 723 1.9% 2702 1.3% 146 1.2% 545 0.8% 
0403 Clear Hills 138 0.4% 953 0.4% 24 0.2% 166 0.2% 
0404 Middle Denmark 248 0.6% 1673 0.8% 79 0.6% 536 0.8% 
0405 Blue Gums 1467 3.8% 6576 3.1% 592 4.7% 2,655 3.9% 
0406 Chorkerup 598 1.5% 3171 1.5% 162 1.3% 861 1.3% 
0407 East Hay 1110 2.9% 5997 2.8% 357 2.8% 1,926 2.8% 
0408 Hay at Mitchell 1550 4.0% 6861 3.2% 843 6.6% 3,730 5.5% 
0409 Lake Barnes 2251 5.8% 12338 5.7% 364 2.9% 1,998 2.9% 
0410 Lower Mitchell 67 0.2% 403 0.2% 25 0.2% 152 0.2% 
0411 Mid Springs 1155 3.0% 6238 2.9% 345 2.7% 1,863 2.7% 
0412 Possum Trapper 155 0.4% 1058 0.5% 39 0.3% 266 0.4% 
0413 Sheepwash 1081 2.8% 6394 3.0% 421 3.3% 2,493 3.7% 
0414 Springs 2857 7.3% 16985 7.9% 550 4.3% 3,273 4.8% 
0415 Waterman 2427 6.2% 13683 6.4% 472 3.7% 2,663 3.9% 
0416 Cleerillup Creek 362 0.9% 2301 1.1% 30 0.2% 189 0.3% 
0417 Makoyup Creek 135 0.3% 804 0.4% 18 0.1% 110 0.2% 
0418 Merdeperup Creek 508 1.3% 3658 1.7% 40 0.3% 291 0.4% 
0419 Lake Sade 386 1.0% 2033 0.9% 223 1.8% 1,177 1.7% 
0420 Upper Little River 220 0.6% 1287 0.6% 146 1.2% 854 1.3% 
0421 Upper Mitchell 54 0.1% 369 0.2% 13 0.1% 90 0.1% 
0422 Kwornicup 2731 7.0% 15023 7.0% 182 1.4% 998 1.5% 
0423 Ngogunillup 1027 2.6% 6119 2.8% 84 0.7% 498 0.7% 
0424 Pardelup 612 1.6% 4041 1.9% 55 0.4% 363 0.5% 
0425 Research Station Creek 1521 3.9% 9271 4.3% 207 1.6% 1,263 1.9% 
0426 Yamballup Creek 1447 3.7% 8447 3.9% 347 2.7% 2,024 3.0% 
0427 Harewood 482 1.2% 2917 1.4% 208 1.6% 1,257 1.8% 
0428 Scotsdale Creek 1027 2.6% 6291 2.9% 519 4.1% 3,182 4.7% 
0429 Quickup 314 0.8% 1704 0.8% 183 1.4% 994 1.5% 
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0431 Upper Sleeman 2594 6.7% 13067 6.1% 946 7.5% 4,767 7.0% 
0432 Ongerup (Spencer Rd) 1883 4.8% 10251 4.8% 473 3.7% 2,578 3.8% 
0433 Ooranggatup Creek 1104 2.8% 6769 3.1% 319 2.5% 1,956 2.9% 
0434 Denmark Foreshore 193 0.5% 1281 0.6% 160 1.3% 1,060 1.6% 
0435 Denmark Town 360 0.9% 1861 0.9% 309 2.4% 1,601 2.4% 
0436 Hay Estuarine 2192 5.6% 10277 4.8% 1,521 12.0% 7,131 10.5% 
0437 Lower Little River 282 0.7% 1569 0.7% 240 1.9% 1,336 2.0% 
0438 Lower Sade/Nullaki 653 1.7% 3477 1.6% 468 3.7% 2,491 3.7% 
0439 Lower Sleeman 606 1.6% 3007 1.4% 458 3.6% 2,274 3.3% 
0441 Amuri Creek 697 1.8% 4651 2.2% 64 0.5% 426 0.6% 

 Total - Wilson Inlet 38,943  215,285  12,680  67,952  

Table 2 ± Nutrient Loads by sub-catchment for Wilson Inlet catchment 

Such a large table, while providing detailed inform at ion on each catchm ent , does not  
provide a clear understanding of the overall situat ion. We have therefore m apped the m odel 
nut r ient  export  from  the catchm ent  using a sim ple ordinal classificat ion. Figure 4 shows 
com bined N & P export  to the inlet  aggregated by subcatchm ent . I t  clearly highlights the 
m ost  significant  nut rient  cont r ibutors on a subcatchm ent  basis.  

 

 

Figure 4 ± Combined nutrient export by subcatchment 
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Alternat ively, Figure 5 ident ifies the highest  subcatchm ent  nut r ient  export  on a per-ha 
basis. A sm all num ber of subcatchm ents figure in both m aps, as such are indicated at  
prim ary target  areas for  nut r ient  reduct ion effor ts. 

I t  is worth not ing that  som e of these subcatchm ents have been ident ified through exist ing 
st ream  water qualit y monitoring carried out  by the Water & Rivers Com m ission (WRC)  as 
problem  areas. The m odelling indicat ions are therefore reinforced or confirm ed by the 
m onitoring results. 

 

 

Figure 5 ± Combined nutrient export by area. 

Model Com parisons 

A com parison of the nut r ient  m odel results to m onitoring results is possible for Wilson Inlet , 
where the Water & Rivers Com m ission has been conduct ing sam pling since 1995. The 
com parison shown in Table 3 for the year 1999 (a m oderate rainfall year)  indicates that  in 
general term s, the m odel appears to under-est im ate nut r ient  product ion, especially of N. 
The m odel est im ates ªat  Sourceº ± part icularly of N ± are m uch closer t o the m onitoring 
results. This supports the com m ent  above that  m ore work is required on assim ilat ion 
effect s. 
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Station Monitoring Results Modeling Results Modeling Results as a % of 
Monitoring 

 TN TP N P N P 
Hay 59.62 1.3 31.7 5.9 53% 450% 

Denmark 49.42 1.32 7.7 1.3 16% 99% 
Sleeman 25.05 3.58 4.8 0.9 19% 26% 
Cuppup 25.11 2.02 5.9 1.0 24% 52% 
Little R 8.64 0.8 2.2 0.4 25% 48% 

Total 168 9 52.2 9.5   

Table 3 ± Modeling compared to Monitoring in Wilson Inlet catchment (1999) 

There are known problem s with interpret ing m onitoring results, as load est im at ions from  
the data are affected by the sam pling regim e. However there are sufficient  sim ilarit ies to 
the m odel for som e sat isfact ion to be drawn from  this com parison. 

We should also note that  the m odel was never intended to replace m onitoring as som e sort  
of surrogate;  nor is it  a prim ary aim  to derive ªaccurateº  est im ates of st ream  loads. Rather 
the aim  of the m odel is to provide relat ive & indicat ive results which guide m anagem ent  of 
nut r ient  export s. 
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3 .1 .2 . To r b ay  cat ch m en t  

Base catchm ent  exports by land use for the Torbay catchm ent  are shown in Table 4 below. 
Based on the m odel, grazing and dairying are indicated as the key nut r ient  producers in the 
Torbay catchm ent .  The im portance of dairying in P export  to the inlet  is indicated by the 
routed and assim ilated figures, where it  is responsible for  over 50%  of incom ing P. 

 
Land Use Export at Source Routed and assimilated (at Inlet) 

 P N P N 

 Kg % Kg % Kg % Kg % 
Remnant Vegetation 109 0.7% 737.75 1.1% 28 0.5% 189 0.8% 

Grazing 5,524 34.0% 31299.7 44.6% 1,436 25.6% 8,471 36.3% 
Cropping 12 0.1% 78.5 0.1% 6 0.1% 36 0.2% 

Annual Horticulture 1,610 9.9% 8049.2 11.5% 678 12.1% 3,388 14.5% 
Plantation 254 1.6% 1864.4 2.7% 50 0.9% 358 1.5% 

Sewered Urban 1 0.0% 3 0.0% 0 0.0% 1 0.0% 
Un-Sewered Urban 5 0.0% 27 0.0% 1 0.0% 5 0.0% 

Peri-Urban 397 2.4% 1983.6 2.8% 141 2.5% 703 3.0% 
Wetland 5 0.0% 40.75 0.1% 1 0.0% 9 0.0% 

Annual Hort 500 3.1% 2500 3.6% 162 2.9% 810 3.5% 
Dairying 7,447 45.8% 22,342 31.9% 3,054 54.4% 9,163 39.2% 

Piggery - Intensive 333 2.1% 832.2 1.2% 41 0.7% 102 0.4% 
STP - Timewell Rd/Tree Farm 35 0.2% 450 0.6% 10 0.2% 126 0.5% 

Totals 16,232  70,208  5,607   23,362  

Table 4 ± Nutrient Loads by Land Use for Torbay catchment 

Results for the relat ively sim ple Torbay catchm ent  is considered to have a lower level of 
error due to possible problem s with assim ilat ion in the m odelling. 

By sub-catchm ent  

An alternat ive way of providing results on base export  rates is to list  nut r ient  generat ion by 
sub-catchm ent . The results for Torbay catchm ent  ± both at  source and at  inlet  -  are shown 
in Table 5 below. Of the six sub-catchm ents, three ± Marbellup, Torbay East  and West  
Torbay ± are responsible for around 90%  of  nut r ients entering the inlet . 

 
    At Source 

  
Routed & Assimilated 

  
Code Sub-Catchment P_Export % N_Export % P_Export % N_Export % 

301 Marbellup 4798 29.6% 22342 31.8% 589 10.5% 2742 11.7% 
302 Seven Mile (Upper) 441 2.7% 2694 3.8% 86 1.5% 526 2.3% 
303 Torbay East 5752 35.4% 23055 32.8% 3217 57.4% 12893 55.2% 
305 East Torbay 349 2.2% 1902 2.7% 153 2.7% 836 3.6% 
306 Seven Mile (lower) 1245 7.7% 6828 9.7% 349 6.2% 1913 8.2% 
307 West Torbay 3647 22.5% 13388 19.1% 1213 21.6% 4452 19.1% 

 Total - Torbay Inlet 16232  70208  5607  23362  

Table 5 ± Nutrient Loads by sub-catchment for Torbay Inlet catchment 
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3 .2 . BMP Assessm en t  

3 .2 .1 . BMPs Assessed  

As a result  of the work from  previous project  stages, a sm all num ber of BMPs were selected 
for assessm ent  in this project . All BMPs were assessed at  two nom inal levels ± LOW and 
HIGH ± represent ing relat ive upper and lower levels of expected im plem entat ions.  I n three 
of the four areas of BMPs ± shown in Table 6 ± we have m odelled the BMP as a collect ion as 
well, such as Riparian buffers on all st ream s. For a great  deal of addit ional discussion about  
BMPs and their im plem entat ions, see Neville, (2002B) . 
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Table 6 - List of BMP options 

The BMPs shown in the table were m odelled for Wilson Inlet  and Torbay Inlet , as discussed 
in Sect ion 2.1. The m odel provides a wide range of data for each scenario run. This data is 
listed and explained in Table 7 below.  
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Table 7 - Major outputs from Nutrient Model 

Not  all of the inform at ion from  the m odel was used in BMP assessm ent . I nstead, a sm all 
sub-set  of the data was collated for each BMP run, as shown in the exam ple in Table 8. 
These indicators are the key at t r ibutes of the BMP ± how m uch N and P is rem oved, what  
the net  cost  of im plem entat ion is, and the effect ive cost  per kg rem oved. These indicators 
were produced for every sub-catchm ent  in the Wilson Inlet  and Torbay Catchm ents, and are 
presented in the following sect ions. 
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Table 8 ± Sample Data used for BMP Assessment 
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3 .2 .2 . BMP Resu l t s:  Tab le I n t er p r et at ion  

The results from  the m odelling of BMP im plem entat ion have been assessed on the basis of 
N & P rem oval and cost -effect iveness at  both the catchm ent  and sub-catchm ent  scales. I n 
the following FOUR sect ions we provide a series of tables showing these results for the 
range of BMPs in Wilson Inlet  and Torbay Inlet .  

I n the first  sect ion (3.2.3) , shading has been applied to highlight  BMPs in part icular sub-
catchm ents of Wilson I nlet  which have the highest  perform ance with respect  to the ent ire 
catchm ent . I n the second sect ion (3.2.4) , while the table figures are the sam e, the shading 
indicates the relat ive perform ance for within each sub-catchm ent .  

Sect ions 3.2.5 and 3.2.6 provide sim ilar tables for Torbay. 

I n the P & N rem oval tables, progressively darker shading indicates which BMP/ sub-
catchm ent  com binat ions rem ove the m ost  nut r ient  ( relat ive to the ent ire sub-catchm ent  or 
catchm ent ) .  

 
Nutrient Reduction Cell Shading 

Least  
  
  

Most  

 

I n the tables showing net  cost  per kilogram  of nut r ient  rem oved, colours indicate the cost -
effect iveness ± the least  cost -effect ive opt ions are shaded red, while the m ost  cost -effect ive 
are shaded green. Note that  a negat ive num ber (eg -$123.0)  indicates a net  return to the 
land m anager from  a part icular BMP. Note also that  the colouring is scaled on a catchm ent -
wide basis OR on a sub-catchm ent  basis, depending on the table. Shadings are not  direct ly  
com parable between tables. 

 
Cost-Effectiveness Cell Shading 

Least (high cost/kg)  
  
  

Most (Usually high return/kg)  

These shadings allow a very quick assessm ent  of the m ost  significant  opt ions for nut r ient  
rem oval at  the sub-catchm ent  or catchm ent  scale. Som e sub-catchm ents will register a  
[  $ -  ]  figure where the BMP was not  applicable due to an absence of a st ream  order. 
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3 .2 .3 . W i lson  I n let  cat ch m en t  ±  BMP Resu l t s:  Cat ch m en t  Scale 
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Cuppup Creek 

Blue Lake 

Clear Hills 

Middle Denmark 

Blue Gums 

Chorkerup 

East Hay 

Hay at Mitchell 

Lake Barnes 

Lower Mitchell 

Mid Springs 

Possum Trapper 

Sheepwash 

Springs 

W
aterman 

Cleerillup Creek 

Makoyup Creek 

Merdeperup Creek 

Lake Sade 

Upper Little River 

Riparian Buffers - ALL LOW (+20%) 10.4 0.8 0.2 0.8 5.2 1.5 3.6 7.6 3.3 0.3 3.4 0.4 4.2 5.5 4.6 0.3 0.2 0.4 - - 

Riparian Buffers - All HIGH (+50-60%) 30.2 2.5 0.7 2.3 14.8 4.4 9.9 22.1 9.5 0.7 10.1 1.1 11.9 16.0 13.4 0.8 0.5 1.1 - - 

Riparian Buffers - Ist Order LOW (+20%) SELECTED STREAMS ONLY 6.2 - - - 3.4 1.2 1.8 - 1.9 - - - 2.5 - 2.2 - - - - - 

Riparian Buffers - Ist Order LOW (+20%) 6.2 0.5 0.1 0.5 3.4 1.2 1.8 4.9 1.9 0.1 2.3 0.2 2.5 3.2 2.2 0.2 0.1 0.3 - - 

Riparian Buffers - 2nd Order LOW (+20%) 2.0 0.2 0.0 0.1 0.1 0.3 0.2 1.4 0.4 0.0 0.7 0.1 0.3 1.3 1.4 0.0 0.0 0.0 - - 

Riparian Buffers - 3rd Order LOW (+20%) 2.2 0.1 0.1 0.3 1.7 0.0 1.6 1.2 1.0 0.1 0.5 0.1 1.4 1.0 1.0 0.1 0.1 0.1 - - 

Riparian Buffers - Ist Order HIGH (+60%) 18.6 1.6 0.4 1.4 10.1 3.5 5.4 14.6 5.7 0.4 6.9 0.7 7.6 9.5 6.7 0.5 0.3 0.8 - - 

Riparian Buffers - 2nd Order HIGH (+60%) 6.1 0.5 0.1 0.3 0.3 0.9 0.5 4.3 1.3 0.1 2.1 0.2 0.8 3.9 4.2 0.1 0.1 0.1 - - 

Riparian Buffers - 3rd Order HIGH (+60%) 5.5 0.3 0.2 0.6 4.4 0.0 4.1 3.1 2.4 0.2 1.1 0.3 3.5 2.6 2.5 0.2 0.1 0.3 - - 

Perennial Pastures - HIGH (30/40/50%) 93.9 2.0 0.8 7.1 46.5 19.6 40.7 56.7 39.1 - 7.9 2.8 40.0 50.1 65.5 3.5 2.7 3.9 3.9 20.4 

Perennial Pastures - LOW (+20%) 37.6 0.7 0.3 2.8 18.6 7.9 15.5 22.7 13.0 - 3.0 1.1 14.8 16.9 21.8 1.2 0.9 1.3 1.6 8.1 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) 31.6 0.5 0.2 2.3 10.4 4.4 8.3 12.9 7.1 - 7.5 0.8 8.6 10.2 12.4 0.7 0.5 0.9 6.5 6.6 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) 78.9 1.4 0.6 5.7 26.1 10.9 20.7 32.3 17.7 - 18.7 2.1 21.4 25.5 31.0 1.8 1.3 2.3 16.1 16.5 

Minimum Tillage - to MAX (+15%) 0.0 - - - - - - - - - - - - - - - - - - - 

Stock Control/Water Management ALL - LOW (+20%) 18.8 0.3 0.1 1.4 9.3 3.9 7.7 11.3 6.5 - 1.5 0.5 7.4 8.5 10.9 0.6 0.4 0.7 0.8 4.1 

Stock Control/Water Management ALL - HIGH (+60%) 56.3 1.0 0.4 4.3 27.9 11.8 23.2 34.0 19.5 - 4.5 1.6 22.1 25.4 32.8 1.8 1.3 2.0 2.4 12.2 

Stock Control/Water Management Ist Order - LOW (+20%) 6.3 0.1 0.0 0.5 3.1 1.3 2.6 3.8 2.2 - 0.5 0.2 2.5 2.8 3.6 0.2 0.1 0.2 0.3 1.4 

Stock Control/Water Management Ist Order - HIGH (+60%) 18.8 0.3 0.1 1.4 9.3 3.9 7.7 11.3 6.5 - 1.5 0.5 7.4 8.5 10.9 0.6 0.4 0.7 0.8 4.1 

Stock Control/Water Management 2nd Order - LOW (+20%) 6.3 0.1 0.0 0.5 3.1 1.3 2.6 3.8 2.2 - 0.5 0.2 2.5 2.8 3.6 0.2 0.1 0.2 0.3 1.4 

Stock Control/Water Management 2nd Order - HIGH (+60%) 18.8 0.3 0.1 1.4 9.3 3.9 7.7 11.3 6.5 - 1.5 0.5 7.4 8.5 10.9 0.6 0.4 0.7 0.8 4.1 

Stock Control/Water Management 3rd Order - LOW (+20%) 6.3 0.1 0.0 0.5 3.1 1.3 2.6 3.8 2.2 - 0.5 0.2 2.5 2.8 3.6 0.2 0.1 0.2 0.3 1.4 

Stock Control/Water Management 3rd Order - HIGH (+60%) 18.8 0.3 0.1 1.4 9.3 3.9 7.7 11.3 6.5 - 1.5 0.5 7.4 8.5 10.9 0.6 0.4 0.7 0.8 4.1 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) 31.2 18.2 - - 37.8 - - 51.1 - - - 0.5 - - - - - - - - 

Animal Intensive Industry Effluent Management ALL - HIGH (+60%) 93.6 54.7 - - 113.4 - - 153.4 - - - 1.4 - - - - - - - - 

Dairy Effluent Management - LOW (+20%) - 18.2 - - 37.8 - - 51.1 - - - 0.5 - - - - - - - - 

Dairy Effluent Management - HIGH (+60%) - 54.7 - - 113.4 - - 153.4 - - - 1.4 - - - - - - - - 

Piggery Effluent Management - LOW (+20%) 31.2 - - - - - - - - - - - - - - - - - - - 

Piggery Effluent Management - HIGH (+60%) 93.6 - - - - - - - - - - - - - - - - - - - 

Table 9 - BMP P reduction [WILSON INLET] 
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Upper Mitchell 

Kwornicup 

Ngogunillup 

Pardelup 

Research Station Creek 

Yamballup Creek 

Harewood 

Scotsdale Creek 

Quickup 

Upper Sleeman 

Ongerup (Spencer Rd) 

Ooranggatup Creek 

Denmark Foreshore 

Denmark Town 

Hay Estuarine 

Lower Little River 

Lower Sade/Nullaki 

Lower Sleeman 

Amuri Creek 

TOTAL - W
ILSON INLET 

Riparian Buffers - ALL LOW (+20%) 0.1 1.8 0.8 0.5 2.1 3.5 2.1 5.2 1.8 8.8 4.7 3.2 - 3.0 14.0 - 1.7 3.9 0.6 110.7 

Riparian Buffers - All HIGH (+50-60%) 0.4 5.3 2.4 1.6 6.0 9.7 6.0 14.9 5.4 25.6 13.9 9.3 - 8.8 40.5 - 5.2 10.7 1.9 319.6 

Riparian Buffers - Ist Order LOW (+20%) SELECTED STREAMS ONLY - 1.3 0.6 - 1.3 1.3 - 2.9 - 5.4 3.0 - - 2.6 8.6 - 1.7 1.1 - 49.1 

Riparian Buffers - Ist Order LOW (+20%) 0.1 1.3 0.6 0.3 1.3 1.3 1.3 2.9 1.2 5.4 3.0 2.1 - 2.6 8.6 - 1.7 1.1 0.3 66.8 

Riparian Buffers - 2nd Order LOW (+20%) 0.0 0.3 0.1 0.2 0.4 0.7 0.3 0.9 0.4 2.0 1.1 0.6 - - 2.4 - - 0.8 0.8 19.6 

Riparian Buffers - 3rd Order LOW (+20%) 0.0 0.2 0.2 0.1 0.4 1.4 0.6 1.4 0.2 1.4 0.7 0.5 - 0.4 2.9 - - 2.0 0.0 24.8 

Riparian Buffers - Ist Order HIGH (+60%) 0.2 3.8 1.8 1.0 3.9 4.0 3.8 8.8 3.6 16.2 8.9 6.4 - 7.8 25.9 - 5.2 3.3 0.9 200.3 

Riparian Buffers - 2nd Order HIGH (+60%) 0.1 0.9 0.2 0.5 1.1 2.2 0.8 2.6 1.3 6.0 3.2 1.8 - - 7.3 - - 2.5 0.9 57.2 

Riparian Buffers - 3rd Order HIGH (+60%) 0.0 0.6 0.5 0.1 1.0 3.4 1.4 3.5 0.5 3.4 1.7 1.2 - 1.0 7.3 - - 5.0 0.1 62.1 

Perennial Pastures - HIGH (30/40/50%) 0.0 26.6 12.8 8.0 33.2 48.1 15.0 49.1 15.3 104.1 74.4 38.5 5.9 36.5 139.3 24.1 16.0 46.9 4.9 1,205.7 

Perennial Pastures - LOW (+20%) 0.0 8.9 4.3 2.7 11.1 16.0 6.0 19.6 6.1 41.7 24.8 12.8 2.3 14.6 55.7 9.7 6.4 18.7 1.6 452.7 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) 0.0 4.8 2.4 1.7 6.8 10.2 7.9 19.7 3.6 23.5 14.0 9.7 1.8 8.5 31.4 7.3 13.5 11.9 1.0 312.0 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) 0.0 11.9 6.1 4.3 17.0 25.4 19.6 49.3 9.0 58.7 35.0 24.2 4.4 21.2 78.5 18.1 33.7 29.7 2.6 780.0 

Minimum Tillage - to MAX (+15%) - 0.0 - - - - - - - - - - - - - - 0.1 - - 0.2 

Stock Control/Water Management ALL - LOW (+20%) 0.0 4.4 2.1 1.3 5.5 8.0 3.0 9.8 3.1 20.8 12.4 6.4 1.2 7.3 27.9 4.8 3.2 9.4 0.8 226.3 

Stock Control/Water Management ALL - HIGH (+60%) 0.0 13.3 6.4 4.0 16.6 24.0 9.0 29.5 9.2 62.5 37.2 19.2 3.5 21.9 83.6 14.5 9.6 28.1 2.4 679.0 

Stock Control/Water Management Ist Order - LOW (+20%) 0.0 1.5 0.7 0.4 1.8 2.7 1.0 3.3 1.0 6.9 4.1 2.1 0.4 2.4 9.3 1.6 1.1 3.1 0.3 75.4 

Stock Control/Water Management Ist Order - HIGH (+60%) 0.0 4.4 2.1 1.3 5.5 8.0 3.0 9.8 3.1 20.8 12.4 6.4 1.2 7.3 27.9 4.8 3.2 9.4 0.8 226.3 

Stock Control/Water Management 2nd Order - LOW (+20%) 0.0 1.5 0.7 0.4 1.8 2.7 1.0 3.3 1.0 6.9 4.1 2.1 0.4 2.4 9.3 1.6 1.1 3.1 0.3 75.4 

Stock Control/Water Management 2nd Order - HIGH (+60%) 0.0 4.4 2.1 1.3 5.5 8.0 3.0 9.8 3.1 20.8 12.4 6.4 1.2 7.3 27.9 4.8 3.2 9.4 0.8 226.3 

Stock Control/Water Management 3rd Order - LOW (+20%) 0.0 1.5 0.7 0.4 1.8 2.7 1.0 3.3 1.0 6.9 4.1 2.1 0.4 2.4 9.3 1.6 1.1 3.1 0.3 75.4 

Stock Control/Water Management 3rd Order - HIGH (+60%) 0.0 4.4 2.1 1.3 5.5 8.0 3.0 9.8 3.1 20.8 12.4 6.4 1.2 7.3 27.9 4.8 3.2 9.4 0.8 226.3 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) - - - - - - - - - 17.1 - - - - 70.1 - - 8.9 0.2 235.1 

Animal Intensive Industry Effluent Management ALL - HIGH (+60%) - - - - - - - - - 51.2 - - - - 210.4 - - 26.6 0.5 705.2 

Dairy Effluent Management - LOW (+20%) - - - - - - - - - 17.1 - - - - 70.1 - - 8.9 0.2 203.9 

Dairy Effluent Management - HIGH (+60%) - - - - - - - - - 51.2 - - - - 210.4 - - 26.6 0.5 611.6 

Piggery Effluent Management - LOW (+20%) - - - - - - - - - - - - - - - - - - - 31.2 

Piggery Effluent Management - HIGH (+60%) - - - - - - - - - - - - - - - - - - - 93.6 

Table 9 (Continued) - BMP P reduction [WILSON INLET] 
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Cuppup Creek 

Blue Lake 

Clear Hills 

Middle Denmark 

Blue Gums 

Chorkerup 

East Hay 

Hay at Mitchell 

Lake Barnes 

Lower Mitchell 

Mid Springs 

Possum Trapper 

Sheepwash 

Springs 

W
aterman 

Cleerillup Creek 

Makoyup Creek 

Merdeperup Creek 

Lake Sade 

Upper Little River 

Riparian Buffers - ALL LOW (+20%) 507.1 30.0 13.4 44.5 197.8 62.6 154.8 280.1 144.6 12.2 149.3 22.9 203.3 264.2 212.8 15.6 8.7 24.3 - - 

Riparian Buffers - All HIGH (+50-60%) 1,452.6 87.6 38.1 126.2 562.3 187.8 428.9 816.2 411.8 34.9 437.9 65.6 574.5 766.8 616.8 44.6 24.6 69.9 - - 

Riparian Buffers - Ist Order LOW (+20%) SELECTED STREAMS ONLY 277.1 - - - 130.7 48.9 77.0 - 81.4 - - - 119.8 - 103.8 - - - - - 

Riparian Buffers - Ist Order LOW (+20%) 277.1 18.7 6.8 24.6 130.7 48.9 77.0 176.2 81.4 7.1 99.5 12.5 119.8 149.6 103.8 9.3 4.7 15.8 - - 

Riparian Buffers - 2nd Order LOW (+20%) 92.7 6.5 2.3 5.1 4.8 13.6 6.7 55.8 19.3 1.8 29.9 4.1 12.8 63.2 65.5 2.1 1.2 2.5 - - 

Riparian Buffers - 3rd Order LOW (+20%) 137.2 4.8 4.3 14.9 62.4 0.1 71.2 48.1 43.8 3.3 19.8 6.4 70.7 51.4 43.6 4.2 2.8 6.0 - - 

Riparian Buffers - Ist Order HIGH (+60%) 831.2 56.0 20.5 73.8 392.0 146.8 230.9 528.7 244.3 21.3 298.6 37.4 359.5 448.9 311.4 27.8 14.1 47.3 - - 

Riparian Buffers - 2nd Order HIGH (+60%) 278.2 19.5 6.8 15.2 14.4 40.9 20.1 167.3 58.0 5.4 89.7 12.2 38.3 189.5 196.4 6.4 3.5 7.6 - - 

Riparian Buffers - 3rd Order HIGH (+60%) 343.1 12.1 10.8 37.2 155.9 0.2 177.9 120.1 109.5 8.2 49.6 16.0 176.7 128.4 108.9 10.4 7.1 15.1 - - 

Perennial Pastures - HIGH (30/40/50%) 702.1 18.3 6.1 52.4 261.7 100.0 209.3 302.5 205.3 - 41.1 25.8 228.0 274.0 362.1 23.2 15.8 30.7 26.5 115.7 

Perennial Pastures - LOW (+20%) 280.9 6.3 2.1 21.0 104.7 40.0 79.7 121.0 68.4 - 15.5 9.5 84.6 92.4 120.7 7.7 5.3 10.2 10.6 46.3 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) 83.7 1.9 0.7 6.0 21.3 7.5 14.6 24.1 12.9 - 12.7 2.8 17.9 19.7 24.5 1.8 1.1 2.8 11.7 12.9 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) 209.2 4.7 1.7 15.1 53.2 18.7 36.5 60.2 32.4 - 31.7 7.0 44.7 49.2 61.3 4.6 2.9 7.0 29.1 32.2 

Minimum Tillage - to MAX (+15%) 0.2 - - - - - - - - - - - - - - - - - - - 

Stock Control/Water Management ALL - LOW (+20%) 140.4 3.1 1.1 10.5 52.3 20.0 39.9 60.5 34.2 - 7.8 4.8 42.3 46.2 60.3 3.9 2.6 5.1 5.3 23.1 

Stock Control/Water Management ALL - HIGH (+60%) 421.3 9.4 3.2 31.5 157.0 60.0 119.6 181.5 102.7 - 23.3 14.3 126.9 138.6 181.0 11.6 7.9 15.4 15.9 69.4 

Stock Control/Water Management Ist Order - LOW (+20%) 46.8 1.0 0.4 3.5 17.4 6.7 13.3 20.2 11.4 - 2.6 1.6 14.1 15.4 20.1 1.3 0.9 1.7 1.8 7.7 

Stock Control/Water Management Ist Order - HIGH (+60%) 140.4 3.1 1.1 10.5 52.3 20.0 39.9 60.5 34.2 - 7.8 4.8 42.3 46.2 60.3 3.9 2.6 5.1 5.3 23.1 

Stock Control/Water Management 2nd Order - LOW (+20%) 46.8 1.0 0.4 3.5 17.4 6.7 13.3 20.2 11.4 - 2.6 1.6 14.1 15.4 20.1 1.3 0.9 1.7 1.8 7.7 

Stock Control/Water Management 2nd Order - HIGH (+60%) 140.4 3.1 1.1 10.5 52.3 20.0 39.9 60.5 34.2 - 7.8 4.8 42.3 46.2 60.3 3.9 2.6 5.1 5.3 23.1 

Stock Control/Water Management 3rd Order - LOW (+20%) 46.8 1.0 0.4 3.5 17.4 6.7 13.3 20.2 11.4 - 2.6 1.6 14.1 15.4 20.1 1.3 0.9 1.7 1.8 7.7 

Stock Control/Water Management 3rd Order - HIGH (+60%) 140.4 3.1 1.1 10.5 52.3 20.0 39.9 60.5 34.2 - 7.8 4.8 42.3 46.2 60.3 3.9 2.6 5.1 5.3 23.1 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) 26.0 18.2 - - 37.8 - - 51.1 - - - 0.5 - - - - - - - - 

Animal Intensive Industry Effluent Management ALL - HIGH (+60%) 78.0 54.7 - - 113.4 - - 153.4 - - - 1.4 - - - - - - - - 

Dairy Effluent Management - LOW (+20%) - 18.2 - - 37.8 - - 51.1 - - - 0.5 - - - - - - - - 

Dairy Effluent Management - HIGH (+60%) - 54.7 - - 113.4 - - 153.4 - - - 1.4 - - - - - - - - 

Piggery Effluent Management - LOW (+20%) 26.0 - - - - - - - - - - - - - - - - - - - 

Piggery Effluent Management - HIGH (+60%) 78.0 - - - - - - - - - - - - - - - - - - - 

Table 10 - BMP N reduction [WILSON INLET] 
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Sub-Catchment 

Upper Mitchell 

Kwornicup 

Ngogunillup 

Pardelup 

Research Station 
Creek 

Yamballup Creek 

Harewood 

Scotsdale Creek 

Quickup 

Upper Sleeman 

Ongerup (Spencer 
Rd) 

Ooranggatup Creek 

Denmark Foreshore 

Denmark Town 

Hay Estuarine 

Lower Little River 

Lower Sade/Nullaki 

Lower Sleeman 

Amuri Creek 

TOTAL - W
ILSON 

INLET 

Riparian Buffers - ALL LOW (+20%) 7.2 81.4 41.5 31.0 106.3 166.2 102.9 257.8 79.8 367.4 208.8 156.8 - 122.3 552.0 - 71.5 162.0 34.6 4,897.6 

Riparian Buffers - All HIGH (+50-60%) 21.2 239.1 120.0 91.0 307.6 468.9 294.6 738.5 234.7 1,071 609.9 457.3 - 358.7 1,595.
0 

- 214.4 444.3 102.7 14,116.0 

Riparian Buffers - Ist Order LOW (+20%) SELECTED STREAMS ONLY - 57.8 28.2 - 64.8 70.2 - 142.9 - 223.7 128.4 - - 105.9 329.3 - 71.5 45.3 - 2,106.5 

Riparian Buffers - Ist Order LOW (+20%) 4.2 57.8 28.2 18.3 64.8 70.2 61.1 142.9 51.3 223.7 128.4 102.4 - 105.9 329.3 - 71.5 45.3 17.7 2,886.3 

Riparian Buffers - 2nd Order LOW (+20%) 2.0 13.2 4.2 8.7 18.7 36.7 13.6 45.2 19.4 81.5 47.6 28.0 - - 100.9 - - 33.4 33.4 876.4 

Riparian Buffers - 3rd Order LOW (+20%) 1.0 10.4 9.1 3.9 22.9 59.3 28.2 69.7 9.1 62.2 32.8 26.4 - 16.5 121.8 - - 83.3 2.5 1,153.9 

Riparian Buffers - Ist Order HIGH (+60%) 12.6 173.4 84.6 55.0 194.3 210.6 183.4 428.7 153.8 671.0 385.2 307.1 - 317.6 987.9 - 214.4 135.8 53.1 8,658.8 

Riparian Buffers - 2nd Order HIGH (+60%) 6.1 39.6 12.6 26.2 56.1 110.0 40.8 135.5 58.2 244.6 142.8 84.0 - - 302.7 - - 100.2 43.3 2,572.3 

Riparian Buffers - 3rd Order HIGH (+60%) 2.4 26.1 22.7 9.8 57.2 148.3 70.4 174.4 22.8 155.4 81.9 66.1 - 41.1 304.5 - - 208.3 6.2 2,884.9 

Perennial Pastures - HIGH (30/40/50%) 0.1 145.1 77.0 55.7 210.3 275.2 110.5 323.3 83.3 554.8 400.4 220.4 32.9 186.8 772.9 137.0 101.2 249.5 33.6 6,970.7 

Perennial Pastures - LOW (+20%) 0.0 48.4 25.7 18.6 70.1 91.7 44.2 129.3 33.3 221.9 133.5 73.5 13.2 74.7 309.2 54.8 40.5 99.8 11.2 2,620.4 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) 0.0 9.3 5.5 4.6 16.3 20.8 17.8 43.2 6.9 43.7 26.4 19.3 3.4 14.7 62.5 14.3 25.3 21.8 2.8 639.2 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) 0.0 23.3 13.8 11.4 40.7 52.0 44.6 108.1 17.2 109.1 66.1 48.2 8.6 36.8 156.2 35.6 63.3 54.6 6.9 1,598.0 

Minimum Tillage - to MAX (+15%) - 0.1 - - - - - - - - - - - - - - 0.7 - - 1.0 

Stock Control/Water Management ALL - LOW (+20%) 0.0 24.2 12.8 9.3 35.0 45.9 22.1 64.7 16.7 111.0 66.7 36.7 6.6 37.4 154.6 27.4 20.2 49.9 5.6 1,310.2 

Stock Control/Water Management ALL - HIGH (+60%) 0.1 72.5 38.5 27.8 105.1 137.6 66.3 194.0 50.0 332.9 200.2 110.2 19.7 112.1 463.7 82.2 60.7 149.7 16.8 3,930.6 

Stock Control/Water Management Ist Order - LOW (+20%) 0.0 8.1 4.3 3.1 11.7 15.3 7.4 21.6 5.6 37.0 22.2 12.2 2.2 12.5 51.5 9.1 6.7 16.6 1.9 436.7 

Stock Control/Water Management Ist Order - HIGH (+60%) 0.0 24.2 12.8 9.3 35.0 45.9 22.1 64.7 16.7 111.0 66.7 36.7 6.6 37.4 154.6 27.4 20.2 49.9 5.6 1,310.2 

Stock Control/Water Management 2nd Order - LOW (+20%) 0.0 8.1 4.3 3.1 11.7 15.3 7.4 21.6 5.6 37.0 22.2 12.2 2.2 12.5 51.5 9.1 6.7 16.6 1.9 436.7 

Stock Control/Water Management 2nd Order - HIGH (+60%) 0.0 24.2 12.8 9.3 35.0 45.9 22.1 64.7 16.7 111.0 66.7 36.7 6.6 37.4 154.6 27.4 20.2 49.9 5.6 1,310.2 

Stock Control/Water Management 3rd Order - LOW (+20%) 0.0 8.1 4.3 3.1 11.7 15.3 7.4 21.6 5.6 37.0 22.2 12.2 2.2 12.5 51.5 9.1 6.7 16.6 1.9 436.7 

Stock Control/Water Management 3rd Order - HIGH (+60%) 0.0 24.2 12.8 9.3 35.0 45.9 22.1 64.7 16.7 111.0 66.7 36.7 6.6 37.4 154.6 27.4 20.2 49.9 5.6 1,310.2 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) - - - - - - - - - 17.1 - - - - 70.1 - - 8.9 0.2 229.9 

Animal Intensive Industry Effluent Management ALL - HIGH (+60%) - - - - - - - - - 51.2 - - - - 210.4 - - 26.6 0.5 689.6 

Dairy Effluent Management - LOW (+20%) - - - - - - - - - 17.1 - - - - 70.1 - - 8.9 0.2 203.9 

Dairy Effluent Management - HIGH (+60%) - - - - - - - - - 51.2 - - - - 210.4 - - 26.6 0.5 611.6 

Piggery Effluent Management - LOW (+20%) - - - - - - - - - - - - - - - - - - - 26.0 

Piggery Effluent Management - HIGH (+60%) - - - - - - - - - - - - - - - - - - - 78.0 

Table 10 (continued) - BMP N reduction [WILSON INLET] 
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Sub-Catchment 

Cuppup Creek 

Blue Lake 

Clear Hills 

Middle Denmark 

Blue Gums 

Chorkerup 

East Hay 

Hay at Mitchell 

Lake Barnes 

Lower Mitchell 

Mid Springs 

Possum Trapper 

Sheepwash 

Springs 

W
aterman 

Cleerillup Creek 

Makoyup Creek 

Merdeperup Creek 

Lake Sade 

Upper Little River 

Riparian Buffers - ALL LOW (+20%) $ 1,303 $ 11,008 $ 49,191 $ 15,662 $ 841 $ 2,307 $ 1,260 $ 1,736 $ 2,633 $ 32,909 $ 3,432 $ 11,635 $ 1,448 $ 3,896 $ 3,163 $ 35,989 $ 24,528 $ 29,286 $ - $ - 

Riparian Buffers - All HIGH (+50-60%) $ 1,291 $ 11,100 $ 50,303 $ 15,860 $ 847 $ 2,306 $ 1,278 $ 1,734 $ 2,654 $ 33,204 $ 3,417 $ 11,748 $ 1,448 $ 3,927 $ 3,211 $ 36,448 $ 24,841 $ 29,715 $ - $ - 

Riparian Buffers - Ist Order LOW (+20%) SELECTED STREAMS ONLY $ 1,251 $ - $ - $ - $ 828 $ 2,298 $ 1,466 $ - $ 2,872 $ - $ - $ - $ 1,446 $ - $ 3,743 $ - $ - $ - $ - $ - 

Riparian Buffers - Ist Order LOW (+20%) $ 1,251 $ 12,317 $ 61,028 $ 17,660 $ 828 $ 2,298 $ 1,466 $ 1,640 $ 2,872 $ 34,984 $ 3,136 $ 12,609 $ 1,446 $ 4,159 $ 3,743 $ 41,002 $ 27,673 $ 32,409 $ - $ - 

Riparian Buffers - 2nd Order LOW (+20%) $ 1,121 $ 9,676 $ 51,395 $ 15,517 $ 3,142 $ 2,329 $ 1,225 $ 2,013 $ 2,493 $ 36,396 $ 3,998 $ 12,160 $ 1,450 $ 4,018 $ 3,158 $ 33,324 $ 24,791 $ 33,998 $ - $ - 

Riparian Buffers - 3rd Order LOW (+20%) $ 1,618 $ 7,726 $ 30,303 $ 12,123 $ 731 $ 7,123 $ 1,038 $ 1,788 $ 2,227 $ 27,196 $ 4,078 $ 9,115 $ 1,452 $ 2,922 $ 1,887 $ 25,971 $ 18,907 $ 19,639 $ - $ - 

Riparian Buffers - Ist Order HIGH (+60%) $ 1,251 $ 12,317 $ 61,028 $ 17,660 $ 828 $ 2,298 $ 1,466 $ 1,640 $ 2,872 $ 34,984 $ 3,136 $ 12,609 $ 1,446 $ 4,159 $ 3,743 $ 41,002 $ 27,673 $ 32,409 $ - $ - 

Riparian Buffers - 2nd Order HIGH (+60%) $ 1,121 $ 9,676 $ 51,395 $ 15,517 $ 3,142 $ 2,329 $ 1,225 $ 2,013 $ 2,493 $ 36,396 $ 3,998 $ 12,160 $ 1,450 $ 4,018 $ 3,158 $ 33,324 $ 24,791 $ 33,998 $ - $ - 

Riparian Buffers - 3rd Order HIGH (+60%) $ 1,618 $ 7,726 $ 30,303 $ 12,123 $ 731 $ 7,123 $ 1,038 $ 1,788 $ 2,227 $ 27,196 $ 4,078 $ 9,115 $ 1,452 $ 2,922 $ 1,887 $ 25,971 $ 18,907 $ 19,639 $ - $ - 

Perennial Pastures - HIGH (30/40/50%) -$ 340 -$ 643 -$ 814 -$ 703 -$ 285 -$ 326 -$ 234 -$ 183 -$ 221 $ - -$ 244 -$ 775 -$ 225 -$ 223 -$ 211 -$ 699 -$ 336 -$ 998 -$ 303 -$ 242 

Perennial Pastures - LOW (+20%) -$ 340 -$ 661 -$ 843 -$ 703 -$ 285 -$ 326 -$ 241 -$ 183 -$ 221 $ - -$ 252 -$ 794 -$ 236 -$ 226 -$ 211 -$ 699 -$ 336 -$ 998 -$ 303 -$ 242 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) -$ 434 -$ 1,993 -$ 2,017 -$ 975 -$ 412 -$ 407 -$ 365 -$ 238 -$ 832 $ - -$ 158 -$ 1,557 -$ 447 -$ 783 -$ 841 -$ 2,997 -$ 1,379 -$ 4,149 -$ 131 -$ 321 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) -$ 434 -$ 1,993 -$ 2,017 -$ 975 -$ 412 -$ 407 -$ 365 -$ 238 -$ 832 $ - -$ 158 -$ 1,557 -$ 447 -$ 783 -$ 841 -$ 2,997 -$ 1,379 -$ 4,149 -$ 131 -$ 321 

Minimum Tillage - to MAX (+15%) -$ 205 $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - 

Stock Control/Water Management ALL - LOW (+20%) $ 69 $ 1,815 $ 7,450 $ 770 $ 45 $ 37 $ 64 $ 92 $ 120 $ - $ 615 $ 716 $ 85 $ 189 $ 103 $ 1,380 $ 861 $ 1,278 $ - $ - 

Stock Control/Water Management ALL - HIGH (+60%) $ 69 $ 1,815 $ 7,450 $ 770 $ 45 $ 37 $ 64 $ 92 $ 120 $ - $ 615 $ 716 $ 85 $ 189 $ 103 $ 1,380 $ 861 $ 1,278 $ - $ - 

Stock Control/Water Management Ist Order - LOW (+20%) $ 36 $ 1,680 $ 4,797 $ 487 $ 26 $ 59 $ 29 $ 61 $ 73 $ - $ 421 $ 473 $ 43 $ 136 $ 67 $ 1,053 $ 523 $ 1,121 $ - $ - 

Stock Control/Water Management Ist Order - HIGH (+60%) $ 36 $ 1,680 $ 4,797 $ 487 $ 26 $ 59 $ 29 $ 61 $ 73 $ - $ 421 $ 473 $ 43 $ 136 $ 67 $ 1,053 $ 523 $ 1,121 $ - $ - 

Stock Control/Water Management 2nd Order - LOW (+20%) $ 35 $ 1,470 $ 4,374 $ 277 $ 10 $ 52 $ 7 $ 73 $ 49 $ - $ 524 $ 412 $ 15 $ 177 $ 115 $ 649 $ 365 $ 517 $ - $ - 

Stock Control/Water Management 2nd Order - HIGH (+60%) $ 35 $ 1,470 $ 4,374 $ 277 $ 10 $ 52 $ 7 $ 73 $ 49 $ - $ 524 $ 412 $ 15 $ 177 $ 115 $ 649 $ 365 $ 517 $ - $ - 

Stock Control/Water Management 3rd Order - LOW (+20%) $ 137 $ 2,294 $ 13,178 $ 1,547 $ 99 $ 1 $ 157 $ 142 $ 239 $ - $ 900 $ 1,263 $ 198 $ 255 $ 127 $ 2,438 $ 1,696 $ 2,197 $ - $ - 

Stock Control/Water Management 3rd Order - HIGH (+60%) $ 137 $ 2,294 $ 13,178 $ 1,547 $ 99 $ 1 $ 157 $ 142 $ 239 $ - $ 900 $ 1,263 $ 198 $ 255 $ 127 $ 2,438 $ 1,696 $ 2,197 $ - $ - 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) $ 15 $ 10 $ - $ - $ 5 $ - $ - $ 4 $ - $ - $ - $ 8 $ - $ - $ - $ - $ - $ - $ - $ - 

Animal Intensive Industry Effluent Management ALL - HIGH (+60%) $ 15 $ 10 $ - $ - $ 5 $ - $ - $ 4 $ - $ - $ - $ 8 $ - $ - $ - $ - $ - $ - $ - $ - 

Dairy Effluent Management - LOW (+20%) $ - $ 10 $ - $ - $ 5 $ - $ - $ 4 $ - $ - $ - $ 8 $ - $ - $ - $ - $ - $ - $ - $ - 

Dairy Effluent Management - HIGH (+60%) $ - $ 10 $ - $ - $ 5 $ - $ - $ 4 $ - $ - $ - $ 8 $ - $ - $ - $ - $ - $ - $ - $ - 

Piggery Effluent Management - LOW (+20%) $ 15 $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - 

Piggery Effluent Management - HIGH (+60%) $ 15 $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - 

Table 11 - BMP P reduction net cost $/kg [WILSON INLET] 
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Sub-Catchment 

Upper Mitchell 

Kwornicup 

Ngogunillup 

Pardelup 

Research Station 
Creek 

Yamballup Creek 

Harewood 

Scotsdale Creek 

Quickup 

Upper Sleeman 

Ongerup (Spencer 
Rd) 

Ooranggatup Creek 

Denmark Foreshore 

Denmark Town 

Hay Estuarine 

Lower Little River 

Lower Sade/Nullaki 

Lower Sleeman 

Amuri Creek 

TOTAL - W
ILSON 
INLET  

Riparian Buffers - ALL LOW (+20%) $57,063 $6,334 $7,301 $11,088 $5,844 $2,402 $4,653 $2,453 $3,298 $1,609 $2,383 $3,647 $- $511 $788 $- $87 $452 $12,253 $354,389 

Riparian Buffers - All HIGH (+50-60%) $57,095 $6,392 $7,388 $11,075 $5,872 $2,479 $4,705 $2,495 $3,273 $1,611 $2,395 $3,626 $- $510 $790 $- $87 $460 $12,214 $357,798 

Riparian Buffers - Ist Order LOW (+20%) SELECTED STREAMS ONLY $- $7,082 $6,729 $- $6,317 $3,343 $- $2,760 $- $1,744 $2,535 $- $- $503 $777 $- $87 $591 $- $46,371 

Riparian Buffers - Ist Order LOW (+20%) $51,338 $7,082 $6,729 $11,418 $6,317 $3,343 $5,116 $2,760 $2,733 $1,744 $2,535 $3,651 $- $503 $777 $- $87 $591 $15,594 $384,838 

Riparian Buffers - 2nd Order LOW (+20%) $69,849 $5,204 $22,371 $10,095 $5,124 $2,707 $4,824 $2,857 $4,230 $1,290 $2,261 $2,979 $- $- $915 $- $- $471 $471 $377,855 

Riparian Buffers - 3rd Order LOW (+20%) $55,712 $3,766 $5,003 $11,826 $4,997 $1,313 $3,528 $1,555 $4,682 $1,543 $1,912 $4,489 $- $564 $712 $- $- $368 $16,758 $294,576 

Riparian Buffers - Ist Order HIGH (+60%) $51,338 $7,082 $6,729 $11,418 $6,317 $3,343 $5,116 $2,760 $2,733 $1,744 $2,535 $3,651 $- $503 $777 $- $87 $591 $15,594 $384,838 

Riparian Buffers - 2nd Order HIGH (+60%) $69,849 $5,204 $22,371 $10,095 $5,124 $2,707 $4,824 $2,857 $4,230 $1,290 $2,261 $2,979 $- $- $915 $- $- $471 $8,267 $385,651 

Riparian Buffers - 3rd Order HIGH (+60%) $55,712 $3,766 $5,003 $11,826 $4,997 $1,313 $3,528 $1,555 $4,682 $1,543 $1,912 $4,489 $- $564 $712 $- $- $368 $16,758 $294,576 

Perennial Pastures - HIGH (30/40/50%) -$1,022 -$570 -$585 -$705 -$396 -$179 -$568 -$395 -$198 -$272 -$151 -$176 -$165 -$118 -$158 -$168 -$208 -$131 -$681 -$14,848 

Perennial Pastures - LOW (+20%) -$1,022 -$570 -$585 -$705 -$396 -$179 -$568 -$395 -$198 -$272 -$151 -$176 -$165 -$118 -$158 -$168 -$208 -$131 -$681 -$14,945 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) -$1,219 -$2,233 -$2,472 -$3,031 -$1,675 -$694 -$523 -$443 -$282 -$355 -$582 -$662 -$222 -$159 -$224 -$220 -$129 -$154 -$2,916 -$38,631 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) -$1,219 -$2,233 -$2,472 -$3,031 -$1,675 -$694 -$523 -$443 -$282 -$355 -$582 -$662 -$222 -$159 -$224 -$220 -$129 -$154 -$2,916 -$38,631 

Minimum Tillage - to MAX (+15%) $- -$644 $- $- $- $- $- $- $- $- $- $- $- $- $- $- -$52 $- $- -$901 

Stock Control/Water Management ALL - LOW (+20%) $164,703 $141 $210 $318 $163 $94 $261 $101 $160 $49 $61 $139 $- $12 $32 $- $1 $25 $607 $182,769 

Stock Control/Water Management ALL - HIGH (+60%) $164,703 $141 $210 $318 $163 $94 $261 $101 $160 $49 $61 $139 $- $12 $32 $- $1 $25 $607 $182,769 

Stock Control/Water Management Ist Order - LOW (+20%) $94,601 $177 $164 $248 $128 $49 $186 $71 $93 $39 $53 $105 $- $16 $21 $- $4 $6 $502 $107,548 

Stock Control/Water Management Ist Order - HIGH (+60%) $94,601 $177 $164 $248 $128 $49 $186 $71 $93 $39 $53 $105 $- $16 $21 $- $4 $6 $502 $107,548 

Stock Control/Water Management 2nd Order - LOW (+20%) $200,351 $100 $153 $334 $99 $72 $121 $72 $172 $35 $56 $79 $- $- $23 $- $- $12 $840 $211,639 

Stock Control/Water Management 2nd Order - HIGH (+60%) $200,351 $100 $153 $334 $99 $72 $121 $72 $172 $35 $56 $79 $- $- $23 $- $- $12 $840 $211,639 

Stock Control/Water Management 3rd Order - LOW (+20%) $199,158 $147 $312 $372 $263 $163 $474 $159 $214 $74 $75 $233 $- $22 $54 $- $- $57 $478 $229,120 

Stock Control/Water Management 3rd Order - HIGH (+60%) $199,158 $147 $312 $372 $263 $163 $474 $159 $214 $74 $75 $233 $- $22 $54 $- $- $57 $478 $229,120 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) $- $- $- $- $- $- $- $- $- $6 $- $- $- $- $3 $- $- $3 $22 $76 

Animal Intensive Industry Effluent Management ALL - HIGH (+60%) $- $- $- $- $- $- $- $- $- $6 $- $- $- $- $3 $- $- $3 $22 $76 

Dairy Effluent Management - LOW (+20%) $- $- $- $- $- $- $- $- $- $6 $- $- $- $- $3 $- $- $3 $22 $61 

Dairy Effluent Management - HIGH (+60%) $- $- $- $- $- $- $- $- $- $6 $- $- $- $- $3 $- $- $3 $22 $61 

Piggery Effluent Management - LOW (+20%) $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $15 

Piggery Effluent Management - HIGH (+60%) $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $15 

Table 11 (Continued) - BMP P reduction net cost $/kg [WILSON INLET] 
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Sub-Catchment 

Cuppup Creek 

Blue Lake 

Clear Hills 

Middle Denmark 

Blue Gums 

Chorkerup 

East Hay 

Hay at Mitchell 

Lake Barnes 

Lower Mitchell 

Mid Springs 

Possum Trapper 

Sheepwash 

Springs 

W
aterman 

Cleerillup Creek 

Makoyup Creek 

Merdeperup Creek 

Lake Sade 

Upper Little River 

Riparian Buffers - ALL LOW (+20%) $ 27 $ 312 $ 878 $ 279 $ 22 $ 54 $ 29 $ 47 $ 60 $ 688 $ 79 $ 198 $ 30 $ 81 $ 69 $ 675 $ 498 $ 478 $ - $ - 

Riparian Buffers - All HIGH (+50-60%) $ 27 $ 314 $ 896 $ 284 $ 22 $ 54 $ 29 $ 47 $ 61 $ 691 $ 79 $ 201 $ 30 $ 82 $ 70 $ 684 $ 505 $ 484 $ - $ - 

Riparian Buffers - Ist Order LOW (+20%) SELECTED STREAMS ONLY $ 28 $ - $ - $ - $ 21 $ 55 $ 34 $ - $ 67 $ - $ - $ - $ 31 $ - $ 81 $ - $ - $ - $ - $ - 

Riparian Buffers - Ist Order LOW (+20%) $ 28 $ 350 $ 1,077 $ 325 $ 21 $ 55 $ 34 $ 45 $ 67 $ 691 $ 73 $ 230 $ 31 $ 88 $ 81 $ 775 $ 575 $ 536 $ - $ - 

Riparian Buffers - 2nd Order LOW (+20%) $ 25 $ 268 $ 892 $ 273 $ 66 $ 52 $ 28 $ 52 $ 57 $ 802 $ 92 $ 186 $ 31 $ 83 $ 67 $ 627 $ 493 $ 469 $ - $ - 

Riparian Buffers - 3rd Order LOW (+20%) $ 26 $ 222 $ 559 $ 205 $ 20 $ 82 $ 24 $ 46 $ 49 $ 621 $ 94 $ 144 $ 29 $ 58 $ 44 $ 479 $ 373 $ 330 $ - $ - 

Riparian Buffers - Ist Order HIGH (+60%) $ 28 $ 350 $ 1,077 $ 325 $ 21 $ 55 $ 34 $ 45 $ 67 $ 691 $ 73 $ 230 $ 31 $ 88 $ 81 $ 775 $ 575 $ 536 $ - $ - 

Riparian Buffers - 2nd Order HIGH (+60%) $ 25 $ 268 $ 892 $ 273 $ 66 $ 52 $ 28 $ 52 $ 57 $ 802 $ 92 $ 186 $ 31 $ 83 $ 67 $ 627 $ 493 $ 469 $ - $ - 

Riparian Buffers - 3rd Order HIGH (+60%) $ 26 $ 222 $ 559 $ 205 $ 20 $ 82 $ 24 $ 46 $ 49 $ 621 $ 94 $ 144 $ 29 $ 58 $ 44 $ 479 $ 373 $ 330 $ - $ - 

Perennial Pastures - HIGH (30/40/50%) -$ 46 -$ 69 -$ 101 -$ 95 -$ 51 -$ 64 -$ 45 -$ 34 -$ 42 $ - -$ 47 -$ 85 -$ 40 -$ 41 -$ 38 -$ 107 -$ 57 -$ 127 -$ 45 -$ 43 

Perennial Pastures - LOW (+20%) -$ 46 -$ 71 -$ 105 -$ 95 -$ 51 -$ 64 -$ 47 -$ 34 -$ 42 $ - -$ 49 -$ 88 -$ 41 -$ 41 -$ 38 -$ 107 -$ 57 -$ 127 -$ 45 -$ 43 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) -$ 164 -$ 579 -$ 730 -$ 367 -$ 202 -$ 237 -$ 208 -$ 128 -$ 456 $ - -$ 93 -$ 462 -$ 214 -$ 407 -$ 426 -$ 1,199 -$ 638 -$1,383 -$ 73 -$ 165 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) -$ 164 -$ 579 -$ 730 -$ 367 -$ 202 -$ 237 -$ 208 -$ 128 -$ 456 $ - -$ 93 -$ 462 -$ 214 -$ 407 -$ 426 -$ 1,199 -$ 638 -$ 1,383 -$ 73 -$ 165 

Minimum Tillage - to MAX (+15%) -$ 20 $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - 

Stock Control/Water Management ALL - LOW (+20%) $ 9 $ 195 $ 931 $ 105 $ 8 $ 7 $ 13 $ 17 $ 23 $ - $ 118 $ 79 $ 15 $ 35 $ 19 $ 211 $ 147 $ 163 $ - $ - 

Stock Control/Water Management ALL - HIGH (+60%) $ 9 $ 195 $ 931 $ 105 $ 8 $ 7 $ 13 $ 17 $ 23 $ - $ 118 $ 79 $ 15 $ 35 $ 19 $ 211 $ 147 $ 163 $ - $ - 

Stock Control/Water Management Ist Order - LOW (+20%) $ 5 $ 181 $ 599 $ 66 $ 5 $ 12 $ 6 $ 11 $ 14 $ - $ 81 $ 52 $ 8 $ 25 $ 12 $ 161 $ 89 $ 143 $ - $ - 

Stock Control/Water Management Ist Order - HIGH (+60%) $ 5 $ 181 $ 599 $ 66 $ 5 $ 12 $ 6 $ 11 $ 14 $ - $ 81 $ 52 $ 8 $ 25 $ 12 $ 161 $ 89 $ 143 $ - $ - 

Stock Control/Water Management 2nd Order - LOW (+20%) $ 5 $ 158 $ 546 $ 38 $ 2 $ 10 $ 1 $ 14 $ 9 $ - $ 101 $ 45 $ 3 $ 32 $ 21 $ 99 $ 62 $ 66 $ - $ - 

Stock Control/Water Management 2nd Order - HIGH (+60%) $ 5 $ 158 $ 546 $ 38 $ 2 $ 10 $ 1 $ 14 $ 9 $ - $ 101 $ 45 $ 3 $ 32 $ 21 $ 99 $ 62 $ 66 $ - $ - 

Stock Control/Water Management 3rd Order - LOW (+20%) $ 18 $ 247 $ 1,646 $ 210 $ 18 $ 0 $ 30 $ 27 $ 45 $ - $ 173 $ 139 $ 35 $ 47 $ 23 $ 372 $ 289 $ 280 $ - $ - 

Stock Control/Water Management 3rd Order - HIGH (+60%) $ 18 $ 247 $ 1,646 $ 210 $ 18 $ 0 $ 30 $ 27 $ 45 $ - $ 173 $ 139 $ 35 $ 47 $ 23 $ 372 $ 289 $ 280 $ - $ - 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) $ 18 $ 10 $ - $ - $ 5 $ - $ - $ 4 $ - $ - $ - $ 8 $ - $ - $ - $ - $ - $ - $ - $ - 

Animal Intensive Industry Effluent Management ALL - HIGH (+60%) $ 18 $ 10 $ - $ - $ 5 $ - $ - $ 4 $ - $ - $ - $ 8 $ - $ - $ - $ - $ - $ - $ - $ - 

Dairy Effluent Management - LOW (+20%) $ - $ 10 $ - $ - $ 5 $ - $ - $ 4 $ - $ - $ - $ 8 $ - $ - $ - $ - $ - $ - $ - $ - 

Dairy Effluent Management - HIGH (+60%) $ - $ 10 $ - $ - $ 5 $ - $ - $ 4 $ - $ - $ - $ 8 $ - $ - $ - $ - $ - $ - $ - $ - 

Piggery Effluent Management - LOW (+20%) $ 18 $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - 

Piggery Effluent Management - HIGH (+60%) $ 18 $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - 

Table 12 - BMP N reduction net cost $/kg [WILSON INLET] 
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Sub-Catchment 

Upper Mitchell 

Kwornicup 

Ngogunillup 

Pardelup 

Research Station 
Creek 

Yamballup Creek 

Harewood 

Scotsdale Creek 

Quickup 

Upper Sleeman 

Ongerup (Spencer 
Rd) 

Ooranggatup Creek 

Denmark Foreshore 

Denmark Town 

Hay Estuarine 

Lower Little River 

Lower Sade/Nullaki 

Lower Sleeman 

Amuri Creek 

TOTAL - W
ILSON INLET 

Riparian Buffers - ALL LOW (+20%) $ 1,052 $ 141 $ 147 $ 196 $ 114 $ 50 $ 94 $ 49 $ 76 $ 38 $ 54 $ 74 $ - $ 12 $ 20 $ - $ 2 $ 11 $ 220 $ 6,858 

Riparian Buffers - All HIGH (+50-60%) $ 1,053 $ 142 $ 149 $ 197 $ 115 $ 51 $ 95 $ 50 $ 75 $ 38 $ 54 $ 74 $ - $ 12 $ 20 $ - $ 2 $ 11 $ 220 $ 6,923 

Riparian Buffers - Ist Order LOW (+20%) SELECTED STREAMS ONLY $ - $ 156 $ 143 $ - $ 126 $ 64 $ - $ 57 $ - $ 42 $ 59 $ - $ - $ 12 $ 20 $ - $ 2 $ 14 $ - $ 1,013 

Riparian Buffers - Ist Order LOW (+20%) $ 953 $ 156 $ 143 $ 209 $ 126 $ 64 $ 105 $ 57 $ 64 $ 42 $ 59 $ 76 $ - $ 12 $ 20 $ - $ 2 $ 14 $ 266 $ 7,451 

Riparian Buffers - 2nd Order LOW (+20%) $ 1,265 $ 118 $ 270 $ 179 $ 102 $ 55 $ 94 $ 55 $ 95 $ 32 $ 51 $ 63 $ - $ - $ 22 $ - $ - $ 12 $ 12 $ 6,988 

Riparian Buffers - 3rd Order LOW (+20%) $ 1,037 $ 87 $ 102 $ 176 $ 88 $ 30 $ 70 $ 31 $ 100 $ 34 $ 40 $ 78 $ - $ 13 $ 17 $ - $ - $ 9 $ 217 $ 5,535 

Riparian Buffers - Ist Order HIGH (+60%) $ 953 $ 156 $ 143 $ 209 $ 126 $ 64 $ 105 $ 57 $ 64 $ 42 $ 59 $ 76 $ - $ 12 $ 20 $ - $ 2 $ 14 $ 266 $ 7,451 

Riparian Buffers - 2nd Order HIGH (+60%) $ 1,265 $ 118 $ 270 $ 179 $ 102 $ 55 $ 94 $ 55 $ 95 $ 32 $ 51 $ 63 $ - $ - $ 22 $ - $ - $ 12 $ 165 $ 7,142 

Riparian Buffers - 3rd Order HIGH (+60%) $ 1,037 $ 87 $ 102 $ 176 $ 88 $ 30 $ 70 $ 31 $ 100 $ 34 $ 40 $ 78 $ - $ 13 $ 17 $ - $ - $ 9 $ 217 $ 5,535 

Perennial Pastures - HIGH (30/40/50%) -$ 160 -$ 104 -$ 97 -$ 102 -$ 62 -$ 31 -$ 77 -$ 60 -$ 36 -$ 51 -$ 28 -$ 31 -$ 29 -$ 23 -$ 28 -$ 30 -$ 33 -$ 25 -$ 99 -$ 2,283 

Perennial Pastures - LOW (+20%) -$ 160 -$ 104 -$ 97 -$ 102 -$ 62 -$ 31 -$ 77 -$ 60 -$ 36 -$ 51 -$ 28 -$ 31 -$ 29 -$ 23 -$ 28 -$ 30 -$ 33 -$ 25 -$ 99 -$ 2,297 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) -$ 572 -$ 1,143 -$ 1,092 -$ 1,131 -$ 701 -$ 339 -$ 230 -$ 202 -$ 148 -$ 191 -$ 308 -$ 333 -$ 115 -$ 92 -$ 112 -$ 112 -$ 68 -$ 84 -$ 1,101 -$ 16,203 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) -$ 572 -$ 1,143 -$ 1,092 -$ 1,131 -$ 701 -$ 339 -$ 230 -$ 202 -$ 148 -$ 191 -$ 308 -$ 333 -$ 115 -$ 92 -$ 112 -$ 112 -$ 68 -$ 84 -$ 1,101 -$ 16,203 

Minimum Tillage - to MAX (+15%) $ - -$ 112 $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - -$ 10 $ - $ - -$ 141 

Stock Control/Water Management ALL - LOW (+20%) $ 25,735 $ 26 $ 35 $ 46 $ 26 $ 16 $ 35 $ 15 $ 29 $ 9 $ 11 $ 24 $ - $ 2 $ 6 $ - $ 0 $ 5 $ 88 $ 28,203 

Stock Control/Water Management ALL - HIGH (+60%) $ 25,735 $ 26 $ 35 $ 46 $ 26 $ 16 $ 35 $ 15 $ 29 $ 9 $ 11 $ 24 $ - $ 2 $ 6 $ - $ 0 $ 5 $ 88 $ 28,203 

Stock Control/Water Management Ist Order - LOW (+20%) $ 14,781 $ 32 $ 27 $ 36 $ 20 $ 9 $ 25 $ 11 $ 17 $ 7 $ 10 $ 18 $ - $ 3 $ 4 $ - $ 1 $ 1 $ 73 $ 16,544 

Stock Control/Water Management Ist Order - HIGH (+60%) $ 14,781 $ 32 $ 27 $ 36 $ 20 $ 9 $ 25 $ 11 $ 17 $ 7 $ 10 $ 18 $ - $ 3 $ 4 $ - $ 1 $ 1 $ 73 $ 16,544 

Stock Control/Water Management 2nd Order - LOW (+20%) $ 31,305 $ 18 $ 25 $ 48 $ 16 $ 12 $ 16 $ 11 $ 32 $ 7 $ 10 $ 14 $ - $ - $ 4 $ - $ - $ 2 $ 122 $ 32,855 

Stock Control/Water Management 2nd Order - HIGH (+60%) $ 31,305 $ 18 $ 25 $ 48 $ 16 $ 12 $ 16 $ 11 $ 32 $ 7 $ 10 $ 14 $ - $ - $ 4 $ - $ - $ 2 $ 122 $ 32,855 

Stock Control/Water Management 3rd Order - LOW (+20%) $ 31,118 $ 27 $ 52 $ 54 $ 42 $ 28 $ 64 $ 24 $ 39 $ 14 $ 14 $ 41 $ - $ 4 $ 10 $ - $ - $ 11 $ 69 $ 35,210 

Stock Control/Water Management 3rd Order - HIGH (+60%) $ 31,118 $ 27 $ 52 $ 54 $ 42 $ 28 $ 64 $ 24 $ 39 $ 14 $ 14 $ 41 $ - $ 4 $ 10 $ - $ - $ 11 $ 69 $ 35,210 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) $ - $ - $ - $ - $ - $ - $ - $ - $ - $ 6 $ - $ - $ - $ - $ 3 $ - $ - $ 3 $ 22 $ 79 

Animal Intensive Industry Effluent Management ALL - HIGH (+60%) $ - $ - $ - $ - $ - $ - $ - $ - $ - $ 6 $ - $ - $ - $ - $ 3 $ - $ - $ 3 $ 22 $ 79 

Dairy Effluent Management - LOW (+20%) $ - $ - $ - $ - $ - $ - $ - $ - $ - $ 6 $ - $ - $ - $ - $ 3 $ - $ - $ 3 $ 22 $ 61 

Dairy Effluent Management - HIGH (+60%) $ - $ - $ - $ - $ - $ - $ - $ - $ - $ 6 $ - $ - $ - $ - $ 3 $ - $ - $ 3 $ 22 $ 61 

Piggery Effluent Management - LOW (+20%) $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ 18 

Piggery Effluent Management - HIGH (+60%) $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ 18 

Table 12 (Continued) - BMP N reduction net cost $/kg [WILSON INLET] 
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Cuppup Creek 

Blue Lake 

Clear Hills 

Middle Denmark 

Blue Gums 

Chorkerup 

East Hay 

Hay at Mitchell 

Lake Barnes 

Lower Mitchell 

Mid Springs 

Possum Trapper 

Sheepwash 

Springs 

W
aterman 

Cleerillup Creek 

Makoyup Creek 

Merdeperup Creek 

Lake Sade 

Upper Little River 

Riparian Buffers - ALL LOW (+20%) 10.4 0.8 0.2 0.8 5.2 1.5 3.6 7.6 3.3 0.3 3.4 0.4 4.2 5.5 4.6 0.3 0.2 0.4 - - 

Riparian Buffers - All HIGH (+50-60%) 30.2 2.5 0.7 2.3 14.8 4.4 9.9 22.1 9.5 0.7 10.1 1.1 11.9 16.0 13.4 0.8 0.5 1.1 - - 

Riparian Buffers - Ist Order LOW (+20%) SELECTED STREAMS ONLY 6.2 - - - 3.4 1.2 1.8 - 1.9 - - - 2.5 - 2.2 - - - - - 

Riparian Buffers - Ist Order LOW (+20%) 6.2 0.5 0.1 0.5 3.4 1.2 1.8 4.9 1.9 0.1 2.3 0.2 2.5 3.2 2.2 0.2 0.1 0.3 - - 

Riparian Buffers - 2nd Order LOW (+20%) 2.0 0.2 0.0 0.1 0.1 0.3 0.2 1.4 0.4 0.0 0.7 0.1 0.3 1.3 1.4 0.0 0.0 0.0 - - 

Riparian Buffers - 3rd Order LOW (+20%) 2.2 0.1 0.1 0.3 1.7 0.0 1.6 1.2 1.0 0.1 0.5 0.1 1.4 1.0 1.0 0.1 0.1 0.1 - - 

Riparian Buffers - Ist Order HIGH (+60%) 18.6 1.6 0.4 1.4 10.1 3.5 5.4 14.6 5.7 0.4 6.9 0.7 7.6 9.5 6.7 0.5 0.3 0.8 - - 

Riparian Buffers - 2nd Order HIGH (+60%) 6.1 0.5 0.1 0.3 0.3 0.9 0.5 4.3 1.3 0.1 2.1 0.2 0.8 3.9 4.2 0.1 0.1 0.1 - - 

Riparian Buffers - 3rd Order HIGH (+60%) 5.5 0.3 0.2 0.6 4.4 0.0 4.1 3.1 2.4 0.2 1.1 0.3 3.5 2.6 2.5 0.2 0.1 0.3 - - 

Perennial Pastures - HIGH (30/40/50%) 93.9 2.0 0.8 7.1 46.5 19.6 40.7 56.7 39.1 - 7.9 2.8 40.0 50.1 65.5 3.5 2.7 3.9 3.9 20.4 

Perennial Pastures - LOW (+20%) 37.6 0.7 0.3 2.8 18.6 7.9 15.5 22.7 13.0 - 3.0 1.1 14.8 16.9 21.8 1.2 0.9 1.3 1.6 8.1 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) 31.6 0.5 0.2 2.3 10.4 4.4 8.3 12.9 7.1 - 7.5 0.8 8.6 10.2 12.4 0.7 0.5 0.9 6.5 6.6 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) 78.9 1.4 0.6 5.7 26.1 10.9 20.7 32.3 17.7 - 18.7 2.1 21.4 25.5 31.0 1.8 1.3 2.3 16.1 16.5 

Minimum Tillage - to MAX (+15%) 0.0 - - - - - - - - - - - - - - - - - - - 

Stock Control/Water Management ALL - LOW (+20%) 18.8 0.3 0.1 1.4 9.3 3.9 7.7 11.3 6.5 - 1.5 0.5 7.4 8.5 10.9 0.6 0.4 0.7 0.8 4.1 

Stock Control/Water Management ALL - HIGH (+60%) 56.3 1.0 0.4 4.3 27.9 11.8 23.2 34.0 19.5 - 4.5 1.6 22.1 25.4 32.8 1.8 1.3 2.0 2.4 12.2 

Stock Control/Water Management Ist Order - LOW (+20%) 6.3 0.1 0.0 0.5 3.1 1.3 2.6 3.8 2.2 - 0.5 0.2 2.5 2.8 3.6 0.2 0.1 0.2 0.3 1.4 

Stock Control/Water Management Ist Order - HIGH (+60%) 18.8 0.3 0.1 1.4 9.3 3.9 7.7 11.3 6.5 - 1.5 0.5 7.4 8.5 10.9 0.6 0.4 0.7 0.8 4.1 

Stock Control/Water Management 2nd Order - LOW (+20%) 6.3 0.1 0.0 0.5 3.1 1.3 2.6 3.8 2.2 - 0.5 0.2 2.5 2.8 3.6 0.2 0.1 0.2 0.3 1.4 

Stock Control/Water Management 2nd Order - HIGH (+60%) 18.8 0.3 0.1 1.4 9.3 3.9 7.7 11.3 6.5 - 1.5 0.5 7.4 8.5 10.9 0.6 0.4 0.7 0.8 4.1 

Stock Control/Water Management 3rd Order - LOW (+20%) 6.3 0.1 0.0 0.5 3.1 1.3 2.6 3.8 2.2 - 0.5 0.2 2.5 2.8 3.6 0.2 0.1 0.2 0.3 1.4 

Stock Control/Water Management 3rd Order - HIGH (+60%) 18.8 0.3 0.1 1.4 9.3 3.9 7.7 11.3 6.5 - 1.5 0.5 7.4 8.5 10.9 0.6 0.4 0.7 0.8 4.1 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) 31.2 18.2 - - 37.8 - - 51.1 - - - 0.5 - - - - - - - - 

Animal Intensive Industry Effluent Management ALL - HIGH (+60%) 93.6 54.7 - - 113.4 - - 153.4 - - - 1.4 - - - - - - - - 

Dairy Effluent Management - LOW (+20%) - 18.2 - - 37.8 - - 51.1 - - - 0.5 - - - - - - - - 

Dairy Effluent Management - HIGH (+60%) - 54.7 - - 113.4 - - 153.4 - - - 1.4 - - - - - - - - 

Piggery Effluent Management - LOW (+20%) 31.2 - - - - - - - - - - - - - - - - - - - 

Piggery Effluent Management - HIGH (+60%) 93.6 - - - - - - - - - - - - - - - - - - - 

Table 13 ± BMP P reduction [WILSON SUB-CATCHMENTS] 
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Upper Mitchell 

Kwornicup 

Ngogunillup 

Pardelup 

Research Station Creek 

Yamballup Creek 

Harewood 

Scotsdale Creek 

Quickup 

Upper Sleeman 

Ongerup (Spencer Rd) 

Ooranggatup Creek 

Denmark Foreshore 

Denmark Town 

Hay Estuarine 

Lower Little River 

Lower Sade/Nullaki 

Lower Sleeman 

Amuri Creek 

TOTAL - W
ILSON INLET 

Riparian Buffers - ALL LOW (+20%) 0.1 1.8 0.8 0.5 2.1 3.5 2.1 5.2 1.8 8.8 4.7 3.2 - 3.0 14.0 - 1.7 3.9 0.6 110.7 

Riparian Buffers - All HIGH (+50-60%) 0.4 5.3 2.4 1.6 6.0 9.7 6.0 14.9 5.4 25.6 13.9 9.3 - 8.8 40.5 - 5.2 10.7 1.9 319.6 

Riparian Buffers - Ist Order LOW (+20%) SELECTED STREAMS ONLY - 1.3 0.6 - 1.3 1.3 - 2.9 - 5.4 3.0 - - 2.6 8.6 - 1.7 1.1 - 49.1 

Riparian Buffers - Ist Order LOW (+20%) 0.1 1.3 0.6 0.3 1.3 1.3 1.3 2.9 1.2 5.4 3.0 2.1 - 2.6 8.6 - 1.7 1.1 0.3 66.8 

Riparian Buffers - 2nd Order LOW (+20%) 0.0 0.3 0.1 0.2 0.4 0.7 0.3 0.9 0.4 2.0 1.1 0.6 - - 2.4 - - 0.8 0.8 19.6 

Riparian Buffers - 3rd Order LOW (+20%) 0.0 0.2 0.2 0.1 0.4 1.4 0.6 1.4 0.2 1.4 0.7 0.5 - 0.4 2.9 - - 2.0 0.0 24.8 

Riparian Buffers - Ist Order HIGH (+60%) 0.2 3.8 1.8 1.0 3.9 4.0 3.8 8.8 3.6 16.2 8.9 6.4 - 7.8 25.9 - 5.2 3.3 0.9 200.3 

Riparian Buffers - 2nd Order HIGH (+60%) 0.1 0.9 0.2 0.5 1.1 2.2 0.8 2.6 1.3 6.0 3.2 1.8 - - 7.3 - - 2.5 0.9 57.2 

Riparian Buffers - 3rd Order HIGH (+60%) 0.0 0.6 0.5 0.1 1.0 3.4 1.4 3.5 0.5 3.4 1.7 1.2 - 1.0 7.3 - - 5.0 0.1 62.1 

Perennial Pastures - HIGH (30/40/50%) 0.0 26.6 12.8 8.0 33.2 48.1 15.0 49.1 15.3 104.1 74.4 38.5 5.9 36.5 139.3 24.1 16.0 46.9 4.9 1,205 

Perennial Pastures - LOW (+20%) 0.0 8.9 4.3 2.7 11.1 16.0 6.0 19.6 6.1 41.7 24.8 12.8 2.3 14.6 55.7 9.7 6.4 18.7 1.6 452.7 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) 0.0 4.8 2.4 1.7 6.8 10.2 7.9 19.7 3.6 23.5 14.0 9.7 1.8 8.5 31.4 7.3 13.5 11.9 1.0 312.0 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) 0.0 11.9 6.1 4.3 17.0 25.4 19.6 49.3 9.0 58.7 35.0 24.2 4.4 21.2 78.5 18.1 33.7 29.7 2.6 780.0 

Minimum Tillage - to MAX (+15%) - 0.0 - - - - - - - - - - - - - - 0.1 - - 0.2 

Stock Control/Water Management ALL - LOW (+20%) 0.0 4.4 2.1 1.3 5.5 8.0 3.0 9.8 3.1 20.8 12.4 6.4 1.2 7.3 27.9 4.8 3.2 9.4 0.8 226.3 

Stock Control/Water Management ALL - HIGH (+60%) 0.0 13.3 6.4 4.0 16.6 24.0 9.0 29.5 9.2 62.5 37.2 19.2 3.5 21.9 83.6 14.5 9.6 28.1 2.4 679.0 

Stock Control/Water Management Ist Order - LOW (+20%) 0.0 1.5 0.7 0.4 1.8 2.7 1.0 3.3 1.0 6.9 4.1 2.1 0.4 2.4 9.3 1.6 1.1 3.1 0.3 75.4 

Stock Control/Water Management Ist Order - HIGH (+60%) 0.0 4.4 2.1 1.3 5.5 8.0 3.0 9.8 3.1 20.8 12.4 6.4 1.2 7.3 27.9 4.8 3.2 9.4 0.8 226.3 

Stock Control/Water Management 2nd Order - LOW (+20%) 0.0 1.5 0.7 0.4 1.8 2.7 1.0 3.3 1.0 6.9 4.1 2.1 0.4 2.4 9.3 1.6 1.1 3.1 0.3 75.4 

Stock Control/Water Management 2nd Order - HIGH (+60%) 0.0 4.4 2.1 1.3 5.5 8.0 3.0 9.8 3.1 20.8 12.4 6.4 1.2 7.3 27.9 4.8 3.2 9.4 0.8 226.3 

Stock Control/Water Management 3rd Order - LOW (+20%) 0.0 1.5 0.7 0.4 1.8 2.7 1.0 3.3 1.0 6.9 4.1 2.1 0.4 2.4 9.3 1.6 1.1 3.1 0.3 75.4 

Stock Control/Water Management 3rd Order - HIGH (+60%) 0.0 4.4 2.1 1.3 5.5 8.0 3.0 9.8 3.1 20.8 12.4 6.4 1.2 7.3 27.9 4.8 3.2 9.4 0.8 226.3 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) - - - - - - - - - 17.1 - - - - 70.1 - - 8.9 0.2 235.1 

Animal Intensive Industry Effluent Management ALL - HIGH (+60%) - - - - - - - - - 51.2 - - - - 210.4 - - 26.6 0.5 705.2 

Dairy Effluent Management - LOW (+20%) - - - - - - - - - 17.1 - - - - 70.1 - - 8.9 0.2 203.9 

Dairy Effluent Management - HIGH (+60%) - - - - - - - - - 51.2 - - - - 210.4 - - 26.6 0.5 611.6 

Piggery Effluent Management - LOW (+20%) - - - - - - - - - - - - - - - - - - - 31.2 

Piggery Effluent Management - HIGH (+60%) - - - - - - - - - - - - - - - - - - - 93.6 

Table 13 (Continued) - BMP P reduction [WILSON SUB-CATCHMENTS] 
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Cuppup Creek 

Blue Lake 

Clear Hills 

Middle Denmark 

Blue Gums 

Chorkerup 

East Hay 

Hay at Mitchell 

Lake Barnes 

Lower Mitchell 

Mid Springs 

Possum Trapper 

Sheepwash 

Springs 

W
aterman 

Cleerillup Creek 

Makoyup Creek 

Merdeperup Creek 

Lake Sade 

Upper Little River 

Riparian Buffers - ALL LOW (+20%) 507.1 30.0 13.4 44.5 197.8 62.6 154.8 280.1 144.6 12.2 149.3 22.9 203.3 264.2 212.8 15.6 8.7 24.3 - - 

Riparian Buffers - All HIGH (+50-60%) 1,452.6 87.6 38.1 126.2 562.3 187.8 428.9 816.2 411.8 34.9 437.9 65.6 574.5 766.8 616.8 44.6 24.6 69.9 - - 

Riparian Buffers - Ist Order LOW (+20%) SELECTED STREAMS ONLY 277.1 - - - 130.7 48.9 77.0 - 81.4 - - - 119.8 - 103.8 - - - - - 

Riparian Buffers - Ist Order LOW (+20%) 277.1 18.7 6.8 24.6 130.7 48.9 77.0 176.2 81.4 7.1 99.5 12.5 119.8 149.6 103.8 9.3 4.7 15.8 - - 

Riparian Buffers - 2nd Order LOW (+20%) 92.7 6.5 2.3 5.1 4.8 13.6 6.7 55.8 19.3 1.8 29.9 4.1 12.8 63.2 65.5 2.1 1.2 2.5 - - 

Riparian Buffers - 3rd Order LOW (+20%) 137.2 4.8 4.3 14.9 62.4 0.1 71.2 48.1 43.8 3.3 19.8 6.4 70.7 51.4 43.6 4.2 2.8 6.0 - - 

Riparian Buffers - Ist Order HIGH (+60%) 831.2 56.0 20.5 73.8 392.0 146.8 230.9 528.7 244.3 21.3 298.6 37.4 359.5 448.9 311.4 27.8 14.1 47.3 - - 

Riparian Buffers - 2nd Order HIGH (+60%) 278.2 19.5 6.8 15.2 14.4 40.9 20.1 167.3 58.0 5.4 89.7 12.2 38.3 189.5 196.4 6.4 3.5 7.6 - - 

Riparian Buffers - 3rd Order HIGH (+60%) 343.1 12.1 10.8 37.2 155.9 0.2 177.9 120.1 109.5 8.2 49.6 16.0 176.7 128.4 108.9 10.4 7.1 15.1 - - 

Perennial Pastures - HIGH (30/40/50%) 702.1 18.3 6.1 52.4 261.7 100.0 209.3 302.5 205.3 - 41.1 25.8 228.0 274.0 362.1 23.2 15.8 30.7 26.5 115.7 

Perennial Pastures - LOW (+20%) 280.9 6.3 2.1 21.0 104.7 40.0 79.7 121.0 68.4 - 15.5 9.5 84.6 92.4 120.7 7.7 5.3 10.2 10.6 46.3 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) 83.7 1.9 0.7 6.0 21.3 7.5 14.6 24.1 12.9 - 12.7 2.8 17.9 19.7 24.5 1.8 1.1 2.8 11.7 12.9 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) 209.2 4.7 1.7 15.1 53.2 18.7 36.5 60.2 32.4 - 31.7 7.0 44.7 49.2 61.3 4.6 2.9 7.0 29.1 32.2 

Minimum Tillage - to MAX (+15%) 0.2 - - - - - - - - - - - - - - - - - - - 

Stock Control/Water Management ALL - LOW (+20%) 140.4 3.1 1.1 10.5 52.3 20.0 39.9 60.5 34.2 - 7.8 4.8 42.3 46.2 60.3 3.9 2.6 5.1 5.3 23.1 

Stock Control/Water Management ALL - HIGH (+60%) 421.3 9.4 3.2 31.5 157.0 60.0 119.6 181.5 102.7 - 23.3 14.3 126.9 138.6 181.0 11.6 7.9 15.4 15.9 69.4 

Stock Control/Water Management Ist Order - LOW (+20%) 46.8 1.0 0.4 3.5 17.4 6.7 13.3 20.2 11.4 - 2.6 1.6 14.1 15.4 20.1 1.3 0.9 1.7 1.8 7.7 

Stock Control/Water Management Ist Order - HIGH (+60%) 140.4 3.1 1.1 10.5 52.3 20.0 39.9 60.5 34.2 - 7.8 4.8 42.3 46.2 60.3 3.9 2.6 5.1 5.3 23.1 

Stock Control/Water Management 2nd Order - LOW (+20%) 46.8 1.0 0.4 3.5 17.4 6.7 13.3 20.2 11.4 - 2.6 1.6 14.1 15.4 20.1 1.3 0.9 1.7 1.8 7.7 

Stock Control/Water Management 2nd Order - HIGH (+60%) 140.4 3.1 1.1 10.5 52.3 20.0 39.9 60.5 34.2 - 7.8 4.8 42.3 46.2 60.3 3.9 2.6 5.1 5.3 23.1 

Stock Control/Water Management 3rd Order - LOW (+20%) 46.8 1.0 0.4 3.5 17.4 6.7 13.3 20.2 11.4 - 2.6 1.6 14.1 15.4 20.1 1.3 0.9 1.7 1.8 7.7 

Stock Control/Water Management 3rd Order - HIGH (+60%) 140.4 3.1 1.1 10.5 52.3 20.0 39.9 60.5 34.2 - 7.8 4.8 42.3 46.2 60.3 3.9 2.6 5.1 5.3 23.1 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) 26.0 18.2 - - 37.8 - - 51.1 - - - 0.5 - - - - - - - - 

Animal Intensive Industry Effluent Management ALL - HIGH (+60%) 78.0 54.7 - - 113.4 - - 153.4 - - - 1.4 - - - - - - - - 

Dairy Effluent Management - LOW (+20%) - 18.2 - - 37.8 - - 51.1 - - - 0.5 - - - - - - - - 

Dairy Effluent Management - HIGH (+60%) - 54.7 - - 113.4 - - 153.4 - - - 1.4 - - - - - - - - 

Piggery Effluent Management - LOW (+20%) 26.0 - - - - - - - - - - - - - - - - - - - 

Piggery Effluent Management - HIGH (+60%) 78.0 - - - - - - - - - - - - - - - - - - - 

Table 14 ± BMP N reduction [WILSON SUB-CATCHMENTS] 
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Upper Mitchell 

Kwornicup 

Ngogunillup 

Pardelup 

Research Station Creek 

Yamballup Creek 

Harewood 

Scotsdale Creek 

Quickup 

Upper Sleeman 

Ongerup (Spencer Rd) 

Ooranggatup Creek 

Denmark Foreshore 

Denmark Town 

Hay Estuarine 

Lower Little River 

Lower Sade/Nullaki 

Lower Sleeman 

Amuri Creek 

TOTAL - W
ILSON INLET 

Riparian Buffers - ALL LOW (+20%) 7.2 81.4 41.5 31.0 106.3 166.2 102.9 257.8 79.8 367.4 208.8 156.8 - 122.3 552.0 - 71.5 162.0 34.6 4,897.6 

Riparian Buffers - All HIGH (+50-60%) 21.2 239.1 120.0 91.0 307.6 468.9 294.6 738.5 234.7 1,071.0 609.9 457.3 - 358.7 1,595.0 - 214.4 444.3 102.7 14,116.0 

Riparian Buffers - Ist Order LOW (+20%) SELECTED STREAMS ONLY - 57.8 28.2 - 64.8 70.2 - 142.9 - 223.7 128.4 - - 105.9 329.3 - 71.5 45.3 - 2,106.5 

Riparian Buffers - Ist Order LOW (+20%) 4.2 57.8 28.2 18.3 64.8 70.2 61.1 142.9 51.3 223.7 128.4 102.4 - 105.9 329.3 - 71.5 45.3 17.7 2,886.3 

Riparian Buffers - 2nd Order LOW (+20%) 2.0 13.2 4.2 8.7 18.7 36.7 13.6 45.2 19.4 81.5 47.6 28.0 - - 100.9 - - 33.4 33.4 876.4 

Riparian Buffers - 3rd Order LOW (+20%) 1.0 10.4 9.1 3.9 22.9 59.3 28.2 69.7 9.1 62.2 32.8 26.4 - 16.5 121.8 - - 83.3 2.5 1,153.9 

Riparian Buffers - Ist Order HIGH (+60%) 12.6 173.4 84.6 55.0 194.3 210.6 183.4 428.7 153.8 671.0 385.2 307.1 - 317.6 987.9 - 214.4 135.8 53.1 8,658.8 

Riparian Buffers - 2nd Order HIGH (+60%) 6.1 39.6 12.6 26.2 56.1 110.0 40.8 135.5 58.2 244.6 142.8 84.0 - - 302.7 - - 100.2 43.3 2,572.3 

Riparian Buffers - 3rd Order HIGH (+60%) 2.4 26.1 22.7 9.8 57.2 148.3 70.4 174.4 22.8 155.4 81.9 66.1 - 41.1 304.5 - - 208.3 6.2 2,884.9 

Perennial Pastures - HIGH (30/40/50%) 0.1 145.1 77.0 55.7 210.3 275.2 110.5 323.3 83.3 554.8 400.4 220.4 32.9 186.8 772.9 137.0 101.2 249.5 33.6 6,970.7 

Perennial Pastures - LOW (+20%) 0.0 48.4 25.7 18.6 70.1 91.7 44.2 129.3 33.3 221.9 133.5 73.5 13.2 74.7 309.2 54.8 40.5 99.8 11.2 2,620.4 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) 0.0 9.3 5.5 4.6 16.3 20.8 17.8 43.2 6.9 43.7 26.4 19.3 3.4 14.7 62.5 14.3 25.3 21.8 2.8 639.2 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) 0.0 23.3 13.8 11.4 40.7 52.0 44.6 108.1 17.2 109.1 66.1 48.2 8.6 36.8 156.2 35.6 63.3 54.6 6.9 1,598.0 

Minimum Tillage - to MAX (+15%) - 0.1 - - - - - - - - - - - - - - 0.7 - - 1.0 

Stock Control/Water Management ALL - LOW (+20%) 0.0 24.2 12.8 9.3 35.0 45.9 22.1 64.7 16.7 111.0 66.7 36.7 6.6 37.4 154.6 27.4 20.2 49.9 5.6 1,310.2 

Stock Control/Water Management ALL - HIGH (+60%) 0.1 72.5 38.5 27.8 105.1 137.6 66.3 194.0 50.0 332.9 200.2 110.2 19.7 112.1 463.7 82.2 60.7 149.7 16.8 3,930.6 

Stock Control/Water Management Ist Order - LOW (+20%) 0.0 8.1 4.3 3.1 11.7 15.3 7.4 21.6 5.6 37.0 22.2 12.2 2.2 12.5 51.5 9.1 6.7 16.6 1.9 436.7 

Stock Control/Water Management Ist Order - HIGH (+60%) 0.0 24.2 12.8 9.3 35.0 45.9 22.1 64.7 16.7 111.0 66.7 36.7 6.6 37.4 154.6 27.4 20.2 49.9 5.6 1,310.2 

Stock Control/Water Management 2nd Order - LOW (+20%) 0.0 8.1 4.3 3.1 11.7 15.3 7.4 21.6 5.6 37.0 22.2 12.2 2.2 12.5 51.5 9.1 6.7 16.6 1.9 436.7 

Stock Control/Water Management 2nd Order - HIGH (+60%) 0.0 24.2 12.8 9.3 35.0 45.9 22.1 64.7 16.7 111.0 66.7 36.7 6.6 37.4 154.6 27.4 20.2 49.9 5.6 1,310.2 

Stock Control/Water Management 3rd Order - LOW (+20%) 0.0 8.1 4.3 3.1 11.7 15.3 7.4 21.6 5.6 37.0 22.2 12.2 2.2 12.5 51.5 9.1 6.7 16.6 1.9 436.7 

Stock Control/Water Management 3rd Order - HIGH (+60%) 0.0 24.2 12.8 9.3 35.0 45.9 22.1 64.7 16.7 111.0 66.7 36.7 6.6 37.4 154.6 27.4 20.2 49.9 5.6 1,310.2 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) - - - - - - - - - 17.1 - - - - 70.1 - - 8.9 0.2 229.9 

Animal Intensive Industry Effluent Management ALL - HIGH (+60%) - - - - - - - - - 51.2 - - - - 210.4 - - 26.6 0.5 689.6 

Dairy Effluent Management - LOW (+20%) - - - - - - - - - 17.1 - - - - 70.1 - - 8.9 0.2 203.9 

Dairy Effluent Management - HIGH (+60%) - - - - - - - - - 51.2 - - - - 210.4 - - 26.6 0.5 611.6 

Piggery Effluent Management - LOW (+20%) - - - - - - - - - - - - - - - - - - - 26.0 

Piggery Effluent Management - HIGH (+60%) - - - - - - - - - - - - - - - - - - - 78.0 

Table 14 (Continued) - BMP N reduction [WILSON SUB-CATCHMENTS] 
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Cuppup Creek 

Blue Lake 

Clear Hills 

Middle Denmark 

Blue Gums 

Chorkerup 

East Hay 

Hay at Mitchell 

Lake Barnes 

Lower Mitchell 

Mid Springs 

Possum Trapper 

Sheepwash 

Springs 

W
aterman 

Cleerillup Creek 

Makoyup Creek 

Merdeperup Creek 

Lake Sade 

Upper Little River 

Riparian Buffers - ALL LOW (+20%) $1,303 $11,008 $49,191 $15,662 $841 $2,307 $1,260 $1,736 $2,633 $32,909 $3,432 $11,635 $1,448 $3,896 $3,163 $35,989 $24,528 $29,286 $- $- 

Riparian Buffers - All HIGH (+50-60%) $1,291 $11,100 $50,303 $15,860 $847 $2,306 $1,278 $1,734 $2,654 $33,204 $3,417 $11,748 $1,448 $3,927 $3,211 $36,448 $24,841 $29,715 $- $- 

Riparian Buffers - Ist Order LOW (+20%) SELECTED STREAMS ONLY $1,251 $- $- $- $828 $2,298 $1,466 $- $2,872 $- $- $- $1,446 $- $3,743 $- $- $- $- $- 

Riparian Buffers - Ist Order LOW (+20%) $1,251 $12,317 $61,028 $17,660 $828 $2,298 $1,466 $1,640 $2,872 $34,984 $3,136 $12,609 $1,446 $4,159 $3,743 $41,002 $27,673 $32,409 $- $- 

Riparian Buffers - 2nd Order LOW (+20%) $1,121 $9,676 $51,395 $15,517 $3,142 $2,329 $1,225 $2,013 $2,493 $36,396 $3,998 $12,160 $1,450 $4,018 $3,158 $33,324 $24,791 $33,998 $- $- 

Riparian Buffers - 3rd Order LOW (+20%) $1,618 $7,726 $30,303 $12,123 $731 $7,123 $1,038 $1,788 $2,227 $27,196 $4,078 $9,115 $1,452 $2,922 $1,887 $25,971 $18,907 $19,639 $- $- 

Riparian Buffers - Ist Order HIGH (+60%) $1,251 $12,317 $61,028 $17,660 $828 $2,298 $1,466 $1,640 $2,872 $34,984 $3,136 $12,609 $1,446 $4,159 $3,743 $41,002 $27,673 $32,409 $- $- 

Riparian Buffers - 2nd Order HIGH (+60%) $1,121 $9,676 $51,395 $15,517 $3,142 $2,329 $1,225 $2,013 $2,493 $36,396 $3,998 $12,160 $1,450 $4,018 $3,158 $33,324 $24,791 $33,998 $- $- 

Riparian Buffers - 3rd Order HIGH (+60%) $1,618 $7,726 $30,303 $12,123 $731 $7,123 $1,038 $1,788 $2,227 $27,196 $4,078 $9,115 $1,452 $2,922 $1,887 $25,971 $18,907 $19,639 $- $- 

Perennial Pastures - HIGH (30/40/50%) -$340 -$643 -$814 -$703 -$285 -$326 -$234 -$183 -$221 $- -$244 -$775 -$225 -$223 -$211 -$699 -$336 -$998 -$303 -$242 

Perennial Pastures - LOW (+20%) -$340 -$661 -$843 -$703 -$285 -$326 -$241 -$183 -$221 $- -$252 -$794 -$236 -$226 -$211 -$699 -$336 -$998 -$303 -$242 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) -$434 -$1,993 -$2,017 -$975 -$412 -$407 -$365 -$238 -$832 $- -$158 -$1,557 -$447 -$783 -$841 -$2,997 -$1,379 -$4,149 -$131 -$321 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) -$434 -$1,993 -$2,017 -$975 -$412 -$407 -$365 -$238 -$832 $- -$158 -$1,557 -$447 -$783 -$841 -$2,997 -$1,379 -$4,149 -$131 -$321 

Minimum Tillage - to MAX (+15%) -$205 $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- 

Stock Control/Water Management ALL - LOW (+20%) $69 $1,815 $7,450 $770 $45 $37 $64 $92 $120 $- $615 $716 $85 $189 $103 $1,380 $861 $1,278 $- $- 

Stock Control/Water Management ALL - HIGH (+60%) $69 $1,815 $7,450 $770 $45 $37 $64 $92 $120 $- $615 $716 $85 $189 $103 $1,380 $861 $1,278 $- $- 

Stock Control/Water Management Ist Order - LOW (+20%) $36 $1,680 $4,797 $487 $26 $59 $29 $61 $73 $- $421 $473 $43 $136 $67 $1,053 $523 $1,121 $- $- 

Stock Control/Water Management Ist Order - HIGH (+60%) $36 $1,680 $4,797 $487 $26 $59 $29 $61 $73 $- $421 $473 $43 $136 $67 $1,053 $523 $1,121 $- $- 

Stock Control/Water Management 2nd Order - LOW (+20%) $35 $1,470 $4,374 $277 $10 $52 $7 $73 $49 $- $524 $412 $15 $177 $115 $649 $365 $517 $- $- 

Stock Control/Water Management 2nd Order - HIGH (+60%) $35 $1,470 $4,374 $277 $10 $52 $7 $73 $49 $- $524 $412 $15 $177 $115 $649 $365 $517 $- $- 

Stock Control/Water Management 3rd Order - LOW (+20%) $137 $2,294 $13,178 $1,547 $99 $1 $157 $142 $239 $- $900 $1,263 $198 $255 $127 $2,438 $1,696 $2,197 $- $- 

Stock Control/Water Management 3rd Order - HIGH (+60%) $137 $2,294 $13,178 $1,547 $99 $1 $157 $142 $239 $- $900 $1,263 $198 $255 $127 $2,438 $1,696 $2,197 $- $- 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) $15 $10 $- $- $5 $- $- $4 $- $- $- $8 $- $- $- $- $- $- $- $- 

Animal Intensive Industry Effluent Management ALL - HIGH (+60%) $15 $10 $- $- $5 $- $- $4 $- $- $- $8 $- $- $- $- $- $- $- $- 

Dairy Effluent Management - LOW (+20%) $- $10 $- $- $5 $- $- $4 $- $- $- $8 $- $- $- $- $- $- $- $- 

Dairy Effluent Management - HIGH (+60%) $- $10 $- $- $5 $- $- $4 $- $- $- $8 $- $- $- $- $- $- $- $- 

Piggery Effluent Management - LOW (+20%) $15 $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- 

Piggery Effluent Management - HIGH (+60%) $15 $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- 

Table 15 ± BMP P reduction net cost $/kg [WILSON SUB-CATCHMENTS] 
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Upper Mitchell 

Kwornicup 

Ngogunillup 

Pardelup 

Research Station Creek 

Yamballup Creek 

Harewood 

Scotsdale Creek 

Quickup 

Upper Sleeman 

Ongerup (Spencer Rd) 

Ooranggatup Creek 

Denmark Foreshore 

Denmark Town 

Hay Estuarine 

Lower Little River 

Lower Sade/Nullaki 

Lower Sleeman 

Amuri Creek 

TOTAL - W
ILSON INLET 

Riparian Buffers - ALL LOW (+20%) $57,063 $6,334 $7,301 $11,088 $5,844 $2,402 $4,653 $2,453 $3,298 $1,609 $2,383 $3,647 $- $511 $788 $- $87 $452 $12,253 $354,389 

Riparian Buffers - All HIGH (+50-60%) $57,095 $6,392 $7,388 $11,075 $5,872 $2,479 $4,705 $2,495 $3,273 $1,611 $2,395 $3,626 $- $510 $790 $- $87 $460 $12,214 $357,798 

Riparian Buffers - Ist Order LOW (+20%) SELECTED STREAMS ONLY $- $7,082 $6,729 $- $6,317 $3,343 $- $2,760 $- $1,744 $2,535 $- $- $503 $777 $- $87 $591 $- $46,371 

Riparian Buffers - Ist Order LOW (+20%) $51,338 $7,082 $6,729 $11,418 $6,317 $3,343 $5,116 $2,760 $2,733 $1,744 $2,535 $3,651 $- $503 $777 $- $87 $591 $15,594 $384,838 

Riparian Buffers - 2nd Order LOW (+20%) $69,849 $5,204 $22,371 $10,095 $5,124 $2,707 $4,824 $2,857 $4,230 $1,290 $2,261 $2,979 $- $- $915 $- $- $471 $471 $377,855 

Riparian Buffers - 3rd Order LOW (+20%) $55,712 $3,766 $5,003 $11,826 $4,997 $1,313 $3,528 $1,555 $4,682 $1,543 $1,912 $4,489 $- $564 $712 $- $- $368 $16,758 $294,576 

Riparian Buffers - Ist Order HIGH (+60%) $51,338 $7,082 $6,729 $11,418 $6,317 $3,343 $5,116 $2,760 $2,733 $1,744 $2,535 $3,651 $- $503 $777 $- $87 $591 $15,594 $384,838 

Riparian Buffers - 2nd Order HIGH (+60%) $69,849 $5,204 $22,371 $10,095 $5,124 $2,707 $4,824 $2,857 $4,230 $1,290 $2,261 $2,979 $- $- $915 $- $- $471 $8,267 $385,651 

Riparian Buffers - 3rd Order HIGH (+60%) $55,712 $3,766 $5,003 $11,826 $4,997 $1,313 $3,528 $1,555 $4,682 $1,543 $1,912 $4,489 $- $564 $712 $- $- $368 $16,758 $294,576 

Perennial Pastures - HIGH (30/40/50%) -$1,022 -$570 -$585 -$705 -$396 -$179 -$568 -$395 -$198 -$272 -$151 -$176 -$165 -$118 -$158 -$168 -$208 -$131 -$681 -$14,848 

Perennial Pastures - LOW (+20%) -$1,022 -$570 -$585 -$705 -$396 -$179 -$568 -$395 -$198 -$272 -$151 -$176 -$165 -$118 -$158 -$168 -$208 -$131 -$681 -$14,945 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) -$1,219 -$2,233 -$2,472 -$3,031 -$1,675 -$694 -$523 -$443 -$282 -$355 -$582 -$662 -$222 -$159 -$224 -$220 -$129 -$154 -$2,916 -$38,631 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) -$1,219 -$2,233 -$2,472 -$3,031 -$1,675 -$694 -$523 -$443 -$282 -$355 -$582 -$662 -$222 -$159 -$224 -$220 -$129 -$154 -$2,916 -$38,631 

Minimum Tillage - to MAX (+15%) $- -$644 $- $- $- $- $- $- $- $- $- $- $- $- $- $- -$52 $- $- -$901 

Stock Control/Water Management ALL - LOW (+20%) $164,703 $141 $210 $318 $163 $94 $261 $101 $160 $49 $61 $139 $- $12 $32 $- $1 $25 $607 $182,769 

Stock Control/Water Management ALL - HIGH (+60%) $164,703 $141 $210 $318 $163 $94 $261 $101 $160 $49 $61 $139 $- $12 $32 $- $1 $25 $607 $182,769 

Stock Control/Water Management Ist Order - LOW (+20%) $94,601 $177 $164 $248 $128 $49 $186 $71 $93 $39 $53 $105 $- $16 $21 $- $4 $6 $502 $107,548 

Stock Control/Water Management Ist Order - HIGH (+60%) $94,601 $177 $164 $248 $128 $49 $186 $71 $93 $39 $53 $105 $- $16 $21 $- $4 $6 $502 $107,548 

Stock Control/Water Management 2nd Order - LOW (+20%) $200,351 $100 $153 $334 $99 $72 $121 $72 $172 $35 $56 $79 $- $- $23 $- $- $12 $840 $211,639 

Stock Control/Water Management 2nd Order - HIGH (+60%) $200,351 $100 $153 $334 $99 $72 $121 $72 $172 $35 $56 $79 $- $- $23 $- $- $12 $840 $211,639 

Stock Control/Water Management 3rd Order - LOW (+20%) $199,158 $147 $312 $372 $263 $163 $474 $159 $214 $74 $75 $233 $- $22 $54 $- $- $57 $478 $229,120 

Stock Control/Water Management 3rd Order - HIGH (+60%) $199,158 $147 $312 $372 $263 $163 $474 $159 $214 $74 $75 $233 $- $22 $54 $- $- $57 $478 $229,120 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) $- $- $- $- $- $- $- $- $- $6 $- $- $- $- $3 $- $- $3 $22 $76 

Animal Intensive Industry Effluent Management ALL - HIGH (+60%) $- $- $- $- $- $- $- $- $- $6 $- $- $- $- $3 $- $- $3 $22 $76 

Dairy Effluent Management - LOW (+20%) $- $- $- $- $- $- $- $- $- $6 $- $- $- $- $3 $- $- $3 $22 $61 

Dairy Effluent Management - HIGH (+60%) $- $- $- $- $- $- $- $- $- $6 $- $- $- $- $3 $- $- $3 $22 $61 

Piggery Effluent Management - LOW (+20%) $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $15 

Piggery Effluent Management - HIGH (+60%) $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $15 

Table 15 (Continued) - BMP P reduction net cost $/kg [WILSON SUB-CATCHMENTS] 
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Cuppup Creek 

Blue Lake 

Clear Hills 

Middle Denmark 

Blue Gums 

Chorkerup 

East Hay 

Hay at Mitchell 

Lake Barnes 

Lower Mitchell 

Mid Springs 

Possum Trapper 

Sheepwash 

Springs 

W
aterman 

Cleerillup Creek 

Makoyup Creek 

Merdeperup Creek 

Lake Sade 

Upper Little River 

Riparian Buffers - ALL LOW (+20%) $27 $312 $878 $279 $22 $54 $29 $47 $60 $688 $79 $198 $30 $81 $69 $675 $498 $478 $- $- 

Riparian Buffers - All HIGH (+50-60%) $27 $314 $896 $284 $22 $54 $29 $47 $61 $691 $79 $201 $30 $82 $70 $684 $505 $484 $- $- 

Riparian Buffers - Ist Order LOW (+20%) SELECTED STREAMS ONLY $28 $- $- $- $21 $55 $34 $- $67 $- $- $- $31 $- $81 $- $- $- $- $- 

Riparian Buffers - Ist Order LOW (+20%) $28 $350 $1,077 $325 $21 $55 $34 $45 $67 $691 $73 $230 $31 $88 $81 $775 $575 $536 $- $- 

Riparian Buffers - 2nd Order LOW (+20%) $25 $268 $892 $273 $66 $52 $28 $52 $57 $802 $92 $186 $31 $83 $67 $627 $493 $469 $- $- 

Riparian Buffers - 3rd Order LOW (+20%) $26 $222 $559 $205 $20 $82 $24 $46 $49 $621 $94 $144 $29 $58 $44 $479 $373 $330 $- $- 

Riparian Buffers - Ist Order HIGH (+60%) $28 $350 $1,077 $325 $21 $55 $34 $45 $67 $691 $73 $230 $31 $88 $81 $775 $575 $536 $- $- 

Riparian Buffers - 2nd Order HIGH (+60%) $25 $268 $892 $273 $66 $52 $28 $52 $57 $802 $92 $186 $31 $83 $67 $627 $493 $469 $- $- 

Riparian Buffers - 3rd Order HIGH (+60%) $26 $222 $559 $205 $20 $82 $24 $46 $49 $621 $94 $144 $29 $58 $44 $479 $373 $330 $- $- 

Perennial Pastures - HIGH (30/40/50%) -$46 -$69 -$101 -$95 -$51 -$64 -$45 -$34 -$42 $- -$47 -$85 -$40 -$41 -$38 -$107 -$57 -$127 -$45 -$43 

Perennial Pastures - LOW (+20%) -$46 -$71 -$105 -$95 -$51 -$64 -$47 -$34 -$42 $- -$49 -$88 -$41 -$41 -$38 -$107 -$57 -$127 -$45 -$43 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) -$164 -$579 -$730 -$367 -$202 -$237 -$208 -$128 -$456 $- -$93 -$462 -$214 -$407 -$426 -$1,199 -$638 -$1,383 -$73 -$165 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) -$164 -$579 -$730 -$367 -$202 -$237 -$208 -$128 -$456 $- -$93 -$462 -$214 -$407 -$426 -$1,199 -$638 -$1,383 -$73 -$165 

Minimum Tillage - to MAX (+15%) -$20 $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- 

Stock Control/Water Management ALL - LOW (+20%) $9 $195 $931 $105 $8 $7 $13 $17 $23 $- $118 $79 $15 $35 $19 $211 $147 $163 $- $- 

Stock Control/Water Management ALL - HIGH (+60%) $9 $195 $931 $105 $8 $7 $13 $17 $23 $- $118 $79 $15 $35 $19 $211 $147 $163 $- $- 

Stock Control/Water Management Ist Order - LOW (+20%) $5 $181 $599 $66 $5 $12 $6 $11 $14 $- $81 $52 $8 $25 $12 $161 $89 $143 $- $- 

Stock Control/Water Management Ist Order - HIGH (+60%) $5 $181 $599 $66 $5 $12 $6 $11 $14 $- $81 $52 $8 $25 $12 $161 $89 $143 $- $- 

Stock Control/Water Management 2nd Order - LOW (+20%) $5 $158 $546 $38 $2 $10 $1 $14 $9 $- $101 $45 $3 $32 $21 $99 $62 $66 $- $- 

Stock Control/Water Management 2nd Order - HIGH (+60%) $5 $158 $546 $38 $2 $10 $1 $14 $9 $- $101 $45 $3 $32 $21 $99 $62 $66 $- $- 

Stock Control/Water Management 3rd Order - LOW (+20%) $18 $247 $1,646 $210 $18 $0 $30 $27 $45 $- $173 $139 $35 $47 $23 $372 $289 $280 $- $- 

Stock Control/Water Management 3rd Order - HIGH (+60%) $18 $247 $1,646 $210 $18 $0 $30 $27 $45 $- $173 $139 $35 $47 $23 $372 $289 $280 $- $- 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) $18 $10 $- $- $5 $- $- $4 $- $- $- $8 $- $- $- $- $- $- $- $- 

Animal Intensive Industry Effluent Management ALL - HIGH (+60%) $18 $10 $- $- $5 $- $- $4 $- $- $- $8 $- $- $- $- $- $- $- $- 

Dairy Effluent Management - LOW (+20%) $- $10 $- $- $5 $- $- $4 $- $- $- $8 $- $- $- $- $- $- $- $- 

Dairy Effluent Management - HIGH (+60%) $- $10 $- $- $5 $- $- $4 $- $- $- $8 $- $- $- $- $- $- $- $- 

Piggery Effluent Management - LOW (+20%) $18 $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- 

Piggery Effluent Management - HIGH (+60%) $18 $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- 

 

 

Table 16 ± BMP N reduction net cost $/kg [WILSON SUB-CATCHMENTS] 
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Upper Mitchell 

Kwornicup 

Ngogunillup 

Pardelup 

Research Station Creek 

Yamballup Creek 

Harewood 

Scotsdale Creek 

Quickup 

Upper Sleeman 

Ongerup (Spencer Rd) 

Ooranggatup Creek 

Denmark Foreshore 

Denmark Town 

Hay Estuarine 

Lower Little River 

Lower Sade/Nullaki 

Lower Sleeman 

Amuri Creek 

TOTAL - W
ILSON INLET 

Riparian Buffers - ALL LOW (+20%) $1,052 $141 $147 $196 $114 $50 $94 $49 $76 $38 $54 $74 $- $12 $20 $- $2 $11 $220 $6,858 

Riparian Buffers - All HIGH (+50-60%) $1,053 $142 $149 $197 $115 $51 $95 $50 $75 $38 $54 $74 $- $12 $20 $- $2 $11 $220 $6,923 

Riparian Buffers - Ist Order LOW (+20%) SELECTED STREAMS ONLY $- $156 $143 $- $126 $64 $- $57 $- $42 $59 $- $- $12 $20 $- $2 $14 $- $1,013 

Riparian Buffers - Ist Order LOW (+20%) $953 $156 $143 $209 $126 $64 $105 $57 $64 $42 $59 $76 $- $12 $20 $- $2 $14 $266 $7,451 

Riparian Buffers - 2nd Order LOW (+20%) $1,265 $118 $270 $179 $102 $55 $94 $55 $95 $32 $51 $63 $- $- $22 $- $- $12 $12 $6,988 

Riparian Buffers - 3rd Order LOW (+20%) $1,037 $87 $102 $176 $88 $30 $70 $31 $100 $34 $40 $78 $- $13 $17 $- $- $9 $217 $5,535 

Riparian Buffers - Ist Order HIGH (+60%) $953 $156 $143 $209 $126 $64 $105 $57 $64 $42 $59 $76 $- $12 $20 $- $2 $14 $266 $7,451 

Riparian Buffers - 2nd Order HIGH (+60%) $1,265 $118 $270 $179 $102 $55 $94 $55 $95 $32 $51 $63 $- $- $22 $- $- $12 $165 $7,142 

Riparian Buffers - 3rd Order HIGH (+60%) $1,037 $87 $102 $176 $88 $30 $70 $31 $100 $34 $40 $78 $- $13 $17 $- $- $9 $217 $5,535 

Perennial Pastures - HIGH (30/40/50%) -$160 -$104 -$97 -$102 -$62 -$31 -$77 -$60 -$36 -$51 -$28 -$31 -$29 -$23 -$28 -$30 -$33 -$25 -$99 -$2,283 

Perennial Pastures - LOW (+20%) -$160 -$104 -$97 -$102 -$62 -$31 -$77 -$60 -$36 -$51 -$28 -$31 -$29 -$23 -$28 -$30 -$33 -$25 -$99 -$2,297 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) -$572 -$1,143 -$1,092 -$1,131 -$701 -$339 -$230 -$202 -$148 -$191 -$308 -$333 -$115 -$92 -$112 -$112 -$68 -$84 -$1,101 -$16,203 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) -$572 -$1,143 -$1,092 -$1,131 -$701 -$339 -$230 -$202 -$148 -$191 -$308 -$333 -$115 -$92 -$112 -$112 -$68 -$84 -$1,101 -$16,203 

Minimum Tillage - to MAX (+15%) $- -$112 $- $- $- $- $- $- $- $- $- $- $- $- $- $- -$10 $- $- -$141 

Stock Control/Water Management ALL - LOW (+20%) $25,735 $26 $35 $46 $26 $16 $35 $15 $29 $9 $11 $24 $- $2 $6 $- $0 $5 $88 $28,203 

Stock Control/Water Management ALL - HIGH (+60%) $25,735 $26 $35 $46 $26 $16 $35 $15 $29 $9 $11 $24 $- $2 $6 $- $0 $5 $88 $28,203 

Stock Control/Water Management Ist Order - LOW (+20%) $14,781 $32 $27 $36 $20 $9 $25 $11 $17 $7 $10 $18 $- $3 $4 $- $1 $1 $73 $16,544 

Stock Control/Water Management Ist Order - HIGH (+60%) $14,781 $32 $27 $36 $20 $9 $25 $11 $17 $7 $10 $18 $- $3 $4 $- $1 $1 $73 $16,544 

Stock Control/Water Management 2nd Order - LOW (+20%) $31,305 $18 $25 $48 $16 $12 $16 $11 $32 $7 $10 $14 $- $- $4 $- $- $2 $122 $32,855 

Stock Control/Water Management 2nd Order - HIGH (+60%) $31,305 $18 $25 $48 $16 $12 $16 $11 $32 $7 $10 $14 $- $- $4 $- $- $2 $122 $32,855 

Stock Control/Water Management 3rd Order - LOW (+20%) $31,118 $27 $52 $54 $42 $28 $64 $24 $39 $14 $14 $41 $- $4 $10 $- $- $11 $69 $35,210 

Stock Control/Water Management 3rd Order - HIGH (+60%) $31,118 $27 $52 $54 $42 $28 $64 $24 $39 $14 $14 $41 $- $4 $10 $- $- $11 $69 $35,210 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) $- $- $- $- $- $- $- $- $- $6 $- $- $- $- $3 $- $- $3 $22 $79 

Animal Intensive Industry Effluent Management ALL - HIGH (+60%) $- $- $- $- $- $- $- $- $- $6 $- $- $- $- $3 $- $- $3 $22 $79 

Dairy Effluent Management - LOW (+20%) $- $- $- $- $- $- $- $- $- $6 $- $- $- $- $3 $- $- $3 $22 $61 

Dairy Effluent Management - HIGH (+60%) $- $- $- $- $- $- $- $- $- $6 $- $- $- $- $3 $- $- $3 $22 $61 

Piggery Effluent Management - LOW (+20%) $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $18 

Piggery Effluent Management - HIGH (+60%) $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $- $18 

 

Table 16 (Continued) - BMP N reduction net cost $/kg [WILSON SUB-CATCHMENTS] 
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3 .2 .5 . To r b ay  cat ch m en t ±  BMP Resu l t s ±  Cat ch m en t  Sca le 
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Riparian Buffers - Ist Order, Low (+20%) 6.1 0.5 19.9 1.4 1.6 7.9 37.4 
Riparian Buffers - Ist Order, High (+60%) 18.3 1.4 59.7 4.3 4.9 23.7 112.2 
Riparian Buffers - 2nd Order, Low (+20%) 2.0 0.2 6.9 0.1 0.4 3.2 12.7 
Riparian Buffers - 2nd Order, High (+60%) 6.0 0.5 20.6 0.2 1.3 9.6 38.1 
Riparian Buffers - 3rd Order, Low (+20%) 1.5 0.2 5.4 0.0 0.8 1.0 9.0 
Riparian Buffers - 3rd Order, High (+50%) 3.7 0.6 13.5 0.1 2.0 2.6 22.5 

Riparian Buffers - All LOW (+20%) 9.6 0.9 32.2 1.5 2.9 12.1 59.1 
Riparian Buffers - All HIGH (+50-60%) 28.0 2.5 93.8 4.5 8.2 35.9 172.8 

Perennial Pastures - LOW (+20%) 21.8 4.5 41.0 5.7 8.8 4.3 86.1 
Perennial Pastures - HIGH (30/40/50%) 54.5 11.2 102.5 14.2 22.1 10.8 215.4 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) 11.1 2.2 33.0 3.7 8.2 10.1 68.4 
Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) 27.8 5.6 82.6 9.3 20.4 25.3 171.1 

Minimum Tillage - to MAX (+15%) - - 0.1 0.0 0.0 0.0 0.1 
Stock Control/Water Management ALL - LOW (+20%) 10.9 2.2 20.5 2.8 4.4 2.2 43.1 
Stock Control/Water Management ALL - HIGH (+60%) 32.7 6.7 61.5 8.5 13.3 6.5 129.2 

Stock Control/Water Management Ist Order - LOW (+20%) 3.6 0.7 6.8 0.9 1.5 0.7 14.4 
Stock Control/Water Management Ist Order - HIGH (+60%) 10.9 2.2 20.5 2.8 4.4 2.2 43.1 

Stock Control/Water Management 2nd Order - LOW (+20%) 3.6 0.7 6.8 0.9 1.5 0.7 14.4 
Stock Control/Water Management 2nd Order - HIGH (+60%) 10.9 2.2 20.5 2.8 4.4 2.2 43.1 
Stock Control/Water Management 3rd Order - LOW (+20%) 3.6 0.7 6.8 0.9 1.5 0.7 14.4 
Stock Control/Water Management 3rd Order - HIGH (+60%) 10.9 2.2 20.5 2.8 4.4 2.2 43.1 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) 83.5 - 308.0 - 0.1 130.3 521.9 
Animal Intensive Industry Effluent Management ALL - HIGH (+60%) 250.6 - 924.0 - 0.4 390.9 1,565.8 

Dairy Effluent Management - LOW (+20%) 22.2 - 307.5 - - 128.4 458.1 
Dairy Effluent Management - HIGH (+60%) 66.7 - 922.6 - - 385.2 1,374.4 

Piggery Effluent Management - LOW (+20%) 61.3 - 0.5 - 0.1 1.9 63.8 
Piggery Effluent Management - HIGH (+60%) 183.9 - 1.4 - 0.4 5.7 191.4 

Table 17 - BMP P reduction [TORBAY INLET] 
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Riparian Buffers - Ist Order, Low (+20%) 180.7 25.1 604.0 61.1 69.3 230.4 1,170.5 
Riparian Buffers - Ist Order, High (+60%) 542.0 75.4 1,811.9 183.2 208.0 691.1 3,511.6 
Riparian Buffers - 2nd Order, Low (+20%) 67.9 8.8 248.3 4.3 19.9 95.0 444.3 
Riparian Buffers - 2nd Order, High (+60%) 203.8 26.5 744.9 12.8 59.8 285.1 1,332.9 
Riparian Buffers - 3rd Order, Low (+20%) 48.6 10.0 204.6 2.1 35.3 32.7 333.4 
Riparian Buffers - 3rd Order, High (+50%) 121.5 25.1 511.6 5.3 88.2 81.8 833.5 

Riparian Buffers - All LOW (+20%) 297.2 44.0 1,056.9 67.4 124.5 358.1 1,948.2 
Riparian Buffers - All HIGH (+50-60%) 867.3 127.0 3,068.4 201.3 356.0 1,058.0 5,678.0 

Perennial Pastures - LOW (+20%) 120.6 27.7 276.7 32.2 50.3 28.5 536.0 
Perennial Pastures - HIGH (30/40/50%) 301.6 69.2 691.7 80.5 125.8 71.3 1,340.1 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) 20.5 4.6 67.0 6.9 14.6 18.0 131.7 
Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) 51.2 11.5 167.6 17.3 36.6 45.0 329.3 

Minimum Tillage - to MAX (+15%) - - 0.3 0.2 0.1 0.0 0.6 
Stock Control/Water Management ALL - LOW (+20%) 60.3 13.8 138.3 16.1 25.2 14.3 268.0 
Stock Control/Water Management ALL - HIGH (+60%) 180.9 41.5 415.0 48.3 75.5 42.8 804.0 

Stock Control/Water Management Ist Order - LOW (+20%) 20.1 4.6 46.1 5.4 8.4 4.8 89.3 
Stock Control/Water Management Ist Order - HIGH (+60%) 60.3 13.8 138.3 16.1 25.2 14.3 268.0 

Stock Control/Water Management 2nd Order - LOW (+20%) 20.1 4.6 46.1 5.4 8.4 4.8 89.3 
Stock Control/Water Management 2nd Order - HIGH (+60%) 60.3 13.8 138.3 16.1 25.2 14.3 268.0 
Stock Control/Water Management 3rd Order - LOW (+20%) 20.1 4.6 46.1 5.4 8.4 4.8 89.3 
Stock Control/Water Management 3rd Order - HIGH (+60%) 60.3 13.8 138.3 16.1 25.2 14.3 268.0 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) 73.3 - 308.3 - 0.2 131.6 513.4 
Animal Intensive Industry Effluent Management ALL - HIGH (+60%) 219.9 - 925.0 - 0.6 394.7 1,540.2 

Dairy Effluent Management - LOW (+20%) 22.2 - 307.5 - - 128.4 458.1 
Dairy Effluent Management - HIGH (+60%) 66.7 - 922.6 - - 385.2 1,374.4 

Piggery Effluent Management - LOW (+20%) 51.1 - 0.8 - 0.2 3.2 55.3 
Piggery Effluent Management - HIGH (+60%) 153.2 - 2.4 - 0.6 9.6 165.8 

Table 18 - BMP N reduction [TORBAY INLET] 
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Riparian Buffers - Ist Order, Low (+20%) $ 2,654  $ 7,987  $ 455  $1,033  $1,760  $ 824  $1,065  
Riparian Buffers - Ist Order, High (+60%) $ 2,654  $ 7,987  $ 455  $1,033  $1,760  $ 824  $1,065  
Riparian Buffers - 2nd Order, Low (+20%) $ 3,328  $ 7,243  $ 738  $ 4,658  $1,730  $ 733  $1,277  
Riparian Buffers - 2nd Order, High (+60%) $ 3,328  $ 7,243  $ 738  $ 4,658  $1,730  $ 733  $1,277  
Riparian Buffers - 3rd Order, Low (+20%) $ 2,332  $ 3,440  $ 635  $ 3,563  $ 1,129  $1,057  $1,087  
Riparian Buffers - 3rd Order, High (+50%) $ 2,332  $ 3,440  $ 635  $ 3,563  $ 1,129  $1,057  $1,087  

Riparian Buffers - All LOW (+20%) $ 2,746  $ 6,645  $ 546  $1,224  $1,576  $ 820  $ 1,114  
Riparian Buffers - All HIGH (+50-60%) $ 2,757  $ 6,793  $ 543  $ 1,216  $1,599  $816  $ 1,115  

Perennial Pastures - LOW (+20%) -$  892  -$  709  -$  306  -$  263  -$  425  -$  522  -$  495  
Perennial Pastures - HIGH (30/40/50%) -$  892  -$  709  -$  306  -$  263  -$  425  -$  522  -$  495  

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) -$1,049  -$  846  -$  258  -$  263  -$341  -$215  -$410  
Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) -$1,049  -$  846  -$  258  -$  263  -$341  -$215  -$410  

Minimum Tillage - to MAX (+15%) $ - $ - -$ 87  -$341  -$139  -$ 90  -$142  
Stock Control/Water Management ALL - LOW (+20%) $ 177  $ 180  $ 76  $ 33  $ 85  $ 311  $ 117  
Stock Control/Water Management ALL - HIGH (+60%) $ 177  $ 180  $ 76  $ 33  $ 85  $ 311  $ 117  

Stock Control/Water Management Ist Order - LOW (+20%) $ 128  $ 146  $ 38  $ 45  $ 56  $261  $ 80  
Stock Control/Water Management Ist Order - HIGH (+60%) $ 128  $ 146  $ 38  $ 45  $ 56  $261  $ 80  

Stock Control/Water Management 2nd Order - LOW (+20%) $ 175  $ 143  $ 70  $ 28  $ 49  $310  $ 108  
Stock Control/Water Management 2nd Order - HIGH (+60%) $ 175  $ 143  $ 70  $ 28  $ 49  $310  $ 108  
Stock Control/Water Management 3rd Order - LOW (+20%) $228  $252  $ 121  $ 27  $ 151  $ 362  $ 164  
Stock Control/Water Management 3rd Order - HIGH (+60%) $228  $252  $ 121  $ 27  $ 151  $ 362  $ 164  

Animal Intensive Industry Effluent Management ALL - LOW (+20%) $ 5  $ - $ 0  $ - $14  $ 1  $1  
Animal Intensive Industry Effluent Management ALL - HIGH (+60%) $ 5  $ - $ 0  $ - $14  $ 1  $1  

Dairy Effluent Management - LOW (+20%) $ 5  $ - $ 0  $ - $ - $ 0  $ 0  
Dairy Effluent Management - HIGH (+60%) $ 5  $ - $ 0  $ - $ - $ 0  $ 0  

Piggery Effluent Management - LOW (+20%) $ 5  $ - $ 7  $ - $14  $12  $ 5  
Piggery Effluent Management - HIGH (+60%) $ 5  $ - $ 7  $ - $14  $12  $ 5  

Table 19 - BMP P reduction net cost $/kg [TORBAY INLET] 
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Riparian Buffers - Ist Order, Low (+20%) $89 $151 $15 $24 $41 $28 $34 
Riparian Buffers - Ist Order, High (+60%) $89 $151 $15 $24 $41 $28 $34 
Riparian Buffers - 2nd Order, Low (+20%) $98 $128 $20 $65 $38 $25 $37 
Riparian Buffers - 2nd Order, High (+60%) $98 $128 $20 $65 $38 $25 $37 
Riparian Buffers - 3rd Order, Low (+20%) $71 $78 $17 $49 $26 $33 $29 
Riparian Buffers - 3rd Order, High (+50%) $71 $78 $17 $49 $26 $33 $29 

Riparian Buffers - All LOW (+20%) $88 $130 $17 $27 $36 $28 $34 
Riparian Buffers - All HIGH (+50-60%) $89 $132 $17 $27 $37 $28 $34 

Perennial Pastures - LOW (+20%) -$161 -$115 -$45 -$46 -$75 -$79 -$80 
Perennial Pastures - HIGH (30/40/50%) -$161 -$115 -$45 -$46 -$75 -$79 -$80 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) -$570 -$413 -$127 -$141 -$190 -$121 -$213 
Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) -$570 -$413 -$127 -$141 -$190 -$121 -$213 

Minimum Tillage - to MAX (+15%) $0 $0 -$14 -$28 -$25 -$18 -$20 
Stock Control/Water Management ALL - LOW (+20%) $32 $29 $11 $6 $15 $47 $19 
Stock Control/Water Management ALL - HIGH (+60%) $32 $29 $11 $6 $15 $47 $19 

Stock Control/Water Management Ist Order - LOW (+20%) $23 $24 $6 $8 $10 $40 $13 
Stock Control/Water Management Ist Order - HIGH (+60%) $23 $24 $6 $8 $10 $40 $13 

Stock Control/Water Management 2nd Order - LOW (+20%) $32 $23 $10 $5 $9 $47 $17 
Stock Control/Water Management 2nd Order - HIGH (+60%) $32 $23 $10 $5 $9 $47 $17 
Stock Control/Water Management 3rd Order - LOW (+20%) $41 $41 $18 $5 $27 $55 $26 
Stock Control/Water Management 3rd Order - HIGH (+60%) $41 $41 $18 $5 $27 $55 $26 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) $5 $0 $0 $0 $8 $1 $1 
Animal Intensive Industry Effluent Management ALL - HIGH (+60%) $5 $0 $0 $0 $8 $1 $1 

Dairy Effluent Management - LOW (+20%) $5 $0 $0 $0 $0 $0 $0 
Dairy Effluent Management - HIGH (+60%) $5 $0 $0 $0 $0 $0 $0 

Piggery Effluent Management - LOW (+20%) $5 $0 $4 $0 $8 $7 $6 
Piggery Effluent Management - HIGH (+60%) $5 $0 $4 $0 $8 $7 $6 

Table 20 - BMP N reduction net cost $/kg [TORBAY INLET] 
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3 .2 .6 . To r b ay  cat ch m en t ±  BMP Resu l t s ±  Su b - Cat ch m en t  Scale 
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Riparian Buffers - Ist Order, Low (+20%) 6.1 0.5 19.9 1.4 1.6 7.9 37.4 

Riparian Buffers - Ist Order, High (+60%) 18.3 1.4 59.7 4.3 4.9 23.7 112.2 

Riparian Buffers - 2nd Order, Low (+20%) 2.0 0.2 6.9 0.1 0.4 3.2 12.7 

Riparian Buffers - 2nd Order, High (+60%) 6.0 0.5 20.6 0.2 1.3 9.6 38.1 

Riparian Buffers - 3rd Order, Low (+20%) 1.5 0.2 5.4 0.0 0.8 1.0 9.0 

Riparian Buffers - 3rd Order, High (+50%) 3.7 0.6 13.5 0.1 2.0 2.6 22.5 

Riparian Buffers - All LOW (+20%) 9.6 0.9 32.2 1.5 2.9 12.1 59.1 

Riparian Buffers - All HIGH (+50-60%) 28.0 2.5 93.8 4.5 8.2 35.9 172.8 

Perennial Pastures - LOW (+20%) 21.8 4.5 41.0 5.7 8.8 4.3 86.1 

Perennial Pastures - HIGH (30/40/50%) 54.5 11.2 102.5 14.2 22.1 10.8 215.4 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) 11.1 2.2 33.0 3.7 8.2 10.1 68.4 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) 27.8 5.6 82.6 9.3 20.4 25.3 171.1 

Minimum Tillage - to MAX (+15%) - - 0.1 0.0 0.0 0.0 0.1 

Stock Control/Water Management ALL - LOW (+20%) 10.9 2.2 20.5 2.8 4.4 2.2 43.1 

Stock Control/Water Management ALL - HIGH (+60%) 32.7 6.7 61.5 8.5 13.3 6.5 129.2 

Stock Control/Water Management Ist Order - LOW (+20%) 3.6 0.7 6.8 0.9 1.5 0.7 14.4 

Stock Control/Water Management Ist Order - HIGH (+60%) 10.9 2.2 20.5 2.8 4.4 2.2 43.1 

Stock Control/Water Management 2nd Order - LOW (+20%) 3.6 0.7 6.8 0.9 1.5 0.7 14.4 

Stock Control/Water Management 2nd Order - HIGH (+60%) 10.9 2.2 20.5 2.8 4.4 2.2 43.1 

Stock Control/Water Management 3rd Order - LOW (+20%) 3.6 0.7 6.8 0.9 1.5 0.7 14.4 

Stock Control/Water Management 3rd Order - HIGH (+60%) 10.9 2.2 20.5 2.8 4.4 2.2 43.1 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) 83.5 - 308.0 - 0.1 130.3 521.9 

Animal Intensive Industry Effluent Management ALL - HIGH (+60%) 250.6 - 924.0 - 0.4 390.9 1,565.8 

Dairy Effluent Management - LOW (+20%) 22.2 - 307.5 - - 128.4 458.1 

Dairy Effluent Management - HIGH (+60%) 66.7 - 922.6 - - 385.2 1,374.4 

Piggery Effluent Management - LOW (+20%) 61.3 - 0.5 - 0.1 1.9 63.8 

Piggery Effluent Management - HIGH (+60%) 183.9 - 1.4 - 0.4 5.7 191.4 

Table 21 - BMP P reduction [TORBAY SUB-CATCHMENTS] 
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Riparian Buffers - Ist Order, Low (+20%) 180.7 25.1 604.0 61.1 69.3 230.4 1,170.5 

Riparian Buffers - Ist Order, High (+60%) 542.0 75.4 1,811.9 183.2 208.0 691.1 3,511.6 

Riparian Buffers - 2nd Order, Low (+20%) 67.9 8.8 248.3 4.3 19.9 95.0 444.3 

Riparian Buffers - 2nd Order, High (+60%) 203.8 26.5 744.9 12.8 59.8 285.1 1,332.9 

Riparian Buffers - 3rd Order, Low (+20%) 48.6 10.0 204.6 2.1 35.3 32.7 333.4 

Riparian Buffers - 3rd Order, High (+50%) 121.5 25.1 511.6 5.3 88.2 81.8 833.5 

Riparian Buffers - All LOW (+20%) 297.2 44.0 1,056.9 67.4 124.5 358.1 1,948.2 

Riparian Buffers - All HIGH (+50-60%) 867.3 127.0 3,068.4 201.3 356.0 1,058.0 5,678.0 

Perennial Pastures - LOW (+20%) 120.6 27.7 276.7 32.2 50.3 28.5 536.0 

Perennial Pastures - HIGH (30/40/50%) 301.6 69.2 691.7 80.5 125.8 71.3 1,340.1 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) 20.5 4.6 67.0 6.9 14.6 18.0 131.7 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) 51.2 11.5 167.6 17.3 36.6 45.0 329.3 

Minimum Tillage - to MAX (+15%) - - 0.3 0.2 0.1 0.0 0.6 

Stock Control/Water Management ALL - LOW (+20%) 60.3 13.8 138.3 16.1 25.2 14.3 268.0 

Stock Control/Water Management ALL - HIGH (+60%) 180.9 41.5 415.0 48.3 75.5 42.8 804.0 

Stock Control/Water Management Ist Order - LOW (+20%) 20.1 4.6 46.1 5.4 8.4 4.8 89.3 

Stock Control/Water Management Ist Order - HIGH (+60%) 60.3 13.8 138.3 16.1 25.2 14.3 268.0 

Stock Control/Water Management 2nd Order - LOW (+20%) 20.1 4.6 46.1 5.4 8.4 4.8 89.3 

Stock Control/Water Management 2nd Order - HIGH (+60%) 60.3 13.8 138.3 16.1 25.2 14.3 268.0 

Stock Control/Water Management 3rd Order - LOW (+20%) 20.1 4.6 46.1 5.4 8.4 4.8 89.3 

Stock Control/Water Management 3rd Order - HIGH (+60%) 60.3 13.8 138.3 16.1 25.2 14.3 268.0 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) 73.3 - 308.3 - 0.2 131.6 513.4 

Animal Intensive Industry Effluent Management ALL - HIGH (+60%) 219.9 - 925.0 - 0.6 394.7 1,540.2 

Dairy Effluent Management - LOW (+20%) 22.2 - 307.5 - - 128.4 458.1 

Dairy Effluent Management - HIGH (+60%) 66.7 - 922.6 - - 385.2 1,374.4 

Piggery Effluent Management - LOW (+20%) 51.1 - 0.8 - 0.2 3.2 55.3 

Piggery Effluent Management - HIGH (+60%) 153.2 - 2.4 - 0.6 9.6 165.8 

Table 22 - BMP N reduction [TORBAY SUB-CATCHMENTS] 
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Riparian Buffers - Ist Order, Low (+20%) $2,654 $7,987 $455 $1,033 $1,760 $824 $1,065 

Riparian Buffers - Ist Order, High (+60%) $2,654 $7,987 $455 $1,033 $1,760 $824 $1,065 

Riparian Buffers - 2nd Order, Low (+20%) $3,328 $7,243 $738 $4,658 $1,730 $733 $1,277 

Riparian Buffers - 2nd Order, High (+60%) $3,328 $7,243 $738 $4,658 $1,730 $733 $1,277 

Riparian Buffers - 3rd Order, Low (+20%) $2,332 $3,440 $635 $3,563 $1,129 $1,057 $1,087 

Riparian Buffers - 3rd Order, High (+50%) $2,332 $3,440 $635 $3,563 $1,129 $1,057 $1,087 

Riparian Buffers - All LOW (+20%) $2,746 $6,645 $546 $1,224 $1,576 $820 $1,114 

Riparian Buffers - All HIGH (+50-60%) $2,757 $6,793 $543 $1,216 $1,599 $816 $1,115 

Perennial Pastures - LOW (+20%) -$892 -$709 -$306 -$263 -$425 -$522 -$495 

Perennial Pastures - HIGH (30/40/50%) -$892 -$709 -$306 -$263 -$425 -$522 -$495 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) -$1,049 -$846 -$258 -$263 -$341 -$215 -$410 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) -$1,049 -$846 -$258 -$263 -$341 -$215 -$410 

Minimum Tillage - to MAX (+15%) $- $- -$87 -$341 -$139 -$90 -$142 

Stock Control/Water Management ALL - LOW (+20%) $177 $180 $76 $33 $85 $311 $117 

Stock Control/Water Management ALL - HIGH (+60%) $177 $180 $76 $33 $85 $311 $117 

Stock Control/Water Management Ist Order - LOW (+20%) $128 $146 $38 $45 $56 $261 $80 

Stock Control/Water Management Ist Order - HIGH (+60%) $128 $146 $38 $45 $56 $261 $80 

Stock Control/Water Management 2nd Order - LOW (+20%) $175 $143 $70 $28 $49 $310 $108 

Stock Control/Water Management 2nd Order - HIGH (+60%) $175 $143 $70 $28 $49 $310 $108 

Stock Control/Water Management 3rd Order - LOW (+20%) $228 $252 $121 $27 $151 $362 $164 

Stock Control/Water Management 3rd Order - HIGH (+60%) $228 $252 $121 $27 $151 $362 $164 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) $5 $- $0 $- $14 $1 $1 

Animal Intensive Industry Effluent Management ALL - HIGH (+60%) $5 $- $0 $- $14 $1 $1 

Dairy Effluent Management - LOW (+20%) $5 $- $0 $- $- $0 $0 

Dairy Effluent Management - HIGH (+60%) $5 $- $0 $- $- $0 $0 

Piggery Effluent Management - LOW (+20%) $5 $- $7 $- $14 $12 $5 

Piggery Effluent Management - HIGH (+60%) $5 $- $7 $- $14 $12 $5 

 

Table 23 - BMP P reduction net cost $/kg [TORBAY SUB-CATCHMENTS] 
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Riparian Buffers - Ist Order, Low (+20%) $89 $151 $15 $24 $41 $28 $34 

Riparian Buffers - Ist Order, High (+60%) $89 $151 $15 $24 $41 $28 $34 

Riparian Buffers - 2nd Order, Low (+20%) $98 $128 $20 $65 $38 $25 $37 

Riparian Buffers - 2nd Order, High (+60%) $98 $128 $20 $65 $38 $25 $37 

Riparian Buffers - 3rd Order, Low (+20%) $71 $78 $17 $49 $26 $33 $29 

Riparian Buffers - 3rd Order, High (+50%) $71 $78 $17 $49 $26 $33 $29 

Riparian Buffers - All LOW (+20%) $88 $130 $17 $27 $36 $28 $34 

Riparian Buffers - All HIGH (+50-60%) $89 $132 $17 $27 $37 $28 $34 

Perennial Pastures - LOW (+20%) -$161 -$115 -$45 -$46 -$75 -$79 -$80 

Perennial Pastures - HIGH (30/40/50%) -$161 -$115 -$45 -$46 -$75 -$79 -$80 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - LOW (+20%) -$570 -$413 -$127 -$141 -$190 -$121 -$213 

Effective Fertiliser Use (Use Applicable LUs & Point Sources - HIGH (+50%) -$570 -$413 -$127 -$141 -$190 -$121 -$213 

Minimum Tillage - to MAX (+15%) $0 $0 -$14 -$28 -$25 -$18 -$20 

Stock Control/Water Management ALL - LOW (+20%) $32 $29 $11 $6 $15 $47 $19 

Stock Control/Water Management ALL - HIGH (+60%) $32 $29 $11 $6 $15 $47 $19 

Stock Control/Water Management Ist Order - LOW (+20%) $23 $24 $6 $8 $10 $40 $13 

Stock Control/Water Management Ist Order - HIGH (+60%) $23 $24 $6 $8 $10 $40 $13 

Stock Control/Water Management 2nd Order - LOW (+20%) $32 $23 $10 $5 $9 $47 $17 

Stock Control/Water Management 2nd Order - HIGH (+60%) $32 $23 $10 $5 $9 $47 $17 

Stock Control/Water Management 3rd Order - LOW (+20%) $41 $41 $18 $5 $27 $55 $26 

Stock Control/Water Management 3rd Order - HIGH (+60%) $41 $41 $18 $5 $27 $55 $26 

Animal Intensive Industry Effluent Management ALL - LOW (+20%) $5 $0 $0 $0 $8 $1 $1 

Animal Intensive Industry Effluent Management ALL - HIGH (+60%) $5 $0 $0 $0 $8 $1 $1 

Dairy Effluent Management - LOW (+20%) $5 $0 $0 $0 $0 $0 $0 

Dairy Effluent Management - HIGH (+60%) $5 $0 $0 $0 $0 $0 $0 

Piggery Effluent Management - LOW (+20%) $5 $0 $4 $0 $8 $7 $6 

Piggery Effluent Management - HIGH (+60%) $5 $0 $4 $0 $8 $7 $6 

Table 24 - BMP N reduction net cost $/kg [TORBAY SUB-CATCHMENTS] 
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3 .3 . Pr ef er r ed  BMPs 

Based on the results presented in the previous sect ion, we have developed a sim ple rat ing 
of the effect iveness of t he BMPs assessed. 

 

Individual BMP 

Phosphorus 

Removal % Nitrogen Removal % 

Productivity (NET 

ONGOING COST) 

Combined COST 

BENEFIT 

Perennial Pastures HIGH MODERATE HIGH BENEFIT HIGH 

Effective Fertiliser Use Only - 

Grazing & Horticulture 
MODERATE LOW HIGH BENEFIT HIGH 

Riparian Fencing & Revegetation LOW HIGH HIGH COST LOW 

Stock control/water management 

on streams 
MODERATE LOW LOW COST LOW-MODERATE 

Effluent management - Point 

Sources only 
HIGH LOW LOW COST MODERATE 

Table 25 ± BMP Effectiveness 

The preferred BMPs for m axim um  nut rient  reduct ions are:  

·  Phosphorus:  Perennial pasture (high P reduct ions) , Effluent  m anagem ent  on point  
sources (high P reduct ions) , Effect ive Fert iliser Use (m oderate P reduct ions) ;  

·  Nit rogen:  Riparian fencing & water m anagem ent  on st ream s (high N reduct ions)  
Perennial pastures (m oderate N reduct ions) . 

I n t erm s of Cost / Benefits however, the preferred BMPs are:  

·  Phosphorus:  Perennial pasture (High) , Effect ive Fert iliser Use (High)  and Effluent  
Managem ent  on Point  Sources (Moderate) .   

None of the BMPs provides a high reduct ion of Nit rogen without  significant  costs, while only 
Perennial pastures provide high returns with a significant  (although st ill m oderate)  
reduct ion in N export . As discussed in Neville (2002B) , all of these BMPs provide addit ional 
benefit s beyond nut r ient  reduct ion ± both on and off- farm .  

ªI t  is conceivable that  in the long term , this im proved farm  m anagem ent  will 
provide greater benefit s through the m aintenance of the farm -based ecosystem  
services than through the m aintenance of waterway ecosystem  services via 
reduced nut r ient  export .º (Neville, 2002B, p32)  

Neville goes on to argue for BMPs to be im plem ented in concert :  

ªThe im plem entat ion of only one part icular BMP for nut r ient  m anagem ent  is 
unrealist ic for two reasons:  
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·  nut r ient  reduct ions are crit ical for the health of the receiving water bodies -  
Wilson & Torbay Inlets in part icular (see Water & Rivers Com m ission 
(2002) , and therefore m anagem ent  should be aim ing at  m axim ising 
reduct ions from  a range of BMPs;  and 

·  m anagem ent  of farm ing system s that  are com plex, m ult i-dim ensional 
businesses requires integrated m anagem ent  of the whole system . This 
m eans a range of BMPs, not  one or the other. 

The BMPs invest igated in this report  can be com bined into an integrated 
m anagem ent  system , in part icular for grazing-based land-uses. Such a system  
would include the following com ponents:  

·  Reduct ions in nut r ient  in p u t s to the farm  through effect ive fer t iliser 
m anagem ent ;  

·  Reduct ions in nut r ient  ex p o r t s from  the farm  through pollut ion (effluent )  
cont rol and anim al m anagem ent  near st ream s;  

·  Im proved r et en t io n  of nut r ients leaving the farm  through revegetat ion of 
r iparian zones;  

·  I ncreased assim i lat i o n  of nut r ients in the receiving r iparian waterways 
through riparian m anagem ent . 

I t  is therefore appropriate to view the nut r ient  m anagem ent  system  costs and 
benefits on the basis of an integrated package.º  (Neville, 2002B, p33-34)  

The following sect ion details integrated scenar ios for Wilson Inlet  and Torbay catchm ents 
that  pursue this aim . 
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3 .4 . Com p osi t e BMP Scen ar ios 

Results of com posite BMP scenarios are presented in this sect ion. The scenarios evaluated a 
set  of com plem entary BMPs at  a part icular level of im plem entat ion. These levels were 
chosen to illust rate their potent ial im pact  on nut r ient  generat ion, and to provide som e 
direct ion for m anagem ent . They are not  necessarily considered to be achievable in any 
part icular t im efram e. 

3 .4 .1 . W i lson  I n let  cat ch m en t  

Current  Est im ated I m plem entat ion  

The first  scenario presented is an est im ate of current  im plem entat ion of nut r ient - reducing 
BMPs. Note that  all subsequent  scenarios build on this base- line est im ate. 

 We have m odeled current  im plem entat ions as follows:  

 

BMP App l ied  t o :  %  I m p lem en t at ion  

Per en n ia l  past u r e in  g r azin g  500-750m m  rainfall 10%  

 > 750m m  rainfall 50%  

Ef f ect i v e f er t i l i ser  Use Grazing 15%  

 Hort iculture 25%  

St ock  con t r o l / w at er  
m an agem en t  ( Gr azin g )  

2nd Order St ream  10%  

 3rd Order+  St ream    10%  

Veg  bu f f er / f i l t er  st r ips 1st  Order St ream s 5%  

 2nd Order St ream s 10%  

 3rd Order+  St ream s 50%  

Table 26 ± [WI Model] Current Estimated Implementation  

The m odel est im ates the effect  of current  BMPs to be as follows:  

 

   P  N 

kg removed 1202 9119 

% removed 9% 13% 

Net cost/year -$70,670 

Cost/kg -$  58.78 -$   7.75  

Capital Cost $4,402,700 

Table 27 ± [WI Model Results] Current Estimated Implementation  

The m odelling suggests that  exist ing land m anagem ent  had provided a reduct ion of 9%  of P 
and 13%  of N below the m axim um  potent ial export , at  a ( fully-costed)  cost  of $4.4 m illion. 
However the net  cost  per year of -$70,670 represents a net  return from  this expenditure. A 
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significant  am ount  of the capital cost  indicated would be labour for r iparian works ± m uch of 
which would not  be form ally costed by land m anagers. 

Highest  Possible Scenario 

This scenario represents the ªHighest  Possibleº nut r ient  reduct ion scenario, with high 
im plem entat ion levels of the m ost  effect ive BMPs for reducing nut r ient  export . 

 

  NEW  Cu r r en t  To t a l  

Per en n ia l  past u r e in  g r azin g  500-750m m  60%  10%  70%  

 > 750m m  50%  50%  100%  

Ef f ect i v e f er t i l i ser  Use Grazing 70%  15%  85%  

 Annual 
Hort iculture 

50%  25%  75%  

An im al  e f f l u en t  m an agem en t   Dair ies 60%  0%  60%  

 Piggeries 60%  0%  60%  

Veg  bu f f er / f i l t er  st r ips 1st  Order 
St ream s 

60%  5%  65%  

 2nd Order 
St ream s 

60%  10%  70%  

 3rd Order+  
St ream s 

50%  50%  100%  

Table 28 ± [WI Model] Highest Possible Scenario 

 

   P  N 

kg removed 2366  22023 

% removed 19%  32% 

Net cost/year $482,800 

Cost/kg $ 204.10   $ 21.92 

Capital Cost $15,137,600 

Table 29 ± [WI Model Results] Highest Possible Scenario   

The m odelling results show a potent ial reduct ion of 19%  of P and 32%  of N below the 
current  export , at  a ( fully-costed)  cost  of $15.14 m illion. The net  cost  per year of $482,800 
represents a very large net  cost  from  this expenditure. This is in large part  due to the 
significant  levels of r iparian works indicated in this scenario. Note that  the scenario is 
relat ively crudely const ructed, and indicates m any riparian buffers in areas that  would 
actually not  need them . This can be seen in the individual BMP tables in the previous 
sect ion, where buffers in sub-catchm ents such as the Lower and Upper Mitchell ± both 
virtually uncleared ± would provide alm ost  no reduct ions for  great  expense per kg. The 
ªModified Highest  Possibleº scenario below addresses this aspect  of the m odelling. 

 



 

; Yejed[ i �� �7i i eY_Wj[ i  Nutrient Reduction BMPs in Wilson Inlet & Torbay catchments 46 

Most  Cost -Effect ive Scenario 

This is a representat ion of the m ost  ªcost -effect iveº nut r ient  reduct ion scenario.  I t  contains 
high im plem entat ion levels of the m ost  COST-effect ive BMPs. 

 

  NEW  Cu r r en t  To t a l  

Per en n ia l  past u r e in  g r azin g  500-750m m  60%  10%  70%  

 > 750m m  50%  50%  100%  

Ef f ect i v e f er t i l i ser  Use Grazing 60%  15%  75%  

 Annual 
Hort iculture 

60%  25%  85%  

An im al  e f f l u en t  m an agem en t   Dair ies 60%  0%  60%  

 Piggeries 60%  0%  60%  

Table 30 ± [WI Model] Most Cost-Effective Scenario 

The table below (Table 31)  shows the indicated results for the m ost  cost -effect ive scenario, 
using all the BMPs with high potent ial returns. Notwithstanding the significant  up- front  cost ,  
the set  of BMPs should provide a significant  yearly return over 10 years of over $700,000. 
Slight  differences in the level of im plem entat ion of the BMPs selected alter the rem oval rate 
for P, while N rem oval drops due to the absence of r iparian buffers. 

 

   P   N 

kg removed 2605 9713 

% removed 21%  14% 

Net cost/year -$ 703.700 

Cost/kg -$ 270  -$ 72.45 

Capital Cost $10,067,000 

Table 31 ± [WI Model Results] Most Cost-Effective Scenario   

Modified Highest  Possible – “Highest  Realist ic”  Scenario 

This scenario was intended to represent  a m ore realist ic scenar io, where m oderate 
im plem entat ion levels of the m ost  effect ive BMPs were com bined with targeted 
im plem entat ion of st ream  buffers. St ream  buffers were only indicated in sub-catchm ents 
where they would provide good reduct ions ± ie in sub-catchm ents with significant  areas of 
grazing/ clearing. These sub-catchm ents are shown in Figure 6 ( in yellow) . 
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Figure 6 ± Stream Buffer locations in WI modified “ Highest Realistic”  Scenario 

 

  NEW  Cu r r en t  To t a l  

Per en n ia l  past u r e in  g r azin g  500-750m m  50%  10%  60%  

 > 750m m  40%  50%  90%  

Ef f ect i v e f er t i l i ser  Use Grazing 50%  15%  65%  

 Annual 
Hort iculture 

60%  25%  85%  

An im al  e f f l u en t  m an agem en t   Dair ies 90%  0%  90%  

 Piggeries 90%  0%  90%  

Veg  bu f f er / f i l t er  st r ips ±  
Select ed  Su b - cat ch m en t s on ly . 

1st  Order 
St ream s 

50%  5%  55%  

 2nd Order 
St ream s 

50%  10%  60%  

Table 32 ± [WI Model] Highest Realistic Scenario 
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Table 33 shows the indicated results for the ªHighest  Realist icº scenario, using all the 
highest  yielding BMPs but  with targeted st ream  buffers. A lower up- front  cost  is the result  of 
reduced im plem entat ion levels for all BMPs, the lack of 3 rd+  order st ream  buffers, and the 
target ing of 1st and 2nd order buffers. 

This set  of BMPs should st ill provide a significant  yearly return over 10 years of over 
$200,000, while achieving reduct ions of 22%  for both N & P. I t  is considered that  the levels 
of im plem entat ion are possible with adequate funding. Such funding should be returned to 
the catchm ent  through product ivit y im provem ents within 10 years. 

 

   P   N 

kg removed 2728 14646 

% removed 22%  22% 

Net cost/year -$ 211,000 

Cost/kg -$ 77.5  -$ 14.45 

Capital Cost $7,016,000 

Table 33 ± [WI Model Results] “ Highest Realistic”  Scenario 

The highest  realist ic scenario indicates the direct ion that  m anagem ent  should take if the 
highest  levels of reduct ion are required. Addit ional fine- tuning can be undertaken using the 
result  tables in Sect ion 3.2, part icularly those at  the sub-catchm ent  scale. This is ult im ately 
a responsibilit y for catchm ent  m anagers, and has therefore not  been at tem pted here. 



 

; Yejed[ i �� �7i i eY_Wj[ i  Nutrient Reduction BMPs in Wilson Inlet & Torbay catchments 49 

3 .4 .2 . To r b ay  cat ch m en t  

Current  Est im ated I m plem entat ion  

The first  scenario presented is an est im ate of current  im plem entat ion of nut r ient - reducing 
BMPs. Note that  all subsequent  scenarios for Torbay build on this base- line est im ate. 

 We have m odeled current  im plem entat ions as follows:  

 

BMP App l ied  t o :  %  I m p lem en t at ion  

Per en n ia l  past u r e in  g r azin g  500-750m m  rainfall 10%  

 > 750m m  rainfall 50%  

Ef f ect i v e f er t i l i ser  Use Grazing 30%  

 Annual Hort iculture 25%  

St ock  con t r o l / w at er  
m an agem en t  ( Gr azin g )  

2nd Order St ream  10%  

 3rd Order+  St ream    40%  

Veg  bu f f er / f i l t er  st r ips 1st  Order St ream s 5%  

 2nd Order St ream s 10%  

 3rd Order+  St ream s 50%  

Table 34 ± [Torbay Model] Current Estimated Implementation   

The m odel est im ates the effect  of current  BMPs to be as follows:  

 

   P  N 

kg removed 372 2961 

% removed 7% 12% 

Net cost/year -$ 100,040 

Cost/kg -$ 269 -$ 34 

Capital Cost $ 1,623,500 

Table 35 ± [Torbay Model Results] Current Estimated Implementation  

The m odelling suggests that  exist ing land m anagem ent  had provided a reduct ion of 7%  of P 
and 12%  of N below the m axim um  potent ial export , at  a ( fully-costed)  cost  of $1.6 m illion. 
However the net  cost  per year of -  $100,040 represents a net  return from  this expenditure. 
Again, a significant  am ount  of the capital cost  indicated would be labour for r iparian works ± 
m uch of which would not  have been form ally costed by land m anagers. 

Highest  Possible Scenario 

This scenario represents the ªHighest  Possibleº nut r ient  reduct ion scenario, with high 
im plem entat ion levels of the m ost  effect ive BMPs for reducing nut r ient  export . 
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  NEW  Cu r r en t  To t a l  

Per en n ia l  past u r e in  g r azin g  500-750m m  60%  10%  70%  

 > 750m m  50%  50%  100%  

Ef f ect i v e f er t i l i ser  Use Grazing 70%  30%  100%  

 Annual 
Hort iculture 

50%  25%  75%  

An im al  e f f l u en t  m an agem en t   Dair ies 60%  0%  60%  

 Piggeries 60%  0%  60%  

Veg  bu f f er / f i l t er  st r ips 1st  Order 
St ream s 

60%  5%  65%  

 2nd Order 
St ream s 

60%  10%  70%  

 3rd Order+  
St ream s 

50%  50%  100%  

Table 36 ± [Torbay Model] Highest Possible Scenario 

 

   P  N 

kg removed 1971 8578 

% removed 35% 36% 

Net cost/year - $ 7,690 

Cost/kg -$ 3.90 -$ 0.90 

Capital Cost $2,512,000 

Table 37 ± [Torbay Model Results] Highest Possible Scenario   

The m odelling results show a potent ial reduct ion of 35%  of P and 36%  of N below the 
m axim um  potent ial export ,  at  a ( fully-costed)  cost  of $2.5 m illion. The net  cost  per year of -
$7,690 represents a very slight  net  profit  from  this expenditure.  

Note that  the scenario is relat ively crude, and will be placing r iparian buffers in som e areas 
that  would actually not  need them . Therefore the actual net  cost  of t his scenario could be 
less than indicated. Nonetheless, the m odel suggests that  very significant  nut rient  
reduct ions -  of around a third -  could be available from  a cost -neut ral set  of BMPs. 

Most  Cost -Effect ive Scenario 

This is a representat ion of the m ost  ªcost -effect iveº nut r ient  reduct ion scenario.  I t  contains 
high im plem entat ion levels of the m ost  cost -effect ive BMPs. 
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  NEW  Cu r r en t  To t a l  

Per en n ia l  past u r e in  g r azin g  500-750m m  60%  10%  70%  

 > 750m m  50%  50%  100%  

Ef f ect i v e f er t i l i ser  Use Grazing 70%  15%  100%  

 Annual 
Hort iculture 

60%  25%  85%  

An im al  e f f l u en t  m an agem en t   Dair ies 60%  0%  60%  

 Piggeries 60%  0%  60%  

Table 38 ± [Torbay Model] Most Cost-Effective Scenario 

The table below shows the indicated results for the m ost  cost -effect ive scenario. With a 
lower up- front  cost  (nearly $1.5 m illion) , the set  of BMPs should st ill provide a significant  
yearly return over 10 years of over $250,000. The rem oval rate for P rem ains around a 
third, while N rem oval drops to 14%  due to the absence of r iparian buffers. 

 

   P   N 

kg removed 1867 3266 

% removed 33% 14% 

Net cost/year -$ 258,780 

Cost/kg -$ 
138.70 

-$ 79.24 

Capital Cost $1,445,000 

Table 39 ± [Torbay Model Results] Most Cost-Effective Scenario   

These scenarios indicate the direct ion that  m anagem ent  should take if the highest  levels of 
reduct ion are required. Addit ional fine- tuning can be undertaken using the result  tables in 
Sect ion 3.2, part icularly those at  the sub-catchm ent  scale. This is ult im ately a responsibilit y 
for catchm ent  m anagers, and has therefore not  been at tem pted here. 
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3 .5 . Lan d  Use Ch an g e Scen ar ios 

The term s for this project  stage loosely refer to evaluat ion of landuse change. As a follow-
on from  work carried out  in previous stages, the following landuse change opt ions were 
considered:  

·  I ncrease in resident ial area 

·  I n- fill sewering of resident ial areas 

·  I ncrease in plantat ions (WI  only)  

·  I ncrease in hort iculture. 

·  Point  source BMP im plem entat ion 

·  Point  source phase-out  

These opt ions com bine som e im portant  recent  t rends (such as the increase in plantat ions) , 
as well as potent ial land use changes that  pose concerns to som e land m anagem ent  
agencies such as the Water and Rivers Com m ission (such as the increase in hort iculture) . 

3 .5 .1 . W i lson  I n let  cat ch m en t  

I ncrease in resident ial area 

In Wilson Inlet  the bulk of m odelled resident ial nut r ient  export  com es from  peri-urban areas 
(2.6%  of P and 2.4%  of N) , with sewered urban around 0.1%  of P and N and un-sewered 
urban only slight ly m ore at  0.4%  of P and 0.3%  of N.       

For this land use change scenario, we increased the peri-urban areas by 50% , and the 
sewered urban areas by 100% . (Un-sewered urban should be rest r icted through planning 
and was not  increased) .  Five sub-catchm ents ± Lake Barnes,  Denm ark Foreshore, Denm ark 
Town, Hay Estuarine and Lower Lit t le River (409, 434, 435, 436, and 437)  ± contain all of 
the sewered urban, nearly 90%  of the un-sewered urban, and nearly 80%  of the peri-urban 
landuse. The m odelled increases were therefore rest r icted to these sub-catchm ents.   

 
TOTAL P Export N Export 

Pre BMP export [INLET] 12,680 67,952 

POST BMP export [INLET] 12,801 68,490 
kg INCREASED 121.2 537.9 
% INCREASED 0.96% 0.79% 

Table 40 ± Increased residential area - WI 

Under this land use change scenario, increased nut r ient  export  is likely to be sm all ± in the 
order of 1%  of the overall total. The bulk of the increase is cont r ibuted by Peri-Urban land 
use increase. Note that  increases in urban areas will direct  addit ional sewerage export  
through the Denm ark STP, which current ly cont r ibutes 0.4%  of P and 0.7%  of N to the 
Inlet . I t  is reasonable to assum e that  this would double with a doubling in sewered urban, 



 

; Yejed[ i �� �7i i eY_Wj[ i  Nutrient Reduction BMPs in Wilson Inlet & Torbay catchments 53 

so suggest ing an increase from  this scenario of about  a 1.8%  increase in P and a 2.2%  
increase in N. 

While concerns are raised about  the affect  of resident ial increase on nut r ient  exports t o WI , 
this scenario suggests that  such concern is perhaps over-stated. 

I ncrease in plantat ions (WI  only)  

To est im ate the effect  of the recent  dram at ic increase in plantat ion forest ry in the Wilson 
Inlet  Catchm ent  (a conversion of between 20-25%  of grazing land) , a run was m ade where 
all plantat ions were converted back to grazing. This provided a figure for the likely nut r ient  
reduct ions from  the increases.  

 
TOTAL P Export N Export 

kg Decreased -1260 -5224 

% Decreased -10%  -8%  

Table 41 ± Existing Plantations - WI 

Based on this, plantat ion forest ry is est im ated to have reduced nut r ients reaching the inlet  
by 10%  for Phosphorus and 8%  for Nit rogen ± a significant  change.  

I n the event  that  plantat ions cont inued to grow, further reduct ions in nut rients would be 
likely. To est im ate potent ial im pacts of a further increase in plantat ions of the sam e scale, 
we carried out  two sim ulat ions:  

·  First , we doubled the total area of plantat ions in the catchm ent , with the land use 
change from  grazing to plantat ion evenly spread across all catchm ents. 

·  Secondly, we doubled the area of plantat ions, but  confined this doubling to the top 
five sub-catchm ents in term s of plantat ion area:  Springs, Waterm an, Kwornicup, 
Ooranggatup Creek and Am uri Creek (414, 415, 422, 433 and 441) .  Together these 
five sub-catchm ents contain just  under 50%  of all plantat ions in the WI  catchm ent ,  
so the increase am ounts to an addit ional 50%  in plantat ion area. Note that  such a 
change would require the conversion of over 90%  of grazing to plantat ions in the 
five catchm ents. 

 

 P_Export N_Export 

kg removed 1688.1 7052.0 

% removed 13% 10% 

Table 42 ± Doubling of Plantations - WI 

The first  scenario ± a doubling of plantat ions ± is est im ated to provide a further reduct ion in 
nut r ients reaching the inlet  by 13%  for Phosphorus and 10%  for Nit rogen, as shown in 
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Table 42. Note that  in both of these scenarios, the increase in plantat ions has been applied 
equally over all grazing landuse.1 

 

 P_Export N_Export 

kg removed 428.0 1778.7 

% removed 3.38% 2.62% 

Table 43 ± 50% Increase in Plantations - WI 

The second scenario ± a 50%  increase in key sub-catchm ents ± is a m uch m ore likely 
scenario, but  has a m uch m ore lim ited affect  on nut r ients. This is largely because the sub-
catchm ents involved are in the upper part  of the catchm ent . As a result  their effect  on 
nut r ient  export s is m it igated against  by the assim ilat ion that  occurs through the st ream  
network. 

I n- fill sewering of resident ial areas 

This scenario involves changing all exist ing un-sewered urban areas to sewered urban ± as 
is happening through in- fill sewer program s. 

 
 P Export N Export 

kg removed 14.9 74.5 

% removed 0.12% 0.11% 

Table 44 ± In-fill Sewering of residential Areas - WI 

As the table shows, due to the lim ited areas of un-sewered urban, the im pact  is likely to be 
m inim al. 

Point  source BMP im plem entat ion 

The im plem entat ion of BMPs at  point  sources is effect ively carried out  in the BMP evaluat ion 
in Sect ion 3.2. However, there the level of im plem entat ion for Dairy and Piggery BMPs was 
set  at  60% . We can raise this to the m axim um  level to produce the following result :  

 
 P_Export N_Export 

Pre BMP export [INLET] 12,680 67,952 

POST BMP export [INLET] 11505 66803 

kg removed 1175 1149 

% removed 9.3% 1.69% 

Table 45 ± Full BMP Implementation ± Point Sources - WI 

                                           
1 The application of land use change has been modified by map unit, to provide greater % of change in the map unit types which have seen 
more plantation establishment. 
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The P reduct ion shown in Table 54 is high due to the nature of the anim al wastes that  are 
being rem oved. Previous assessm ent  has indicated that  such rem oval is very cost -effect ive. 

Point  source phase-out  

Point  sources in WI  that  are of concern include piggeries, diaries, STPs and landfill sites. 
However, of these we only have reasonable est im ates for the exports from  piggeries, 
dairies, and the Denm ark STP. The lat ter cannot  be phased out ,  and in fact  already has had 
significant  BMP im plementat ion to reduce it s discharge. We therefore sim ply m odelled the 
rem oval of the piggeries and diaries in WI , as shown in Table 46. Clear ly the im pact  of such 
a m ove ( to say nothing of it s social ram ificat ions)  would be significant , with nearly 10%  
reduct ion in P export s and 5%  in N export . 

 
 P Export N Export 

Pre BMP export [INLET] 12,680 67,952 

POST BMP export [INLET] 11,428 64,928 

kg removed 1252.5 3024.5 

% removed 9.9% 4.5% 

Table 46 ± Point Source Phase-Out - WI 

I ncreases in hort iculture. 

Vegetable product ion 

The top five sub-catchm ents in term s of annual hort iculture area are Cuppup Creek, Lake 
Saide, Lower Saide/ Nullaki, Possum  Trapper and Lower Sleem an (401, 419, 438, 412 and 
439) . Together these five sub-catchm ents contain about  65%  of all annual hort iculture in 
the WI  catchm ent . We increased (m ore than doubled)  the area of annual hort iculture to 
increase annual hort iculture over the catchm ent  by 100% . 

 
 P_Export N_Export 

Pre BMP export [INLET] 12,680 67,952 

POST BMP export [INLET] 14,010 74,431 

kg INCREASED 1330.3 6478.5 

% INCREASED 10.5% 9.5% 

Table 47 ± Annual Horticulture Doubling (vegetables) - WI 

The increases ± in the order of 10.5 for P and 9.5%  for N ± are significant , and reflect  in 
part  the near- inlet  locat ion of the catchm ents where m ost  vegetable growing takes place. 

Vineyards 

The land use m aps used in this project  do not  contain data on vineyard locat ions (see 
Gravitas, 2001) , therefore som e est im ates have had to be m ade in term s of areas.  

We m odelled the effect  of 500ha of vineyards (perennial hort iculture)  over the whole of 
Wilson Inlet . This is an est im ate of the current  level of plant ing in the catchm ent , as no 
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accurate data is current ly available. The est im ated im pact  is m inim al:  an addit ional 1.2%  
for Phosphorus and 1%  for Nit rogen. 

 

 P_Export N_Export 

kg INCREASED 150 719 
% INCREASED 1.2% 1.0% 

Table 48 ± Existing Vineyards - WI 

We then m odelled the effect  of a significant  level of vineyard establishm ent  (250ha)  in a 
single catchm ent  relat ively near Wilson Inlet  (Scotsdale Creek) .  Table 49 provides the 
est im ated effect  relat ive to the overall nut rients reaching Wilson Inlet  ± an addit ional 2%  
for Phosphorus and 2%  for Nit rogen.  

 

 P_Export N_Export 

kg INCREASED 249 1113 
% INCREASED 2%  2%  

Table 49 ± 250ha Scotsdale vineyards ± re WI 

However, looking at  this scenario in term s of t he im pact  on the output  from  just  Scotsdale 
Creek it self ( see Table 50) , we wee that  such a landuse change could increase P by 32%  
and N by 26% . Clearly changes of this order in a single sub-catchm ent  could have dram at ic 
effect s on the water qualit y in a single sub-catchm ent . 

 

 P_Export N_Export 

kg INCREASED 249 1113 
% INCREASED 

[Scotsdale] 32%  26%  

Table 50 ± 250ha Scotsdale vineyards ± re Scotsdale 

Finally, we sim ulated the im pact  of a quadrupling of the est im ated area of vineyards -  up to 
2000ha -  spread over t he Wilson Inlet  catchm ent . Even at  this level, the Vineyards are not  
est im ated to have a significant  overall im pact , increasing both Nit rogen and Phosphorus by 
just  3% . 

3 .5 .2 . To r b ay  cat ch m en t  

I ncrease in resident ial area 

The significant  resident ial landuse in the catchm ent  is Peri-Urban ± which covers som e 
472ha. Nearly half of this (229ha)  is in sub-catchm ent  0306 (Seven Mile ( lower) ,  and a 
further 106ha in 0303 (Torbay East ) . 
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We m odelled a 100%  increase in peri-urban landuse in these two catchm ents. The effect  of 
this is est im ated to be a m inor increase overall of about  1%  for P and 2%  for N. The rise in 
nut r ients is relat ively higher in the two affected catchm ents:  4%  increase in P and N for  
Seven Mile Lower and 2%  increase for  Torbay East . 

 
 P_Export N_Export 

kg INCREASED 83 375 

% INCREASED 1% 2% 

Table 51 ± Increased residential landuse - Torbay 

 

I n- fill sewering of resident ial areas 

Un-sewered resident ial areas com prise only 6ha in the ent ire catchm ent , and cont r ibute less 
than 0.1%  of nut r ients. As a result  this was not  considered useful to m odel. 

Point  source BMP im plem entat ion 

The im plem entat ion of BMPs at  point  sources is effect ively carried out  in the BMP evaluat ion 
in Sect ion 3.2. However, there the level of im plem entat ion for Dairy and Piggery BMPs was 
set  at  60% . We can raise this to the m axim um  level to produce the following result :  

 
   P  N 

kg removed 2321 2316 
% removed 41% 10% 

Table 52 ± Full BMP Implementation ± Point Sources - Torbay 

For Torbay overall, this change could have a very significant  im pact  on P export  through a 
reduct ion of 41% . N effect  is sm aller but  st ill significant  at  10% .  

 

Point  source phase-out  

Point  sources in Torbay that  m ay be of concern include a piggery, diaries, STPs and landfill 
sites. However, we again only have reasonable est im ates for the exports from  piggeries, 
dairies, and the Tim ewell Rd Treefarm / STP. The lat ter cannot  be phased out , and is it self a 
significant  BMP im plem entat ion on Albany sewage t reatm ent  to reduce discharge.  

We therefore only m odelled the rem oval of the piggeries and diaries, as shown in Table 53, 
by changing them  to norm al grazing. The nutr ient  im pact  would be very large, with over 
50%  reduct ion in P exports and nearly 40%  in N export . 
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 P_Export N_Export 

Pre BMP export [INLET]          
5,607  

       
23,362  

POST BMP export [INLET]          
2,630  

       
14,694  

kg removed 2977 8668 

% removed 53% 37% 

Table 53 ± Point Source Phase-Out - Torbay 

The im pact  at  the sub-catchm ent  scale is even greater, as shown in Table 54, where up to 
nearly 70%  of P could be rem oved from  West  Torbay through rem oval of the intensive 
anim al agriculture there. 

 
SUB_CATCHM P N P N 

Marbellup -163 -413 -28% -15% 
Seven Mile (Upper) 0 0 0% 0% 

Torbay East -1984 -5822 -62% -45% 
East Torbay 0 0 0% 0% 

Seven Mile (lower) 0 0 0% 0% 
West Torbay -828 -2431 -68% -55% 

Table 54 ± Sub-catchment Nutrient reductions from Piggery & Dairy Phase-out (Torbay) 

Due to the m odel cont r ibut ions of N and P from  these land uses, this is the single m ost  
significant  land use change available for  the Torbay catchm ent . 

I ncreases in hort iculture 

A 100%  increase in annual hort iculture was m odelled, replacing grazing with annual 
hort iculture throughout  the catchm ent . The m odel effect  was an increase in nut r ients of 7%  
for P and 8%  for N. 

 
 P_Export N_Export 

Pre BMP export [INLET]          
5,607  

       
23,362  

POST BMP export [INLET]          
6,005  

       
25,174  

kg Increased 398 1813 

% Increased 7% 8% 

Table 55 ± Annual Horticulture Doubling - Torbay 

We then m odelled a 100%  increase in hort iculture for the catchm ent ,  with changes only in 
sub-catchm ents Torbay East , Seven Mile ( lower)  and West  Torbay (303, 306, and 307) . 
These three sub-catchm ents contain 95%  of the annual hort iculture in the catchm ent . 
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 P_Export N_Export 

Pre BMP export [INLET]          
5,607  

       
23,362  

POST BMP export [INLET]          
6,230  

       
26,223  

kg INCREASED 623 2862 

% INCREASED 11% 12% 

Table 56 ± Annual Horticulture Doubling ± Torbay (Selected sub-catchments) 

The m odelling of this m ore concent rated change suggest  a larger increase ± 11%  for P and 
12%  for N. This occurs due to the affected sub-catchm ents being closer to the inlet  and 
therefore lees subject  t o reduct ion of nut r ients due to assim ilat ion. 
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3 .5 .3 . Lan d  Use Ch an g e Su m m ar y  

Wilson I nlet  

Overall, m any of the landuse change scenarios m odelled appear to be unlikely to have large 
im pacts on nut r ient  exports to Wilson Inlet . The except ions are:  

·  the recent  increases in plantat ion establishm ent  in the catchm ent ;  

·  potent ial further increases in plantat ions (although recent  events in the plantat ion 
indust ry m ay rule such increases out ) ;  

·  full im plem entat ion of BMPs at  intensive agriculture such as piggeries and dairies;  

·  phase out  of intensive agriculture;  and 

·  a doubling in annual hort iculture in exist ing sub-catchm ents. 

Note that  any significant  changes within a single sub-catchm ent  (such as the m odel for  
250ha of addit ional vineyards in Scotsdale Creek)  could have significant  effects on the local 
waterway, while having a relat ively m inor im pact  on nut r ient  exports t o the inlet  as a 
whole. Elevated nut r ient  concent rat ions within such a waterway could provide condit ions 
suitable for  algal bloom s. 

Torbay 

The landuse change scenarios m odelled appear to have a range of im pacts on nut r ient  
exports to Torbay:  

·  Changes in resident ial land uses seem  likely to cause only m inor increases [ 1-2% ] ;  

·  a doubling in annual hort iculture  would provide m oderate increases [ an increase in 
nut r ients of 7%  for P and 8%  for N ]  if spread throughout  the sub-catchm ents,  
higher if confined to exist ing sub-catchm ents [ 11%  for P and 12%  for N] ;  

·  full im plem entat ion of BMPs at  intensive agriculture such as piggeries and dairies 
would have a significant  effect  [ a reduct ion of 41%  in P and 10%  in overall N] ;  and 

·  the rem oval of piggeries and dair ies would have an even greater reduct ion [ 53%  for 
P and 37%  for N] , with even higher %  reduct ions at  the sub-catchm ent  scale. 
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3 .6 . W or k sh op  Feedb ack  

Feedback sheets were dist r ibuted at  workshops to receive and com m ents or quest ions from  
part icipants.  As well as providing a m ailing list  to forward the com pleted report  to, the 
feedback received provided useful for  future workshop design. 

I n addit ion, com m ents were recorded during quest ion sessions in the workshops. These 
com m ents have been appended. 

Key issues com m on to both were:  

·  the effect  of nut r ient  assim ilat ion on nut r ient  export  to the inlets;  

·  provision of inform at ion to land m anagers ( ie farm ers)  on the im plicat ions of their  
m anagem ent ,  and the costs at  the farm  scale;  and 

·  the funding of nut r ient  reduct ion works ( ie BMP im plem entat ion)  as well as the 
funding of the BMP im plem entat ion (educat ion/ out reach)  process it self. 

The lat ter has not  been included in the cost ing of scenarios, and we are not  able to provide 
cost ings at  this stage. However, it  would seem  appropriate that  agencies responsible for  
land m anagem ent  works should be able to budget  addit ional funds using in-house 
understanding of these costs. I t  is possible to sim ply add 10-20%  to any project  budget . 

Provision of inform at ion is an on-going concern to the project  team , and we are intending to 
provide a sm all num ber of addit ional workshops to interested groups (such as LGAs and 
farm ers groups) ,  part icularly in the last  stage of the proj ect . 

Nut rient  assim ilat ion is another area of research ent irely, and we are pleased that  the 
current  Watershed Torbay program  sees at tent ion being given to in-st ream  processes and 
assim ilat ion. Perhaps at  som e later stage in that  process som e results m ay be integrated 
into our m odels and the m odels re- run. 

I n the Torbay workshop, another concern was the lack of som e inform at ion for the 
m odelling ± especially understanding of the current  level of im plem entat ion, and localised 
research into m anagem ent  and nut r ient  loss. 

3 .6 .1 . Mod i f icat ion s t o  m od el l in g  

Som e sm all changes were m ade on the basis of com m ents regarding current  levels of 
im plem entat ion, especially for the Torbay catchm ent . Future m odelling should address 
bet ter assim ilat ion factors if these are available from  research being conducted on the 
South Coast . 
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4 . Con clu sion s 

The m odelling reported on here provides the m ost  detailed set  of inform at ion to base 
m anagem ent  decisions for nut r ient  reduct ion in Wilson Inlet  and Torbay. Properly used, it  
can give clear direct ion on the m ost  cost -effect ive ways to reduce nut r ient  exports from  
exist ing land uses. I t  also suggests the m ost  effect ive land use changes for nut r ient  
reduct ion, although without  necessarily recom m ending these. 

Ult im ately, the success of the Evaluat ing Catchm ent  Managem ent  Policies project  will be 
m easured in the extent  to which the principal land m anagem ent  agencies in the region can 
prom ote and fund the appropriate BMPs for nut r ient  reduct ion. And, in the extent  to which 
land m anagers at  the individual property scale are prepared to im plem ent  the necessary 
changes to their pract ices that  will m ake the difference. 

The ut ilit y of this report  is som ewhat  reduced due to the lack of any targets for nut r ient  
reduct ion based on biological research in the two catchm ents. I n the case of Torbay, the 
research is really j ust  beginning, whilst  in Wilson Inlet , a significant  program  of research 
has provided a great ly im proved understanding of the funct ioning of the system , but  no 
clearly-defined targets for nut r ient  reduct ion. Had we well- founded targets, we could 
est im ate the act ions required to m eet  them . Instead, we are working in a target ing vacuum , 
and can only suggest  what  IS possible. 

We believe that  a shortcom ing of the current  proj ect  -  in relat ion to this biological research 
± lies in the focus of the m odel. Ult im ately, it  is a lum ped m odel dealing with roughly-
approxim ated nut r ient  loads, rather than with spat ial and tem poral est im ates of nut r ient  
concent rat ions. We have always t r ied to keep sight  of this fact . 

Paradoxically though, such crudeness m ay contain the st rength of the m odel:  it  is a rough 
m odel, but  then our understanding of the system s involved is likewise som ewhat  rough. As 
a num ber of previous reports from  this proj ect  have m ade clear, there is not  a great  deal of 
locally-derived data in the area of landuse, land m anagem ent  and nut r ient  loss. We are 
doing the best  with what  we have:  we are not  pretending that  we have a finely honed tool 
of great  precision. 

4 .1 . W i lson  I n le t  

The highest  realist ic scenario indicates the direct ion that  m anagem ent  should take if the 
highest  levels of reduct ion are required. This set  of BMPs should achieve reduct ions of 22%  
for both N & P, while providing a significant  yearly return over 10 years of over $200,000. I t  
is considered that  the levels of im plem entat ion given are possible with adequate funding. 
Such funding should be returned to the catchm ent  through product ivit y im provem ents 
within 10 years. 

I f m ore finely- tuned direct ions are required, land m anagers can use the detailed results to 
direct  m anagem ent  at  t he sub-catchm ent  scale. 
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4 .2 . To r b ay  

The m ost  cost -effect ive scenario indicates the direct ion that  m anagem ent  should take if the 
highest  levels of reduct ion are required. With an up- front  cost  of nearly $1.5 m illion, the set  
of BMPs should st ill provide a significant  yearly return over 10 years of over $250,000. The 
rem oval rate for P is around a third, while N rem oval is lower (around 15% )  due to the 
absence of r iparian buffers. 

Again, land m anagers should use the detailed results to direct  m anagem ent  at  the sub-
catchm ent  scale. 

 

4 .3 . Fu t u r e in f o r m at ion  r eq u i r ed  

This stage of the project  has ident ified (or reinforced)  the need for a num ber of addit ional 
act ions:  

·  The provision of bet ter inform at ion for farm ers on the effects of their land 
m anagem ent  decisions ± ie:  how to be ªnut r ient - fr iendlyº farm ers;  

·  Bet ter inform at ion on current  land m anagem ent  pract ices ± such as levels of 
im plem entat ion of appropriate BMPs;  

·  Bet ter m onitoring of exist ing land use by LGAs;  and 

·  The developm ent  of reduct ion targets t o direct  m anagem ent  act ions. 
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6 . Ap p en d ices 

Nu t r ien t  Red u ct ion  W or k sh op s -  Par t icip an t s 

 

To r b ay  Cat ch m en t  W or k sh op  

Tuesday 2nd July 2002 

Elleker Hall, Elleker 

1.30pm  ± 5pm  

 

Bob Gret ton (Landcare consultant )  

Chris Bram pton (Agricultural Consultant )  

Howard Shapland (Hort iculturalist )  

John Grant  (Ag WA)  

Julie Pech (W&RC)  

Ken Eade (Water Corporat ion)  

Lionel Downes (Farm er and Hort iculturalist )  

Marisa Papalia (Planner, City of Albany)  

Monty Walker (Farm er and Hort iculturalist )  

Noel Bignell (Farm er and Hort iculturalist )  

Richard Hindley (Planner, City of Albany)  

Terry Walsh (W&RC)  

Louise Duxbury (Green Skills I nc Denm ark)   

Sim on Neville (Ecotones & Associates, Denm ark)   

David Weaver  (Ag WA Albany)   
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W ilson  I n let  Cat ch m en t  W o r k sh o p  

Tuesday 4 th July 2002 

Denm ark Shire, Denm ark 

1.30pm  ± 5pm  

 

Alex Sym e (Councillor, Denm ark Shire)  

Chris Gunby (W&RC)  

David Jan (GIS analyst , RI C)  

David Low (Landcare consultant )  

Em m a Huxley (Com m unity Landcare Coordinator)  

Geoff Evans (Denm ark Environm ent  Cent re)  

Jay Piercey (Uni student )  

Jennifer Sm ith (Planner, Denm ark Shire)  

John Piercey (Landowner)  

Kirsty Alexander (W&RC)  

Owen Stokes-Hughes (Councillor, Denm ark Shire)  

Rachel Read (Landcare consultant )  

Louise Duxbury (Green Skills I nc Denm ark)   

Sim on Neville (Ecotones & Associates, Denm ark)   

David Weaver (Ag WA Albany)   
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Nu t r ien t  Red u ct ion  W or k sh op s -  Co m m en t s 

Com m en t s f r o m  t h e W i lson  I n let  W or k sh o p  ±  Den m ar k  Sh i r e ±  4 / 7 / 2 0 0 2  

 

·  Assim ilat ion is clearly im portant  ± has there been local research (not  yet ! )  

·  What  are the point  source nut r ient  output  figures based on? ± Many will use best  pract ices. 

·  Has there been m onitor ing of sub-catchm ent  outputs?? (only som e)  

·  What  re the nut r ient  output  figures for nat ive vegetat ion based on? Does it  account  for the 
im pact  of fires and other m anagem ent? 

·  When is the best  t im ing for fert iliser applicat ion in upper catchm ent  grazing areas..?? 

·  I  wouldn’t  separate riparian fencing from  stock crossings and watering points ± they are a 
package. 

·  Has any work been done on soil com pact ion and the effects of this on water m ovem ent  and 
drainage. ± David Weaver has som e CSIRO papers on it . 

·  Do we have figures on what  urban areas cont r ibute?  -   [ A:  There has been som e m onitor ing 
and good figures are available for standard urban areas.]  

 

SCENARI OS:  

 

·  3 rd order st ream s in WI  don’t  need fencing as m uch nat ive veg is already under state forest  ( ie 
no clearing) . 

·  Are plantat ions part  of hort iculture? ± A:  no. 

·  The m odel does not  incorporate what  is lost  by not  im plement ing BMPS ± aesthet ics, loss of 
ecosystem  services, tourism  etc. 

·  The cost  of the ªm ost  effect iveº scenario is the sam e cost  as the proposed perm anent  inlet  
opening ($10 m illion) . 

·  21%  P and 14%  N reduct ion does not  seem  very m uch ± how m uch do we need to reduce 
by?? 

·  Nut r ient  in the waterways are on the r ise:  we need to set  targets that  are achievable in the 
next  5-10 years to change these t rends. 

·  The m odeled costs of im plem ent ing BMPs does not  include public educat ion/ com m unicat ion!  
Who pays for these costs? 

·  We need to look at  proposed land use changes and ways to reduce nut r ient  export  ± eg 
developm ent  condit ions. 

·  Would like educat ion costed into the m odel. 
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Com m en t s f r o m  To r b ay  W or k sh op  ±  El lek er  Ha l l  -  2 / 7 / 2 0 0 2  

 

·  Need to assess nut r ient  loads of specific waterways ± this requires detailed m onitor ing. Eg 
m onitoring after fert iliser applicat ions. We should br ing the inform at ion m uch closer to the 
farm ers eg farm ers doing their own m onitor ing. 

·  Local inform at ion about  how m uch fert iliser is applied on different  soils and how m uch is lost . 

·  We lack local inform at ion ± could survey local landholders. 

·  The system  is com plex ± losses today are not  necessarily from  recent  applicat ions. The 
fert iliser store in the soil is from  years of (over)  applicat ion. 

·  We need good inform at ion on fert iliser applicat ions ± eg sulphur 

·  Water m onitoring snapshots are being done ± the real costs are in the sam ple analysis. 

·  The Ribbons of Blue project  has a 0.5 t im e coordinator for the whole South coast  Region. This 
is insufficient  resourcing to teach the com m unity N & P water qualit y m onitor ing, but  they 
offer low analysis costs and high com m unity involvem ent . The info is provided im m ediately to 
the com m unity. 

·  He asked (Ag dept ..??)  how to grow rye grass ± was given a fact  sheet  on rye grass for  
Victor ia! !  

·  Concerned that  the Perennial pasture figure for N reduct ion is lower than the P figure. ± notes 
that  grasses are generally high N users. 

·  Riparian fencing has other benefit s ± eg protect ion from  gast rolobium , stops the loss of cat t le 
to bogs, and avoids having to chase stock esp during calving!  

·  Another best  pract ice ± shelter belts for protect ion (m icro-clim ates) . 

·  Concerned about  the lack of soil test ing (by farm ers)  to evaluate fert iliser requirem ents. 

·  Raised concerns that  fer t iliser recom mendat ions from  soil test ing by com panies is not  
independent . (or useful! ! )  

 

SCENARI OS 

·  Status Quo Perennials changing quickly ± in > 750 m ay be up to 70%  (but  we lack the 
info)  

·  Grazing Effect ive fert iliser use figure is too high!  Needs surveying. 

·  Hort iculture Figure of current  rate is too low ± raise to 50% ?? ± m any growers apply slow 
release fert ilisers, with direct  applicat ions etc. 

·  Develop a m at r ix of soil/ slope type and the BMPs. 

·  Can cost -sharing opt ions be explored by the m odel? Part icular ly beyond m aximum  scenario of 
35% . 

·  Can we use the m odel on an individual property basis? (development  required!)  

·  We don't  have a local facilit y to soil test  and give advice on soil test  results. 

·  We need grasses to grow in wet  areas. 

·  Need assistance in establishing perennials in saturated ground. 
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·  The highest  possible scenarios will slow water down ± this will result  in longer t im es and 
increase assim ilat ion ± is this accounted for? 

 


