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1. Introduction

This document is the first of two reports that will present the results of the final Stage (5) of
a Natural Heritage Trust-funded project titled “Evaluating Catchment Management Policies”.
The project was focussed on the catchments of two large inlets £+ Wilson Inlet and Oyster
Harbour + along with two smaller adjacent catchments: Torbay Inlet and Princess Royal
Harbour. All are located on the south coast of Western Australia.

The project has run over 3 years, and was designhed to comprise eight modular stages:

1.1 Literature review of Best Management Practices (BMPs) and Best Planning Practices
(BPPs) for achieving reductions in nutrient and sediment loads to receiving
waterways and sustainable agricultural development.

1.2 Background research of catchment status and issues and development of Rural Policy
Precincts; research of Socio-Economic Instruments (SEIs) for achieving reductions in
nutrient and sediment loads to receiving waterways and sustainable agricultural
development.

2 Limited Review of Software and Simulation Systems used to Assess Rural
Management Practices.

3.1 Localisation of BMPs, BPPs and SEls to achieve reductions in nutrient and sediment
loads.

3.2 Applicability of BMPs, BPPs and SEls to achieve reductions in nutrient and sediment
loads.

4 To develop a simulation framework to assess policy sets for nutrient and sediment
reductions in the Wilson Inlet and Oyster Harbour catchments.

5 Simulation of policy sets for nutrient and sediment reductions in the Wilson
Inlet and Oyster Harbour catchments.

6 Extension and refinement of BMP and BPP evaluation in the Wilson Inlet and Oyster
Harbour Catchments.

Stages 1.1, 1.2, 2, 3.1, 3.2 and 4 have been completed. An extension of the project to
provide additional modelling capability has also been completed (Neville, 2002A). Section 6
has been combined with Section 5.

The purpose of this report and the other produced as part of Stage 5 is to present the best
management and planning practices for managing nutrient production in the study
catchments, focussing on nutrient pollution of the receiving inlets.

The project objective was outlined in the tender as follows:

Use the WINCMSS mimic tool to evaluate a range of BMP options in each of the
Wilson Inlet and Torbay catchments. Prepare summary information that details the
outcome of this evaluation.
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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 modelling framework
was developed in Stage 4 and the extension. See Neville (2001), (2002A) and (2002B),
Deeley (2001), and Gravitas Consulting (2001) and (2001A) for details.

The major components of Part 5 were as follows:

Use the WINCMSS mimic tool to evaluate a range of BMP options in each of the
Wilson Inlet and Torbay catchments. Preparation of summary information that
details the outcome of this evaluation.

Use of the summary information and other data from the project as a basis for 2
catchment workshops where the BMP and landuse changes were discussed, verified
and modified by landholders and peers.

Using the outcomes of the workshop discussions to re-evaluate scenarios.

Preparation of a report on the results of the BMP and landuse evaluations, the
workshops held with landholders, and the changes in the evaluations as a result of
landholder input.

This report discusses the development of each of these components. A second report from
Stage 5B of the project will deal with Oyster Harbour and Princess Royal Harbour.

1.1. The Modelling Context

The modelling program initially used was CMSS (for “Catchment Management Support
System”) - a product of CSIRO Land and Water. Shortcomings in this product led to the
development of a new modelling platform using Microsoft Excel spreadsheets (see Neville,
2001 for details). This modelling tool is referred to as the “WINCMSS mimic tool” in the
project tender.

The modelling uses a simple scaled hierarchy of modelling units, following CMSS
conventions:

Catchment = the largest scale unit, representing the whole area to be modelled;

Catchment Region (CR) + small catchments will require only one of these, larger
catchments will have more;

Sub-Catchment (SC) + a number of these make up a catchment region. Each sub-
catchment drains to one point in the landscape; and

Mapping Unit (MU) £ used to sub-divide each sub-catchment into parcels. Areas of land
use are calculated and stored at the mapping unit level. If other attributes such as
rainfall, geology or slope are used, their area is also calculated and stored at the
mapping unit level.

For the current project, four Catchment Regions have been defined:
01 + Oyster Harbour;

02 + Princess Royal Harbour;

03 + Torbay Inlet; and

04 + Wilson Inlet.
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These catchment regions (or 2catchments®) have been split up into a total of 83 Sub-
catchments, based on the Rural Policy Precincts defined in Neville (1999), but modified in
order to be hydrologically sound. This process was described in Gravitas (2001).

The two catchment regions covered in this report - Wilson Inlet and Torbay Inlet+ have 39
and 6 sub-catchments respectively. These sub-catchment boundaries are shown in Figure 3
below:

Figure 3 £ Sub-catchment boundaries in Wilson Inlet and Torbay catchments.

;Ygedio 7iieYWi Nutrient Reduction BMPs in Wilson Inlet & Torbay catchments 6



2. Project methodology

2.1. Evaluating BMPs

A number of BMP options have been developed in earlier stages of the project. These are
described in earlier reports, notably Neville (2002A and 2002B). Some of these have
already been tested in the Wilson Inlet, as part of development of the WinCMSS mimic
product (28SlowCoach®) described in Neville (2002A).

In this stage, individual scenarios were run for all BMPs developed for the project, providing
results on their performance on a sub-catchment basis for both Wilson Inlet and Torbay
catchments.

Based on these results, we developed composite policy sets, and ran scenarios for these
complementary BMPs. Effectiveness was assessed on a sub-catchment basis. A comparison
has been made of BMPs between the two catchments and differences discussed.

A small number of composite scenarios were developed:
Status quo (a model of the impact of current nutrient reduction efforts);
Highest-reduction policy set; and
Most cost-effective policy set.

In the case of the Wilson Inlet catchment, we undertook additional development of the most
cost-effective policy set by only implementing riparian buffers in specific sub-catchments
where the riparian buffer cost-effectiveness was greatest.

In addition we have modelled the impacts of some landuse change, namely:
Increase in residential area
Increase in plantations (WI)
In-fill sewering of residential areas
Point source BMP implementation
Point source phase-out
Increase in horticulture.

We wanted to develop scenarios in relation to nutrient reduction targets for the inlets, to
assess what level of implementation (and expenditure) would be required to meet such
targets. We therefore sought direction on nutrient reduction targets for the two catchments
from the WA Water and Rivers Commission. Such targets are, however, still in the
development stage.
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2.2. Consultation and catchment workshops

Meetings were held with land managers (from AgWA, W&RC, and LGAs) regarding policy
intentions. This assisted in the development of scenarios, and allowed some assessment of
policy implications and likely effectiveness.

We ran one catchment workshop each for Wilson Inlet and Torbay. Each workshop was
offered to landholders, landcare practitioners and agency staff. Workshops were held at
public venues (Elleker Hall and the Denmark Shire). We liaised with groups working on
catchment management in each catchment in an effort to ensure good representation at the
workshops. Although workshop attendances were lower than hoped, they were lively and
useful forums. Lists of attendees are given in the Appendices.

Each workshop was used to explain the project to the community, as well as provide
results. The results from the first part of the project were used to produce a small number
of demonstration scenarios for presentation. These scenarios comprised mainly BMPs, and
gave indicative cost/effectiveness information to be compared to desired nutrient
reductions.

The workshops carried out the following functions:
Provided an outline of the overall project;
Explained how the models have been constructed;
Presented the scenarios;
Sought clarification, comments or concerns, or changes to the scenarios presented;

Sought a workshop consensus on directions for nutrient reduction management for
the catchment concerned.

One of the important parts of the workshops was to give an opportunity for participants to
provide feedback on nutrient reduction efforts, and this feedback is discussed in Section 3.6
below.
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3. Project results

3.1. Base Catchment Exports

The model has been used to produce estimates of Nitrogen (N) and Phosphorus (P) exports
at a 2base® level. This is taken to be the current level of nutrient export before the
application of any BMPs or changes in land use.

Two estimates have been derived: at Source = being at the source of production (2off-
farm®), and Routed and Assimilated + being the level reaching the receiving waterbody or
inlet after passage along the riverine system. The latter figure is also termed 2at Inlet°.

3.1.1. Wilson Inlet catchment

Land Use

Base catchment exports by land use in the Wilson Inlet catchment are shown in Table 1
below. Based on the model, grazing is indicated as the key nutrient producer in the
catchment, with around 60% of both P and N production. Plantations are the second most
significant use, although it is worth noting that in most cases these have replaced grazing at
a lower rate per ha.

Dairying is also a moderate P exporter to the inlet as indicated by the routed and
assimilated figure of 10.7%.

Land Use Export at Source Routed and assimilated (at Inlet)
P N P N
Kg % Kg % Kg % Kg %
Remnant Vegetation 11419 2% 7481.84 3.5% 375 3.0% 2,404 35%
Grazing 245417 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% 108%6 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 195% 1,457 11.5% 9,551 14.1%
Sewered Urban 37.84 0.1% 189.2 0.1% 18 0.1% R 0.1%
Un-Sewered Urban 8748 0.2% 4374 0.2% 45 0.4% 223 0.3%
Peri-Urban 736 1.9% 3679 17% 327 2.6% 1634 24%
Wetland 40 0.1% 326 0.2% 1 0.1% A 0.1%
Dairying 2942 7.6% 83826 4.1% 1,359 10.7% 4,077 6.0%
Mt Barker Saleyards 160 0.4% 1200 0.6% 26 0.2% 1% 0.3%
Narricup BExport Abbatoir 0 0.0% 0 0.0% - 0.0% - 0.0%
Piggery - ExtensiveMeaners 344 0.9% 860 0.4% 208 16% 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 38943 215,285 12,680 67,952

Table 1 £ Nutrient Loads by Land Use for Wilson Inlet catchment
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The modelling in Wilson inlet indicates high nutrient reductions through assimilation in the
river system, much higher than for Torbay, which reflects the much large catchments of the
Denmark and Hay rivers. Two notes can be made regarding this:

The level of assimilation would likely be much less in high rainfall years, when high
river flow would lead to much shorter residence times, and may also see the
mobilisation of in-stream sediments with retained nutrient loads; and

The assimilation figures used are based on research from the Eastern States, and
may not be as appropriate here, in particular regarding N assimilation. WA streams
are recognised to have a relatively impoverished fauna compared to their Eastern
States’ counterparts, and much of the upper reaches of the Hay River in particular
may be expected to lack their normal functioning due to degradation of riparian
vegetation and loss of stream form. However the effect of this on N assimilation may
be offset by higher levels of algae growth, due to the more open and therefore
sunnier conditions (higher temperatures).

By sub-catchment

An alternative way of providing results on base export rates is to list nutrient generation by
sub-catchment. The results for Wilson Inlet catchment + both at source and at inlet - are

shown

in Table 2 below.

At Source Routed & Assimilated

Sub-Catchment P_Export % N_Export % P_Export % N_Export %
Cuppup Creek 1727 4.4% 9780 4.5% 1044 8.2% 5,916 8.%
Blue Lake 723 19% 2702 1.3% 146 12% 545 0.8%
Clear Hills 138 0.4% 953 0.4% 24 0.2% 166 0.2%
Mddle Denmerk 248 0.6% 1673 0.8% 79 0.6% 536 0.8%
Blue Gums 1467 3.8% 6576 31% 592 4.7% 2,655 3%
Chorkerup 598 15% 3171 15% 162 13% 861 1.3%
East Hay 1110 2% 5997 2.8% 357 28% 1,926 2.8%
Hay at Mitchell 1550 4.0% 6861 3.2% 843 6.6% 3,730 5.5%
Lake Bames 2251 5.8% 12333 5.7% 364 2% 1,998 2.9%
Lower Mitchell 67 0.2% 403 0.2% 25 0.2% 152 0.2%
Mid Springs 1155 3.0% 6238 2% 345 2% 1,863 2.7%
Passum Trapper 155 0.4% 1058 0.5% 39 0.3% 266 0.4%
Sheepwash 1081 28% 63%4 3.0% 421 33% 2,493 3%
Springs 2857 7.3% 16985 7% 550 4.3% 3,273 4.8%
Waterman 2427 6.2% 13683 6.4% 472 3% 2,663 3%
Cleerillup Creek 362 0.9% 2301 11% 30 0.2% 189 0.3%
Makoyup Creek 135 0.3% 804 0.4% 18 0.1% 110 0.2%
Merdeperup Creek 508 13% 3658 1.7% 40 0.3% 291 0.4%
Lake Sade 3386 1.0% 2033 0.9% 223 1.8% 1177 1.7%
Upper Little River 220 0.6% 1287 0.6% 146 12% 84 1.3%
Upper Mitchell 54 0.1% 369 0.2% 13 0.1% 0 0.1%
Kwornicup 2731 7.0% 15023 7.0% 182 14% 9938 15%
Ngogunillup 1027 26% 6119 2.8% 84 0.7% 498 0.7%
Pardelup 612 16% 4041 1.9% 55 0.4% 363 0.5%
Research Station Creek 1521 3% 9271 4.3% 207 16% 1,263 1.9%
Yamballup Creek 1447 3.7% 8447 3% 3A7 2% 2,024 3.0%
Harewood 482 1.2% 2917 14% 208 16% 1,257 1.8%
Scotsdale Creek 1027 2.6% 6291 2% 519 4.1% 3182 4.7%
Quickup 314 0.8% 1704 0.8% 183 14% 9% 15%

;Ygedio 7iieYWi Nutrient Reduction BMPs in Wilson Inlet & Torbay catchments 10



Upper Sleeman
Ongerup (Spencer Rd)
Qoranggatup Creek
Denmark Foreshore
Denmark Town

Hay Estuarine
Lower Little River
Lower Sade/Nullaki
Lower Sleeman
Amuri Creek

Total - Wison Inlet

2504

1104
193

SERES

697
38,943

6.7%
4.8%
28%
0.5%
0.9%
5.6%
0.7%
1.7%
16%
1.8%

215,285

6.1%
4.8%
3.1%
0.6%
0.9%
4.8%
0.7%
16%
14%
2.2%

946
473
319
160
309
1521
240
468
458
64
12,680

7.5%
3.7%
2.5%
1.3%
24%
12.0%
1.9%
3.7%
3.6%
0.5%

4,767
2,578
1,956
1,060
1,601
7,131
1,336
2401
2,274
426
67,952

7.0%
3.8%
2.%
1.6%
24%
10.5%
2.0%
3%
3.3%
0.6%

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

Such a large table, while providing detailed information on each catchment, does not
provide a clear understanding of the overall situation. We have therefore mapped the model
nutrient export from the catchment using a simple ordinal classification. Figure 4 shows
combined N & P export to the inlet aggregated by subcatchment. It clearly highlights the

most significant nutrient contributors on a subcatchment basis.

Figure 4 £ Combined nutrient export by subcatchment
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Alternatively, Figure 5 identifies the highest subcatchment nutrient export on a per-ha
basis. A small number of subcatchments figure in both maps, as such are indicated at
primary target areas for nutrient reduction efforts.

It is worth noting that some of these subcatchments have been identified through existing
stream water quality monitoring carried out by the Water & Rivers Commission (WRC) as
problem areas. The modelling indications are therefore reinforced or confirmed by the
monitoring results.

Figure 5 £ Combined nutrient export by area.

Model Comparisons

A comparison of the nutrient model results to monitoring results is possible for Wilson Inlet,
where the Water & Rivers Commission has been conducting sampling since 1995. The
comparison shown in Table 3 for the year 1999 (a moderate rainfall year) indicates that in
general terms, the model appears to under-estimate nutrient production, especially of N.
The model estimates 2at Source® = particularly of N + are much closer to the monitoring
results. This supports the comment above that more work is required on assimilation
effects.
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Station Monitoring Results Modeling Results Modeling Results as a % of

Monitoring
TN TP N P N P
Hay 59.62 13 317 59 53% 450%
Denmark 4942 132 1.7 13 16% 9%
Seeman 25.05 358 48 09 19% 26%
Cuppup 2511 202 59 10 24% 52%
Litle R 8.64 0.8 2.2 04 25% 48%

Total 168 9 522 95

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

There are known problems with interpreting monitoring results, as load estimations from
the data are affected by the sampling regime. However there are sufficient similarities to
the model for some satisfaction to be drawn from this comparison.

We should also note that the model was never intended to replace monitoring as some sort
of surrogate; nor is it a primary aim to derive 2accurate® estimates of stream loads. Rather
the aim of the model is to provide relative & indicative results which guide management of
nutrient exports.
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3.1.2. Torbay catchment

Base catchment exports by land use for the Torbay catchment are shown in Table 4 below.
Based on the model, grazing and dairying are indicated as the key nutrient producers in the
Torbay catchment. The importance of dairying in P export to the inlet is indicated by the
routed and assimilated figures, where it is responsible for over 50% of incoming P.

Land Use
Kg
Rermnant Vegetation 109
Grazing 5,524
Cropping 12
Annual Horticulture 1,610
Plantation 254
Sewered Urban 1
Un-Sewered Urban 5
Peri-Urban 397
Wetland 5
Annual Hort 500
Dairying 7,447
Piggery - Intensive 333
STP - Timewell Rd/Tree Farm 35

Totals 16,232

Export at Source
P

% Kg
0.7% 737.75
34.0% 31299.7
0.1% 785
9.9% 8049.2
1.6% 1864.4
0.0% 3
0.0% 27
2.4% 19836
0.0% 40.75
31% 2500
45.8% 22,342
2.1% 8322
0.2% 450

70,208

%
11%
44.6%
0.1%
11.5%
2.1%
0.0%
0.0%
28%
0.1%
3.6%
3L.9%
1.2%
0.6%

28

141

162
3054
41
10
5,607

P
%
0.5%
25.6%
0.1%
12.1%
0.9%
0.0%
0.0%
2.5%
0.0%
2%
54.4%
0.7%
0.2%

Kg
189
8471

3,388

703

810
9,163
102
126
23,362

N

Routed and assimilated (at Inlet)

%
0.8%
36.3%
0.2%
14.5%
15%
0.0%
0.0%
3.0%
0.0%
3.5%
39.2%
0.4%
0.5%

Table 4 £ Nutrient Loads by Land Use for Torbay catchment

Results for the relatively simple Torbay catchment is considered to have a lower level of
error due to possible problems with assimilation in the modelling.

By sub-catchment

An alternative way of providing results on base export rates is to list nutrient generation by
sub-catchment. The results for Torbay catchment + both at source and at inlet - are shown

in Table 5 below. Of the six sub-catchments, three

+

Torbay + are responsible for around 90% of nutrients entering the inlet.

Marbellup, Torbay East and West

At Source Routed & Assimilated
Code Sub-Catchment P_Export % N_Export % P_Export % N_Export %

301  Marbellup 4798  29.6% 22342 31.8% 589  105% 2742 11.7%
302 Seven Mile (Upper) 41 2% 2694 38% 86  15% 526 2.3%
303 Torbay East 5752  354% 23055 32.8% 3217 57.4% 12893 55.2%
305 East Torbay 349 2.2% 1902 2.1% 153 2.™% 836 3.6%
306  Seven Mile (lower) 1245 1.7% 6828 9.7% 349 6.2% 1913 8.2%
307  West Torbay 3647 225% 13383 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 Assessment

3.2.1. BMPs Assessed

As a result of the work from previous project stages, a small number of BMPs were selected
for assessment in this project. All BMPs were assessed at two nominal levels £+ LOW and
HIGH % representing relative upper and lower levels of expected implementations. In three
of the four areas of BMPs £ shown in Table 6 £+ we have modelled the BMP as a collection as
well, such as Riparian buffers on all streams. For a great deal of additional discussion about
BMPs and their implementations, see Neville, (2002B).

%93 MBI $SSIHEBI/ 8 PSBPHQRIRQ
SISDUDQYHIHY

SISDIDONIHY &/ /2: $SOBNPV

SIDUDYMIHY $O*+ $SCBWHPV

SIDUDQYMIHY  WRBHY 2: 6HPRRG  REHMWPV
SIDUDQYMIHY  WRBHY 2: RBAMNIPYV
SIDIDQYMIHY - Q@G2UEH 2: RBAMNIPYV
SIDUDYMIHY GBS 2: RBAMNIPY
SIUDYMIHY  WRWBH I+ *+ REBMNIPYV
SIUDYMIHY - QB2+ *+ REAMMIPYV
SIUDYMIHY G2 BU+* + REAMMIPYV

3DXMB DIEALERS 0 DIHPHQV

SHBQQDBDAMBY +*+ * Q) YOLIRYVUDQDO) RHW
SHBGQDBDAMBY /2 *IQ CODQD0) RPY/
(1IHAMH) HIMDHBVH /2 $SSIED/ 8V  3RQMBRABH/
(1IHADMH) HMDHBVH +* + $SSIEDI/ 8V  3RQMBRABH/
0lQPXP N@IH \ROS; AR\Q

BRFNSRQNRO

BRFNERQNRD DMLODIHPHY [ /2: * QY

BRFNERQNRD DMLODIHPHY /|  +*+ dUille)

BRFNERQNRD DRLO DIHPHWWR\GE /2: *D QY

BRFNERQNRD DRLO DIHPHWWRIBH +*+ di]le)

BRFNSRQNRD DARLO DIHPHV QG2 G / 2: *D QY

BRFNERQNRD DARLO DIHPHW QG2 G +*+ di]le)

BRFNERQNRD DAL DIHPHV G2 / 2: *D QY

BRFNERQNRD DRLO DIHPHW G2WBH) +*+ di]le)

QMOH, CBMY 0 DIIHPHW

$QPOOQMNH,GBMY (IICHYODIIFPHYY / /2: ' DUHV  3UJHIEY
$QPDOQMNYH, G (IICHYODMIHPHYSY /| +*+ ' DURV  3UIJHIEY

" DY (11 GHYO DEIHPHW / 2: ' DUHY
" DU (11 GHYO DEIHPHQ + )+ ' DUHY
3LJHY (11GHYO DIIHPHV/ 2; 3UIHIEY
3LJHY (11GHYO DIIHPHV +,*+ 3UIHIHY

Table 6 - List of BMP options

The BMPs shown in the table were modelled for Wilson Inlet and Torbay Inlet, as discussed
in Section 2.1. The model provides a wide range of data for each scenario run. This data is
listed and explained in Table 7 below.

;Ygedio 7iieYWi Nutrient Reduction BMPs in Wilson Inlet & Torbay catchments 15



YBH3 S6RAFHD

YBH1 SBRAIHD
3RIYO3 3 ([ RIWERUIHD
3RIYO3 1 ([ SRWERIFHD
993 3 BOARYERAUHD
993 1 WBRRYERAFHD
3RI¥O3 3 ([RWL/ (7@
3RWPO3 1 ([SRW1/ (7@
993 3 BEARY3L/ (7@
993 1 WBRIRD>1/ (7@
SCEANCERW
SCRABFRIAIRU

2Q*RQ &R

20Q*RQ SRR
SFCRRBIMD
3FCRRQUAMDHIRU
1HARD*RQ FRW
1THARIRQ FRIAIRU

THARW HOU
1HARKNBRU\ HOU
THVRWEBHLNI 3 3$7 62858 @
THVRWEHLN 1367 62858 @
THVRWELNI 3671/ (7
THVRWELNI 1387 1/ (7
5HPRIOD3 1 %7,1/(7@
5HPRYICB %7 ,1/ (7@
5HPROL 3$7 1/ (7@

QUBQV SRR 3 1P OIEXHVIQWH\XE FDRPHIV

QUBQV SRYR 1 1P OEEXHVIQWHWE FDRKPHV

([SRYR 3 |BP OGXH/DWLCSSTDIROR %93V

([SRYR 1 1P OEXH/D\WCSSEDIROR 963V

SQEDMOYHIR BOAROR 3 H SRYDNVRISH

$SQEDMOYHIR BOAIROR 1 H SRDARH

([SRVYR 3 1P OEEXH/DWLCSSTEDIROR 90 3VD/WHFHY-GDARHIGBV
([RYR 1 1P OEEXA/DWLCSSEDIROR 96 3VD/BRHYHGDAKHIGBIV
$SQIASDAGEM-IR WOAIROR 3 H SRVD/BHHYHSDARHIGBIV
$SQIASDAGEY-IR WOAIROR 1 H SR/ WFHYHGDAKHIGBIV

8S IRVCEMIFRWR 993

8S IRQVCEMICFRWAHLBRU YOO

2QJRQ \HI® FRWR %93 V

2QJRQ \HO® FRWHBRU YDIOFH

2QJRQ \HI® SFCRRQUIMO\ROIEZQUBP %93 V

2QIRQ \HI® SECRRQUIMOHIRU YOUDFH

THRQIRQ \HI® FRMERIMR 963 V 3BRGAIRISHMO? 2QIRQ FRIW

THRQIRQ \HID FRMSRIWAR YOIOFH

SCR\NFRIY 6P R QVRIRQ) FRWRH  \HDW
THARI HOUHIRU YOUDGH
THNRIY HUGYG-GE WHUGARIROIQ3 NI D/GRH
THNRIY HIUGYG-GE WHUGBRIRQIQL NI DSR4
THNRIY HIUGYG-GE WHWGRIROIQ3 NI D/WFHY-GE \WHIGBIV
THVRIY HIUGYG-GE WHUORIROIQL NI DVUFHYGE WHIGBIV
R3 1UWAHYGCE WHIGBWPRHGE \KHIH3 V
R 3 WHY-GE \WHIGBWHPRHGE WH03 V
R 1 GFHYGE WHIGBWBPRAGE \KHB3 V

Table 7 - Major outputs from Nutrient Model

Not all of the information from the model was used in BMP assessment. Instead, a small
sub-set of the data was collated for each BMP run, as shown in the example in Table 8.
These indicators are the key attributes of the BMP + how much N and P is removed, what
the net cost of implementation is, and the effective cost per kg removed. These indicators
were produced for every sub-catchment in the Wilson Inlet and Torbay Catchments, and are
presented in the following sections.

31993 HRWL/ (7@
3267993 HRW1/ (7@
N WPRHG

WPRHS
THFRW HU
SRINND

3B([RW

1B([SRW

Table 8 + Sample Data used for BMP Assessment
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3.2.2. BMP Results: Table Interpretation

The results from the modelling of BMP implementation have been assessed on the basis of
N & P removal and cost-effectiveness at both the catchment and sub-catchment scales. In
the following FOUR sections we provide a series of tables showing these results for the
range of BMPs in Wilson Inlet and Torbay Inlet.

In the first section (3.2.3), shading has been applied to highlight BMPs in particular sub-
catchments of Wilson Inlet which have the highest performance with respect to the entire
catchment. In the second section (3.2.4), while the table figures are the same, the shading
indicates the relative performance for within each sub-catchment.

Sections 3.2.5 and 3.2.6 provide similar tables for Torbay.

In the P & N removal tables, progressively darker shading indicates which BMP/sub-
catchment combinations remove the most nutrient (relative to the entire sub-catchment or
catchment).

Niriet Reldin @l $edrg
Leet

.

In the tables showing net cost per kilogram of nutrient removed, colours indicate the cost-
effectiveness + the least cost-effective options are shaded red, while the most cost-effective
are shaded green. Note that a negative number (eg -$123.0) indicates a net return to the
land manager from a particular BMP. Note also that the colouring is scaled on a catchment-
wide basis OR on a sub-catchment basis, depending on the table. Shadings are not directly
comparable between tables.

(oe-Hfetivees @l $edrg

lest (ichaio [N

Mxe (Udly hdh reaun’kg

These shadings allow a very quick assessment of the most significant options for nutrient
removal at the sub-catchment or catchment scale. Some sub-catchments will register a
[ $ -] figure where the BMP was not applicable due to an absence of a stream order.
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3.2.3. Wilson Inlet catchment + BMP Results: Catchment Scale

Ryaian Bifes - AL LONV(+ 204

Ryeien Bifes- Al HGH (+ 506019

Ryaien Bffes - 1 Qda LONV(+ 20%) SHEJD SHABONLY
Ryeian Bffes- I3 Odr LOV(+ 2%

Ryaien Bffes - 2d Qdr LON(+ 2%

Ryeian Bffes - 3d Qdr LOV(+ 2%

Ryeien Bffes - I3 Qdr HGH (+ 609

Ryeian Bffes - 2d Odr HGH (+60%)

Ryaien Bffes - 3d Ody HGH(+ 6%

ReaTid Ratues - HGH(@/AY504 IS

Rrarid Reues - LOV(+ 29

Hfetive Fetilisr Ue (Ue Agdicte LLS & Rint Suress - LONV(+ 209
Hfetive Fatilisy Ue (Ue Adicte LLs & Rirnt Suraes - HGH (+ 504
MrimumTillage - to MX(+ 134

Sak @rird/Wae Mregaret AL - LOV(+ 204

Sak @rird/Wae Mregaret AL - HGH (+ 6249

Sok @rird/\We Mregaet |4 Ody - LOV(+ 2%

Sak @rird/Wae Mregaet Ie Ody - HGH (+ 609

Sak @rird/Wae Mregaret 2d Od - LOV(+ 2%

Sak @rird/Wie Mregaret 2d Ods - HGH (+6049

Sak @rird/Wae Mregaret 3d Ody - LOV(+ 2%

Sak @rird/Wae Mregaret 3d Qdy - HGH (+ 609

Aind Ineswve IncLery Hivat Mregaret AL - LOV(+ 2%

Aindl Irtershe IrcLetry Bt Mregamet AL - HGH(+60%) [IISSE]

Cary Hfiiet Mregmet - LOV(+ 204
Cary Hfiuat Mregaet - HGH (+ 6%
oy Efuet Mregnet - LOV(+20%

Ry Hfiust Mregenett - HGH (+ 604

g
-

104
302
6.2
6.2
20
22
186
6.1
55

37.6
316
789
0.0
188
56.3
6.3
188
6.3
188
6.3
18.8
312

312

&
8

0.8
25

05
0.2
0.1
16
0.5
03

0.7
05
14

0.3
10
01
03
01
0.3
0.1
0.3
18.2
4.7
182
4.7

SIH 2D

52 15 36 7.6
14.8 44 99 21
34 12 18 -
34 12 18 49
01 03 02 14
17 0.0 16 12
101 35 54 14.6
03 09 05 4.3
44 0.0 41 31
465 196 40.7 56.7
18.6 79 155 27
104 44 83 129
26.1 109 207 323
93 39 77 113
279 118 232 340
31 13 26 38
93 39 77 113
31 13 26 38
93 39 77 113
31 13 26 38
93 39 77 113
378 - - 511
mE - s
378 - - 511

33
95
19
19
04
10
5.7
13
24
391
130
71
17.7

g o

101

S

55
16.0

32
13
10
95
39
26
50.1
16.9
10.2

LRUBR

134
22
22
14
10
6.7
42
25

65.5

218

124

310

109

04
11

03
0.0
01
0.8
01
03
39
13
09
23

PS3E]

6.5
16.1

0.8

By amn ath

16.5

Table 9 - BMP P reduction [WILSON INLET]
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Ryaian Bffas - AL LOV(+ 2%

Ryaien Bffes - Al HGH (+ 506099

Ryetien Bffas- Ig Qdg LON(+ 20%) SEEJD SRAVGONLY
Ryeien Bffes- I Qde LOV(+ 2%

Ryeian Bifes - 2d Qdy LON(+ 2%

Ryaien Bffes - 3d QGdr LOV(+ 2%

Ryaian Bffes - 18 Qdy HGH (+ 6099

Ryaien Bffes - 2d Qdr HGH(+ 60
Ryerien Bifes - 3d Ody HGH (+60%)

Rramid Reues- HGH (40509

Rrarid Reues- LON(+ 2

Hfetive Fetilisr Ue (Ue Adicte LLs & Rirt Surass - LON(+ 2%
Hfedive Fetilisr Ue (Ue Agdicte LL & Rirt Suraes - HGH (+50%9
Mimm Tillege - to MX(+ 154

Sak @rird/Wie Mregamat AL - LOV(+ 2049

ok @rird/ e Mregaet AL - HGH (+6809

Sak @rird/Wte Mregaret Ie Qdy - LONV(+ 2%

Sak @rird/Wie Mregaret I3 Qde - HGH(+ 604

Sak @rird/\Wie Mregaret 2d Ods - LOV(+ 24
Sak @rird/Wae Mregaret 2d Qdy - HGH (+ 604
Sak @rird/Wae Mregaret 3d Ody - LOV(+ 2%

Sok @rird/Water Mregaet 3d Ody - HGH(+ 60
Aind Ines\ve Indgry Efuat Mregamat AL - LOV(+ 24
Aind Intesve IrcLery Hfiuat Mregavet AL - HGH(+ 60
Cary Hfiuat Mregget - LOV(+ 2009

Cery Hfluat Mregmet - HGH (+ 604

Roay Hiuat Mregamet - LONV(+ 2%

Roay Hiwet Mreggrat - HGH (+ 609

IFLPIN £t

04

01
0.0
0.0
02
01
0.0
0.0
0.0
0.0
0.0

0.0
0.0

doLovy

18
53
13
13
03
02
38
09
0.6
26.6

chyuridiy

chgoed

17.0

55
16.6

> ChEUA

9.7
13
13
0.7
14
4.0
22
34
481
16.0
10.2

80
24.0

>BBD SHEIS

149
29
29
0.9
14
88
26
35

4.1

avprd

teLeeg Bt

256
54
54
20
14

16.2
6.0
34

417
25
58.7

208
62.5

6.9
208

6.9
208

6.9
208
171
512
171
512

744
248
140

242

a0 YRUE]

WOl MRLLE]

88
26
26

04
78

10
365
146

N A

140
405
8.6
8.6
24
29
259
73
73
1393
55.7
314
785

279

BN N Bva]

PEIINARS BVO]

16.0

LRLESG BVO]

10.7
11
11
0.8
20
33
25
50

46.9

187

119

207

94
281
31
94
31
94
31
94
89
26.6
89
26.6

BB Iy

0.6
19

0.3
0.8
0.0
0.9
0.9
01
49
16
10
26

0.8
24
0.3
0.8
0.3
0.8
03
0.8
0.2
05
0.2
0.5

2263
54
2263
754
226.3
2351
7052
2039
6116
312
9B.6

Table 9 (Continued) - BMP P reduction [WILSON INLET]
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Rygtien Bffes - AL LON (204

Ryerien Bifes - Al HGH(+5060%) [[4526)]

Ryerian Bffes - ¢ Qo LON(+ 29 EEID SRABONY
Ryeian Bffes- I3 Qdr LONV(+ 2%

Ryaien Bffes - 2d Qdr LON(+ 2%

Ryeian Bffes - 3d Ody LOV(+ 2%

Ryeien Bffes- 12 Qdy HGH(+ 6%

Ryeien Bffes - 2d Ody HGH (+ 6%

Ryaien Bffes - 3d Gdr HGH (+60%)

Rrarid Reues - HGH (040509

Rramid Reues - LONV(+ 29

Hfedive Fetilisr Ue (Ue Agdicte LS & Rirt Surces - LON(+ 2%
Hfetive Fetilisr Ue (Ue Agdicte LS & Rirt Sureess - HGH (+5049)
MhimmTillage - to MX(+ 184

Sak @rird/Wae Mregaret AL - LOV(H+ 204

Sak @rird/Wae Mregaret AL - HGH (+ 624

Sak @rird/\Wie Mregaret I3 Qdy - LOV(+ 2%

Sak @rird/Wae Mregaret Ie Qdy - HGH (+ 609

Sak @rird/Wae Mregaret 2d Ody - LOV(+ 2%

Sak @rird/Wie Mregaret 2d Ods - HGH (+6049

Sok @rird/\We Mregaret 3d Ody - LOV(+ 2%

Sak @rird/Wae Mregaret 3d Od - HGH (+ 609
Aind Intesve IrcLary Bfiuat Mregaret AL - LOV(+ 2%
Aind Irtasve IndLdry Hfiuet Mreget AL - HGH (+ 6024
Cary Hfiuet Mreget - LONV(+ 24

Cary Hfiuat Mregaet - HGH (+ 6%

Ropay Hivat Mregnet - LONV(+ 24

Ropy Hiuat Mregaret - HGH (+60%9

g
-

507.1

2771
2771
R.7
137.2
8312
2782
3431
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280.9
83.7
209.2
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140.4
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46.8
1404
46.8
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140.4
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26.0
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30.0
87.6
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6.5
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a7
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94
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SRLLED SN

R
]
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supag
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144
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1047
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1134
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1134

100.0
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36.5

39.9
1196

PN B AH

2801
816.2

176.2
55.8
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1201

3025

121.0
24.1
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SUEg 9F]
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411.8
814
814
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438
244.3
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324
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102.7

PN BVO]
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71
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33
213
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149.3
4379

N5
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298.6
89.7
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411
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28
7.0

4.8
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16
48
16
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16
4.8
05
14
0.5
14

2033
574.5
1198
1198
128
70.7
3595
383
176.7
2280
84.6
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4.7

423
126.9
141
23
141
23
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264.2

149.6
63.2
514

4489

189.5

1284

274.0
R4
197
49.2
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616.8
1038
103.8
65.5
436
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3621
1207
245
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20 dhjjieEp
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9.3
21
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6.4
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By epn sth

Table 10 - BMP N reduction [WILSON INLET]
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Ryaian Bifes - AL LON(+ 204
Ryeien Bifes- Al HGH (+ 30609

Ryerian Bffes - 14 Qo LON(+ 29 EEID SREABONY
Ryeian Bffes- I3 Qdr LONV(+ 2%

Ryaien Bffes - 2d Qdr LON(+ 2%

Ryeian Bffes - 3d Ody LOV(+ 2%

Ryeien Bffes- I8 Odr HGH (+ 624

Ryeien Bffes - 2d Ody HGH(+ 6%

Ryaien Bffes - 3d Odr HGH(+60%)

Rrarid Reues - HGH (30405099

Rramid Reues - LONV(+ 29

Hfedive Fetilisr Ue (Ue Agdicte LS & Rirt Surces - LON(+ 2%
Hfetive Fetilisr Ue (Ue Agdicte LS & Rirt Suress - HGH (+50%9)
MhimmTillage - to MX(+ 184

Sak @rird/Wae Mregaret AL - LOV(H 204

Sak @rird/Wae Mregaret AL - HGH (+ 6249

Sak @rird/\Wie Mregaret I3 Qdy - LOV(+ 2%

Sak @rird/Wae Mregaet Ie Qdy - HGH (+ 609

Sak @rird/Wae Mregaret 2d Ody - LOV(+ 2%

Sak @rird/Wie Mregaret 2d Ods - HGH (+604

Sok @rird/\We Mregaret 3d Ody - LOV(+ 2%

Sak @rird/Wae Mregaret 3d Ody - HGH (+ 609
Aind Inteswve IncLery Hiuet Mregaret AL - LOV(+ 2%
Aind Ines\ve Indery Hiuet Mreggret AL - HGH(+ 604
Cary Hfuat Mregnet - LOV(+ 24

Cary Hfiuat Mregaet - HGH (+ 6%

Ropay Hivat Mregnet - LONV(+ 24

Ry Hiuat Mreggret - HGH (+ 609

IFLPIN £t
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6.1
24
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57.8
57.8
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1734
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chgoed
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40.7
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105.1

8
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w NN [{e]
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1483
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9.7
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520
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1105
4.2
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>BBD SHEIS

2578
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69.7
428.7
1355
1744
3233
1293

432
1081

64.7
194.0

avprd

79.8
2347

51.3
194
9.1
1538
582
2.8
833
333
6.9
17.2

16.7

2219
1091

1110
3329
370
111.0
370
111.0
370
1110
171
512
171
512

476

142.8

84.0

735
193
482

36.7
1102

197

7729
309.2

62.5
156.2

154.6
463.7
515
154.6
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154.6
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154.6
70.1
2104
701
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BN N Bva]

214

g
162.0
4443
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453
334
833
1358
100.2
208.3
2495
0.8
218
54.6
49.9
149.7
16.6
4.9
16.6
4.9
16.6
49.9
89
26.6
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26.6

g
g

346
102.7

17.7
334
25
53.1
433
6.2
336
11.2
28
6.9

5.6
16.8
19
5.6
19
5.6
19
5.6
0.2
05
0.2
0.5

5 8

:

4,897.6
14,116.0

2,106.5
2,886.3
876.4
1,1539
8,658.8
25723
2,884.9
6,970.7
26204
639.2
1,598.0
10
13102
3,930.6
436.7
1,310.2
436.7
1,310.2
436.7
13102
2299
689.6
2039
6116
26.0
780

Table 10 (continued) - BMP N reduction [WILSON INLET]
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Rpeian Bffas- ALIOV(+204)  $1303  $11,008 $841  $2307

Romien Bffgs- Al HGH(+5060)  $1291  $11100 $847  $2306

Ryeien Bffes- I Qde LOV(+ 20/) HEID SRABONY  $1251 $828  $2298
Ryeian Bffes- I3 Oy LOV(+2)  $1251 $828  $2298

Reien Bffes- 2d Odr LOV(+2  $112 $3142  $2329

Ryeian Bffes- 3d Ode LOV(+2)  $1618 $731  $7123

Rreian Bffes- I Odg HGH(+60)  $1251 $828  $2298

Hfetive Fetilisy Ue (Ue Adicte LLs & Rirt Sures - LONV(+ 24
Hfetive Fetilis Ue (Ue Aplictle LLs & Rirt Sures - HGH (+50%4

ok @rird/Wae Mreget AL - LONV(+ 204

Sak @rird/Wte Mregamat AL - HGH (+ 6829

Sak @rird/Waa Mregaet 1 Gdy - LOV(+ 209

Sak @rird/Wae Mregaat Ig Qdy - HGH (+60%)

ok @rird/Water Mregret 2d Qdy - LOV(+ 2%
Sak @rird/Wae Mregget 2d Qo - HGH (+ 604 $33B  $1470  $4374  $277
Sok @rird/\Wae Mregnet 3d Ody - LOV(+2)  $137 $2294 $13178  $1547
ok @rird/Waer Mregmet 3d Qo - HGH(+ 6049
Aind Intesve IndLetry Hfiuat Mreget AL - LOV(+ 209
Aind Irtasve IndLdry Hfiuet Mreget AL - HGH (+ 6024

Rypaian Bffas- 2d Qde HGH(+609 $1121  $9676 B $15517 $3142  $2329
Ryaien Bifas - 3d Qdr HGH (+ 604 | $12123
Rrarid Reues- HGH (04059
Raarid Reues- LON(+ 24

$52
$52

Cary Hiluat Mregmat - LOV(+ 209
Cary Hfluat Mregmnat - HGH (+ 609
Ropay Hiluat Mregaret - LOV(+ 2009
F@ayEﬂILm Mregaet - HGH (+ 604

Table 11 - BMP P reduction net cost $/kg [WILSON INLET]
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$157
$157

$142
$142

SLEg 3F)
PN BVO]
s pu

$2,633
$2,654
$2872
$2872 - $3136
$2,493 - $3998
$2,227 $4,078
$2872 $3136
$2,493 $3,998
$2,227 $4,078

$3432
$3417

o) wsy

$11,635
$11,748

$12,609
$12160

$9,115
$12,609
$12,160
$9,115

T2t

zggﬁ
= g
e T %% 2 b &

$4018 $3158 _I
$292  $1837 _I
$4159  $3743 i

$4018 $3158
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Ryaian Bffas- AL LON(+ 224
Ryaian Bffas- Al HGH (+ 50680/
Ryeian Bffes - ¢ Qdar LOV(+ 2004 FEIED SEABONY
Rytien Bffas - 1¢ Ody LOV(+ 20 [JESEESE
Ryaien Bffes - 2d Odr LOV(E+ 20 [JESEE
Ryeian Bffes - 3d Ody LOV(+ 2% -
Ryeian Bffes- 14 Qdg HGH(+ 6049
Ryeian Bffas - 2d Gy HGH (+ 609
Ryeien Bffas- 3d Qdr HGH (+ 6%
Rrarid Reues- HGH(Q45% > ‘ | 8395 $lo8 72 $I51 $I76  $165 118 8158 $168  -$208  SI31  -%68L
ReaTid Rsures - LOV(+ 2% ‘ 1 ‘ 1 1 1 1 ‘
Hfetive Fetilisr Ue (Ue Adicte LLs & Rirt Suras - LOV(+ 2009
Hfetive Fetilisr Ue (Ue Agdicte LLs & Rirt Suress - HGH(+504
NrimumTillege - to MX(+ 134
ok @rird/Wae Mreget AL - LONV(+ 204
Sak @rird/Wte Mregamat AL - HGH (+ 6829
Sak @rird/Waa Mregaet 1 Gdy - LOV(+ 209
Sak @rird/Wae Mregaat Ig Qdy - HGH (+60%)
Sok @rird/Wte Mregpnet 2d Oy - LOV(E20%) [JE00EH
Sak @rird/Wete Mreggmet 2d Qs - HGH(+60) [JES00ESH
Sak @rird/Wte Mreggmet 3d Oy - LOVE20%) [JEESSESS)
ok @rird/Waer Mregmet 3d Qo - HGH(+ 6049
Aind Intesve IndLetry Hfiuat Mreget AL - LOV(+ 209
Aind Irtasve IndLdry Hfiuet Mreget AL - HGH (+ 6024
Cary Hiluat Mregmat - LOV(+ 209
Cary Hfluat Mregmnat - HGH (+ 609
Ropay Hiluat Mregaret - LOV(+ 2009
F@ayEﬂILm Mregaet - HGH (+ 604

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

&

Ryaian Bffas- AL LON(+ 224

Ryaian Bffas- Al HGH (+ 50680/

Ryeian Bffes - ¢ Qdar LOV(+ 2004 FEIED SEABONY

Ryeden Bffes- 1 Qdy LONV(+ 2%

Ryerian Bffes - 20d Ody LOV(+ 249

Ryeien Bffes - 3d Qds LOV(G+ 2%

Ryerien Bffes - I8 Qdg HGH (+60%)

Ryeian Bffes- 2nd Qdy HGH (+6049

Ryarian Bffes - 3d Qdy HGH (+63%9

Ryerid Retues - HGH(@4050%9

Raarid Reues- LON(+ 24

Hfettive Fetilisr Ue (Ue Agicte LU & Rirt Suraes - LONV(+ 2%

Hfetive Fetilisr Ue (Ue Adicte LLs & Rirt Sures - HGH (+ 5%
Mimmllae- toMX(+134 | $20 8§

ok @rird/Water Mregmet AL- LOVE2 | $9 ‘ $147

Sak Grird/\Wate Mregamet AL- HGH(+60%) | $9 ‘ ‘ ‘ $211  $WU7  $163

Sok @rird/\Wate Mregaet I Qdy - LOVE20Y) | 85 . 85 $12  $6  $11  $14 $161  $8  $143

Sak @rird/\We' Mregaet |4 Qo - HGH (+ 609 3 1 $161  $89  $143

Sok @rtrd/Wte Mreggret 20 Oy - LOVE2D) | 85 $158 $9 362

Sak @rird/Wéte Mregamet 20 Oy - HGH(+609 [ 85 8158 $9 362

Sak @rrd/Wte Mreggmet 3d Oy - LOVGFDY) | 8181 s247 $47  $2  $32  $289  $20

Sak @rird/\Waer Mreggret 3d Ody - HGH(+ 609

Aind Intesve IrcLetry Bfuet Mregenet AL - LOV(+ 2%

Aind Irtasve IndLdry Hfiuet Mreget AL - HGH (+ 6024

Cary Hfluat Mregat - LOV(+ 2%

Cary Hfiuat Mregenat - HGH (+ 609

Ropay Hiluat Mregaret - LOV(+ 209

RggayEﬂiwﬂ\&*eg&rmt-l—lG—l&@/o

supang
cheyop

1 B8
IBPIN B AN
S o]
IBPIN BVO]
g py
Eobky wrey
ezt
Ealllcy
(RUBR\
D djisp

£
g

$498 $478
$505

SHRLLEC SN

D chadpay
9% 2]
B omn ath

$69
$70
$81
$81- $575
$67 $493
$94 $144 $29 $58 $44 $479 $373 $330
$73 $230 $31 $88 so1 [ $575 $536
$R2 $186 $31 $83 $67 [SIORL $493 $469
$44 $479 $373

Table 12 - BMP N reduction net cost $/kg [WILSON INLET]
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DAB
[P Eth
douow
chjurdi
gy
b0
DB LpEE]
woL U]
auEns A4
ERE Yo
PRINARS BV

Ryaian Bffas- AL LON(+ 224
Ryeian Bffas- Al HGH (+50607) [JRSaoss|
Rygien Bffes- 18 Qds LON(+ 20%) SEIED SFABONLY \
Rygtien Bffes - 1g Qdyr LON(+ 2%
Ryaien Bffes - 2d Gdr LOV(E+ 20 [RS8
Rytien Bffers - 3d Odz LOVE 2009 [T
Rygtian Bffes - 1g Qdy HGH (+63%)
Ryaian Biffes - 20d G HGH(+ 607 [iies|
Rypaian Bffgs- 3d Qdg HGH (+ 60) oS
Rearid Reues - HGH(4050) | $160 TIESI04 =507 ‘ ~ $3%  $51  $28  $31  $29  $28  $8  $0  $B  $5  $P
Rrarid Raures - LOV(+ 2% \ i ; 1 ‘ ; 1 1

Hfettive Fartilisr Ue (Ue Adictie LLs & Rirt Sures - LON(+ 20
Hfettive Fertilisr Ue (Ue Adictle LUt & Rirt Suraes - HGH (+50%)
NrimumTillege - to MX(+ 134 % s 3 8-

Sock @rird/Wte Mregnet AL - LOV(+ 2 ‘ ‘ % %2 $6  $- S0 85

Sack @rird/Weter Mreganet AL - HGH(+60) [RS2siss| 1 ‘ . s- %2 %6 8- %0  $5
Sak @rird/\Wite Mregamat I8 Qo - LOV(+20%) [RSadsl ) ‘ ‘

Sak @rird/\Wter Mregget 19 Qd - HGH (+60%) \
Sok @rird/Wae Mregret 2d Gy - LOV(+ 20 [JESE808] T Tsis)
Sok @rird/Wae Mreaget 2d Ody - HGH(+60) [JESERE8]  $18
Sok @rird/Wae Mreget 3d Od - LOV(+20y) RIS 27
Sock @rird/Wte Mreganet 3d Qo - HGH(+64

Cary Hfluat Mregmnat - HGH (+ 609
Ropay Hiluat Mregaret - LOV(+ 2009
RglgayEﬂILm Mregaet - HGH (+ 604

Table 12 (Continued) - BMP N reduction net cost $/kg [WILSON INLET]
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3.2.4. Wilson Inlet catchment + BMP Results: Sub-Catchment Scale

£ £ o2 f fFo§oE 8

Roian Bffes- ALLOVE2) 104 08 02 08 52 15 36 76 33 03 34 04 42 55 46 03 02 04

Rygien Bffes- Al HGH(E30624) | 302 25 07 23 148 44 929 21 95 07 [7d02T 11 119 160 134 08 05 11

Rygien Bffas- Ig Qdr LOV(+20%) HEOBDSAABONY 62 - - - 34 12 18 - 19 - - - 25 - 2.2 - - -
Ryarian Bffers- I Oy LOV(+ 2% 62 05 01 05 34 12 18 49 19 01 23 02 25 32 22 02 01 03

Rpgien Bffers- 2d Qdgr LOV(+ 2% 20 02 00 01 01 03 02 14 04 00 07 01 03 13 14 00 00 00

Ryaian Bffers - 3d Qo LOV(+ 209 22 01 01 03 17 00 16 12 10 01 05 01 14 10 10 0.1 01 0.1

Rygien Bffes- I¢ Qdr HGH(+60) 186 16 04 14 101 35 54 146 5.7 04 69 07 76 95 67 05 03 08

Ryaian Bffers - 20d Qdgr HGH (+ 604 6.1 05 01 03 03 09 05 43 13 01 21 02 08 39 42 01 01 01

Reaian Bffes- 3d Qdg HGH (+ 604 55 03 02 06 44 00 41 31 24 02 11 03 35 26 25 02 01 03

SIH ED

aplang
Bl
LRUBR

>0 dj|EEp
dvom
chedpan

o5 2P
Byepn &th

Reaid Rers- HGADA0Y) [IEESE 20 08 TN 65 MESSNNNTI %7 ML - 7o S oMM NS IES I sl oo M2
Ryamid Reues- LON(H+ 2% 37.6 0.7 03 2.8 186 79 155 2.7 130 - 30 11 14.8 16.9 218 12 0.9 13 16 81
Hfetive Fetilisy Ue (Ue Adicte LLs & Rirt Sures - LONV(+ 24 31.6 05 0.2 23 104 44 83 129 71 - 75 0.8 86 10.2 124 07 05 09 6.5 6.6

Fate Ftlisr U (42 Ao L &R0t Suus- HGH(+ 33 T8O 14 |06 (ST o1 EOSY 207, 3 [ w7 - [ESTNNNSINNSMNZES] 30181323 [sINes)

Mrimum Tillage - to MX(+ 1349 00

Sok @trd/Wie Mregnet AL-LOV(+2%) 188 03 01 14 93 39 77 113 65 - 15 05 74 8 109 06 04 07 08 41

Sak @rird/\Waer Mregget AL - HGH (+60%4 ; 10 04 SN 270 EEENINZE2Y 340 | 195 - 45 16 %4 28 18 13 20 24 22

Sak Qrird/\Wte Mregenet I¢ Qs - LON(+ 2% 01 00 05 31 13 26 38 22 - 05 02 25 28 3 02 01 02 03 14

Sak Qrird/\Wte Mregeet 14 Qo - HGH(+ 60 18.8 03 01 14 93 39 77 13 65 - 15 05 74 8 109 06 04 07 08 41

Sok @rird/\Wae Mregrret 20 Qdr - LOWGZP) 63 01 00 05 31 13 26 38 22 - 05 02 25 28 3 02 01 02 03 14

Sak @rird/Wie Mregnet 20 Ode - HGH(+6») 188 03 01 14 93 39 77 113 65 - 15 05 74 8 109 06 04 07 08 41

Sak @rird/Wie Mregnet 3dOdr - LOVE+2®) 63 01 00 05 31 13 26 38 22 - 05 02 25 28 3 02 01 02 03 14

Sak @trd/Wée Mregnet 3O - HGH(+6»9 188 03 01 14 93 39 77 113 65 - 15 05 74 8 109 06 04 07 08 41

Aind Irtersive Irclery Hfiuet Mregevet AL- LOV(+209 |~ 812 182 - - | 318 - - 51 - - - 05 - - - - - - - -
Aind Inereve IrcLstry Bt Mregnet AL - HGA(+60) [INSSEINNSATN - S - B84 - - - 14
Dty Hfiuert Mreggnert - LOV(+ 209 - 182 - - 378 - - 5Ll - - - 05
Coiry Effat Mreggnet - HGH(+ 604 - M7 - S - B84 - - - 14

Rapy Hfluat Mregaret - LOV(+ 2% 312
Ry Hfiust Mregenet - HGH(+60/) |[INE86Y

Table 13 £+ BMP P reduction [WILSON SUB-CATCHMENTS]
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Ryeian Bffes- ALLON(+20%

Ryaian Bffas- Al HGH (+ 50680/

Ryeian Bffes- ¢ Qdar LOV(+ 2004 FEIED SEABONLY
Ryaian Bffas- 14 Gdy LONV(+ 24

Ryeien Bffas - 2d Qdr LON(+ 2%

Ryeian Bffes - 3d Qdy LOV(+ 2%

Ryeian Bffes- 14 Gdg HGH(+ 6049

Ryetian Bffes - 2d Oy HGH(+60%9

Rraian Bffes- 3d Qdr HGH (+ 6%

Rrarid Reues - HGH(45%)

Raarid Reues- LON(+ 224

Hietive Fertilisy Ue (Ue Adicte LLs & Rirt Sures - LON(+ 24
Hfetive Fetilis Ue (Ue Aplictle LLs & Rirt Sures - HGH (+50%4
MhimmTillage - to MX(+ 184

Sak @rtrd/Wae Mreggrat AL - LON(+ 209

Sak @rtrd/Wae Mreggret AL - HGH (+ 6839

Sak @rird/Waa Mregaet 1 Gd - LOV(+ 209

Sak @rird/Wae Mregaat Ig Qdy - HGH (+60%)

Sak @rird/Wae Mregarat 2d Gda - LOV(+ 2%

Sak @rird/Wata Mregret 2d Gdy - HGH (+60%)
Sak @rird/Wae Mregamet 3d Od - LOV(+ 2%

Sak @rtrd/Wae Mreggret 3d Oda - HGH (+604
Aind Intesve Ircletry Bfiuat Mregaret AL - LOV(+ 24
Aind Inersve IndLgtry Hiuat Mregamet AL - HGH(+ 604
Cary Hiluat Mregmat - LOV(+ 209

Cary Hfluat Mregmnat - HGH (+ 609

Roay Hiuat Mregaret - LOV(+ 209

Ropy Hiuat Mregaret - HGH (+60%9

IFLPIN £t

0.1
04

01
00
00
0.2
0.1
00
00
00
00
00

00
00
00
00
00
00
0.0
00

douovy

18
53
13
13
03
0.2
38
0.9
0.6

89
48
119
00
44
133
15
44
15
44
15
44

chyuriiy

08
24
0.6
0.6
01
0.2
18
0.2
05

43
24
6.1

21
6.4
0.7
21
0.7
21
07
21

cheprd

05
16

03
0.2
0.1
10
05
0.1

27
17
43

13
40
04
13
04
13
04
13

11
6.8
17.0

55
16.6
18
55
18
55
18
55

> A

97
13
13
07
14
40
22
34

16.0 6.0 2.7
10.2 7.9 19.7 36 235
80 30 9.8 31 208
20 50 129518218
27 10 33 10 6.9
80 30 938 31 208
27 10 33 10 6.9
80 30 938 31 208
27 1.0 33 1.0 6.9
80 30 9.8 31 208
171
51.2
17.1

21
6.0

13
03
0.6
38
0.8
14

> SHEIS

149
29
29
09
14
88
26
35

196

18
54

12
04
0.2
36
13
05

6.1

88
256
54
54
20
14
16.2
6.0
34

21
0.6
05
6.4
18
12

128

97

6.4
192
21
6.4
21
6.4
21
6.4

g g g g z B
g g 2 = 4 g R é
SR —
3.0 14.0 17 3.9 0.6 110.7
88 40.5 52 10.7 19 319.6
26 8.6 1.7 11 49.1
26 8.6 17 11 0.3 66.8
24 - 0.8 0.8 196
04 29 - 20 0.0 24.8
78 259 52 33 0.9 200.3
73 25 0.9 572
10 73 - 50 01 62.1
BECIE Wz 160
23 14.6 55.