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1. Introduction

1.1 Background

The Rural Drainage Assessment Tool (the ‘tool’)

is a computer application (in the form of an Excel
spreadsheet) that has been developed for use by
landholders to make a preliminary assessment, at
the local scale, of the economic viability of improving
or maintaining existing drainage infrastructure.

This document is a user guide that is designed to
introduce the tool to landholders and to provide

a step-by-step overview of how to use the tool

and how to interpret the results it produces. The

tool is available for download from https:/www.water.

vic.gov.au/our-programs/victorian-rural-drainage-
strategy.

Important note: Undertaking drainage works may require
landholders to gain approval from the relevant authorities.
Appendix A provides a brief summary of the roles and
responsibilities of landholders and other organisations

in relation to rural drainage and how to go about seeking
any relevant approvals.

1.2 The Rural Drainage Assessment Tool

The Rural Drainage Assessment Tool has been
developed to enable individual landholders and
groups of landholders to assess if renewing and
maintaining on-farm drains is economically viable.
The assessment involves the input of a range of
enterprise data such as stocking rate, crop yield,
and profitability and production costs, as well as
scale and costs associated with proposed drainage
refurbishment’ works. The financial benefits
associated with drainage are compared with the
costs of generating these benefits through a user-
friendly benefit:cost analysis.

It is designed for use primarily across beef, sheep,
dairy and cropping enterprises, including properties
where there is a mix of enterprises. Horticulture can
be treated as cropping within the tool. It has also
been configured to use across multiple properties,
such as in situations where groups of landholders

in an area wish to assess the economic viability

of joint activity to improve drainage.

The tool is in the form of an Excel spreadsheet

with the ability for the user to use default values

(for example, in calculating input costs and gross
margins) or to define new values where appropriate.

The tool is designed to be as simple as possible to
provide an approximation of economic viability, as a
first step towards determining if further investigation
and detail is warranted. All outputs should be treated
as indicative and should not be relied upon alone to
make investment or management decisions.

While there may be a range of benefits and costs
associated with improving rural drainage, the tool
focuses on the financial aspects that will be relevant
to landholders. There are a range of other factors
that will need to be considered alongside the direct
financial impacts before determining whether
drainage works are appropriate. These include:

« Environmental costs and benefits, including
the purchase of environmental offsets
e Impacts of any drainage works

e Planning permits and other approvals for works (and
associated costs in meeting these requirements)

« Tax implications of changes in revenues and costs.

Potential benefits for landholders

of improving drainage:

« Reducing the extent, severity and duration
of inundation after rainfall, resulting in:

— Improved productivity and enterprise
profitability

- Increased efficiency of farm management
(e.g. stock management, machinery
movement).

« What might be the costs?

— Direct financial costs associated with
refurbishment (i.e. returning degraded
drains to good functioning condition)

— Direct ongoing financial costs associated
with maintaining drainage conditions

— Cost/time inputs involved in coordinating
drainage works with other landholders

— Costs involved in obtaining environmental
and other approvals.

While the tool has been developed for use by
individual landholders and groups of landholders,
it is also likely to be useful for farm advisors,
consultants and farming systems groups working
with landholders on rural drainage issues.

1 'Refurbishment’ refers to structural earthworks, weed spraying and slashing/mowing, to return drains

to a well-functioning condition
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1.8 Guide to the User Manual

This User Manual has been designed to provide
guidance in using the Rural Drainage Assessment

Tool to undertake a preliminary assessment of the
benefits and costs of refurbishing and maintaining

drainage infrastructure on private land.

In addition to the background information provided

above, this user manual includes:

« An overview of how the tool works

« A description of circumstances in which you might

use the tool

« A summary of the key input data required to
undertake an assessment

« Step-by-step instructions

« A series of worked examples

« Advice on how to interpret the results
o Aglossary of terms.

Install the tool on to the hard
drive of your computer

Define the scope of the assessment
e.g. single or multiple properties and which
enterprises will be included

Enter input data for each property
and enterprise

Enter input data for proposed
drainage works

1.3.1 When to use the tool

« You have drainage infrastructure on your property
and are considering investing in refurbishment and/
or maintenance works

e Your property is part of a community drainage
scheme, across multiple properties, and you would
like to collaborate with your neighbours to assess
the economic viability of refurbishment and/or
maintenance works.

The tool is not designed to assess publicly operated
and managed drainage schemes or to assess the
broader environmental benefits and costs associated
with drainage.

1.3.2 Overview of the assessment process

Figure 1 provides an overview of the assessment
process.

Adjust input data

if required

Review input data

Review results

Figure 1: Overview of assessment process
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2. User guide

2.1 Getting started (Step 1)
The tool is in the form of an Excel spreadsheet.

It is recommended that you make a copy of the file rural-drainage-assessment-calculator.x/sm to the hard
drive of your computer, and into a folder where it can easily be located in the future.

When you open the file you will see the first worksheet, named Guidance (Figure 2 below). This worksheet
provides an overview of the four key steps you need work through to undertake a new assessment.

'
2 Step 1:
3
. The purpose of this tool is for individual landholders and groups of landholders to assess if .
s renewing and maintaining on-farm drains is economically viable To start a new assessment click here to clear
v
7 The tool is designed to be as simple as possible to provide an approximation of economic viability, OH SheetS - th\S remaoves previous mput dOtO
] a5 a first step towards determining if further investigation and detall is warranted. All outputs
L) should be treated as indicative and should not be relied upon alone to make investment or
[ management decisions
"
] Ensure macros are enabled by clicking on File => Enable Content => Enable All Content
)
" The assescment requires a few basic inputs from the user relating to production on their land, and| Step 2:
] drainage works required. The assessment can be undertaken on one to ten properties.
" Note:ha:therfn'avbeaddmoﬂalcoszsto andholders in gaining approvals for works. Select the main enterprise iﬂVO|Viﬂg droinoge
-4 Envirgnmental benefits and costs are al5o not considered in this mode! h . I. k h
ci oot relred of the Uiséc are marked i orange 5 on the property (e.g. cropping) - click here
) to open the relevant worksheet. See Section 2
n For simplicity, many of the input fields have default values provided. The user may enter their own . .
P inputs to override these for guidance on entering user data.
Eo)
2 Step 1: Clear all existing input values => Begin new assessment
= (clear all sheets)
= A —— Note: for properties with more than one enterprise
o7 Step 2: Provide input production values for each farming activity (more than one activity can be .
- srbectadfor such propariy) — | each relevant worksheet should be filled out
Y Press on 3 button below to provide inputs for each activity that exists withing the
drainage area. You can return to this guidance shest from each activity shest

Beef ‘ Dairy ‘ Sheep ‘ Cropping

k]
=
=»
=
" Step 3:
=
» Click here to go to the Drainage worksheet
& i Oreex where you enter input data on the drainage
E:
“ features of the property
42 Step 4: Review summary of inputs and results of economic analysis => Summary &
o
45
“
8 Guidance |jSummaryy] [JB&8f Dairy | Shes Step 4:
v/ p RN I

Enables you to review a summary of the input
data and results

Figure 2: Guidance worksheet

Notes:

1. Before you begin a new assessment you should save the previous assessment with a unique file name
and then reopen the original spreadsheet file and ‘clear all sheets’ to begin a new assessment.
Tip: Once you have completed an assessment save it with a new file name.

2. Step 2 (Enterprise inputs) and Step 3 (Drainage inputs) require you to enter data into the cells only.
Relevant white cells will then be populated automatically.

3. Step 4 (Summary worksheet) provides an overview of the data you have entered, together with key
calculations and results. If you wish to alter any input data, return to the relevant enterprise worksheet
or the drainage worksheet.
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2.2 Entering enterprise input data (Step 2)

The tool has been designed to undertake drainage
assessments for four different types of enterprises:
beef, dairy, sheep and cropping. A mix of enterprises
on each property can also be assessed by entering
information for each production type under the
appropriate property number. For example, if
Property 1 produces both crops and beef, then
information should be entered in the '‘Property 1
column in both the ‘cropping’ and ‘beef’ worksheets.

Each enterprise worksheet has the same basic
structure, with a set of specific questions relevant to
that enterprise. The questions relate to factors about
the current operation, such as stock numbers, income
and costs and then ask you to consider how these
factors might alter with improved drainage.

Think carefully about each question and then
enter your response into the corresponding
cell for Property 1.

Note that when you enter user data, ‘default values’
will be generated in subsequent cells. These values
are automatically calculated from the ‘General Inputs
and Assumptions’ worksheet. Further information on
these inputs and assumptions is provided in Section
2.5 (Figure 9). If you wish you can override the default
value with values that are more reflective of your
enterprise operations. Note that the assessment is
only concerned with changes in operating revenues
and operating costs (and hence operating profits),
which are then compared against the cost of
drainage works. Other potential benefits and costs
are not considered (such as environmental impacts,
changes in land values, lifestyle benefit, and all other
factors mentioned in Section 1.2). Each enterprise
worksheet has a set of three buttons at the bottom
of the worksheet:

e Goto’'Summary’ sheet — click this button if you
wish to review the relevant summary information
that has been compiled for the assessment to
that stage.

» Return to the ‘Guidance’ sheet — click this button
if you wish to check the guidance information.
The values you have entered will be retained.

o Clear this sheet — click this button if you wish
to delete the values you have entered for this
enterprise. Note that you will need to enter
new values to proceed with the assessment.

The tool has been designed for use across multiple
properties — for example, by a group of landholders
wishing to take a collaborative assessment of the
viability of renewing and maintaining a drainage
network at a landscape or community scale. Further
guidance on multiple property assessments is
provided in Example 3.

Specific guidance for each of the four enterprise
worksheets is provided on the following pages.
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2.2.1Beef

Figure 3 below describes the inputs required for assessing the beef enterprise on an individual property.

Beef enterprise - user inputs
1

Ingut description

On average, how many head of breeding stock would you run on each property if drains are nol maintained or

4 improved (cows per year)?

Property
1

Property
2

Property
]

Property

:

if drains were improved and maintained on an ongoing basis

how many head of breeding stock would you

g sensibly run on each property (cows per year)?

Average number of
breeding stock current
(Cell C4)

Average number of
As B0 BPPION Imate Bverage across the herd on each property, what is the annual gross ciak ek : .
tncome e breeding stock with
per breeding head of stock? : .
(Groas ncome” Inchudes the anvalisvenuss rom allbvestock sales mirvs the vahue of restock puichases - |UPEY Input value improved drai nage (&)
el aut valus wil apply f user vakse it not provided) (over-rhien dofouh
7 4 vabee)
As an sverage across the herd, what is the annual varkable cost per breeding head of stock | Delault vahue
(approximately)?
(Viasable cons” inhade o socisted with anmal b abh, feed, pastie mansdement lesght ard iebr) | User input value )
ourts - defiik vikee wil apphy Fuper vahse bt nt provided) {ovonibes dnfamit Default values will be
vaber)

1 Go to "'summary’ sheet

Return to 'Guidance' sheet Clear this sheet

Figure 3: Beef enterprise worksheet

Notes:

1. 'Gross income' includes the annual revenue
from all livestock sales minus the value of

livestock purchases.

2. 'Variable costs' include costs associated with
animal health, feed, pasture management,
freight and selling costs.

3. The difference between gross income and variable
costs will generate the average gross margin per
head — see Cell H8 in 'Summary’ worksheet.

4. Review the assumptions used to generate the
default values for annual gross income and
annual variable costs in ‘General Inputs and
assumptions’ worksheet. Return to the '‘Beef’
worksheet and adjust these values if required.

6 Dryland Rural Drainage
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2.2.2 Dairy
Figure 4 below describes the inputs required for assessing the dairy enterprise on an individual property.

1

Input description

Property
1

Property
2

Property
3

Dairy enterprise - user inputs

Propert)

On average, how many head of breeding stock would you run on each property if drains are not maintained or

Improved (cows per year)?

:

If drains were improved and maintained on an ongoing basis, how many head of breeding stock would you

sensibly run on each property (cows per year)?

As an approximate aversge across the herd on esch property, what is the annual gross
income per breeding head of stock?

Default value

Average number of
breeding stock current
(Cell C4)

I"Gross income” inchades the anvwusl reverre fiom ol mik and estock sales mimas the vaue of Ivestock
pustchases - defauk vakss will sppbs i user vahse is ot prowded)

User input value
(ower tides def auht
walus)

As an average across the herd, what is the annual variable cost per breeding head of stock

(approximately)?

Drfault value

I"Variable costs” nchude costs associated with srwmal heath, feed, pasture mansgement, freight and selng
casts - delaull value vill apply F user value bs not provided)

User input value
(ower-tides def ault
value)

Go to "‘Summary’ sheet Return to "Guidance' sheet

Clear this sheet

Figure 4: Dairy enterprise worksheet

Notes:

1.

'Gross income' includes the annual revenue from

all milk and livestock sales minus the value of
livestock purchases.

'Variable costs' include costs associated with
animal health, feed, pasture management, fre
and selling costs.

The difference between gross income and
variable costs will generate the average gross
margin per head — see Cell H11in 'Summary’
worksheet.

Review the assumptions used to generate the
default values for annual gross income and
annual variable costs in ‘General Inputs and
assumptions’ worksheet. Return to the ‘Dairy’
worksheet and adjust these values if required.

ight

Average number of
breeding stock with
improved drainage (C5)

Default values will be
generated for annual
gross income per head
(C6) and annual variable
cost per head (C8)

Override default values
(if required) for annual
gross income (C7)

and annual variable
cost (C9)
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2.2.3 Sheep
Figure 5 below describes the inputs required for assessing the sheep enterprise on an individual property.

Sheep enterprise - user inputs
1 3

nput deseription

Property
1

Property
2

Property
3

On average, how many head of breeding stock would you run on each property if drains are not maintained or

improved (sheep per year)?

Prope T
4

Average number of
breeding stock current
(CellC4)

If drains were improved and maintained on an ongoing basis, how many head of breeding stock would you

sensibly run on each property (sheep per year)?

AS 3N IPOTOXIMBTE AVErage ACTOss the flock on each property, what is the annual gross
income per breeding head of stock?

("Grons incoms inchides the annusl iswenue liom sl itock cakes minus the ushue of hestock purchases -
detauit value wil azply il uzer vabee iz rot provided)

Default value

user input value
(ower-rides default
value)

Average number of
breeding stock with
improved drainage (C5)

As an average across the flock, what is the annual veriable cost per breeding head of stock
(approximately)?

[Vanable costs” inchade coits associmed vith animal be alth, feed. pasture management, fisight and seling
costs - delauk value wil apphy f user value is not proveded]

Detoult value

User input value
(ower.rides default
value)

Go to "Ssummary’ sheet Return to 'Guidance® sheet

Clear this sheet

Figure 5: Sheep enterprise worksheet

Notes:

1.

8

'Gross income' includes the annual revenue
from all wool and livestock sales minus the
value of livestock purchases.

'Variable costs' include costs associated with
animal health, feed, pasture management,
freight and selling costs.

The difference between gross income and
variable costs will generate the average
gross margin per head — see Cell H14 in
‘Summary’ worksheet.

Review the assumptions used to generate the
default values for annual gross income and
annual variable costs in ‘General Inputs and
assumptions’ worksheet. Return to the ‘Sheep
worksheet and adjust these values if required.

i
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Default values will be
generated for annual
gross income per head
(C6) and annual variable
cost per head (C8)

Override default values
(if required) for annual
gross income (C7)

and annual variable
cost (C9)




2.2.4 Cropping

Figure 6 below describes the inputs required for assessing the cropping enterprise on an individual property.

1 A OPONIG P e M NOTE: This sheet can also be used for hortics

2

Average annual area of

Input deseription
3

Property
1

Property | Property | Property | Proper

: o i . land used for cropping

On average, what area of your land would you use for cropping if dralns are not maintained or
improved (hectares)?

(Cell C4)

On average, what is an estimate of your annual crop yield for all crops, acress all areas cropped, if
5 drains were not maintsined or improved (tonnes per hectare)?

I dralns were improved and maintained on an ongoing basls, what area of your land would you expact to use for
cropping (hectares)?

-

If drains were improved and maintained on an ongoing basis, what i< an estimate of your annual crop yield for all
crops, across all arcas cropped [tonnes per hectare]?

—

Average annual crop

yield current (C5)

I Area of land able to be

o What is your expected annual gress Income per tanng In an average year (aparoximately)? Default value
("Gross income™ includes the annual revenue from sale of 811 crops over the year - default value will apply if user
value is not provided) User input value
9 {ower rides detault vale)
Default value

What are your annual variable costs per he

are (approximately)?

ser, irrigation, pesticides, sowing, harvesting, cortage and
user value is not orovided) User input value
. fowes rides detalt vohsel

cropped with improved
drainage (C6)

Go to "Summary’ sheet Return to 'Guidance’ sheet Clear this sheet

="

Figure 6: Cropping enterprise worksheet

Notes:

1. 'Gross income' includes the annual revenue
from sale of all crops over the year.

'Variable costs' includes the annual costs of
labour, fertiliser, irrigation, pesticides, sowing,
harvesting, cartage and machinery operation.

The difference between gross income and variable
costs will generate the average gross margin per
hectare — see Cell H17 in ‘'Summary’ worksheet.

Review the assumptions used to generate the
default values for annual gross income and
annual variable costs in ‘General Inputs and
assumptions’ worksheet. Note that the default
values are based on dryland wheat (assumed
price $220/tonne) and will therefore need to be
adjusted for other crops. Return to the ‘Cropping’
worksheet and adjust these values if required.
Because the tool is at a whole farm scale, if you
have a mix of crop types then you need to
consider the average yield weighted across the
farm (for example if you have 200 ha of wheat
that yields 2.5 t/ha and 100 ha of canola that
yields 1t/ha then the area cropped is 300 ha
and the average yield is (2.5 x 200 + 1 x 100)/300
=1.67t/ha). The average price would need to be
calculated based on the relative prices of wheat
and canola.

This sheet can equally be used for horticulture,
however 'user input values’ will need to be entered
when estimating gross income per tonne and
annual variable costs per hectare.

Annual crop yield with
improved drainage (C7)

Default values will be generated for annual
gross income per tonne (C8) and annual
variable cost per hectare (C10)

Override default values (if required) for annual
gross income (C9) and annual variable cost (C11)
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2.3 Entering drainage input data (Step 3)

Figure 7 below describes the inputs required for assessing the drainage requirements on an individual property.

o
‘ Total length of drains

z
input desription prnerty [ property | raprtypopery on property (Cell C4)
3

What is the approximate total length of drains on your property (in metres)?

Total length of

- — - — - - drains that require
What is the current condition of drains (poor = significant upfront work to function effectively, average = some
upfront werk to function effectively, good = little unfront work to function effectively)? refu rbISh ment (CS)

What total length of drains currently require refurbishment to function properly (in metres)?

L3

Default value

=

What is the approximate cost per metre to refurbish drains?
[default value will apply unless user input value is provided) User input value
(over-rides default

5 value) Current condition of
Defaut value drains (C6) — select
4 |What is the ongoing cost of maintaining drains (cost per metre per year)?
(default value will pply unless userinput value is provided) User input value fI’O m d ro pd own bOX

(over-rides default
0 value)

12 |T'|metaken to refurbish drains (all properties) " Vears

Cost (per metre) to
:g Go to 'Summary’ sheet Return to 'Guidance’ sheet Clear this sheet refu rbiSh (C7) a nd
maintain (C9)

Override default
values (if required)
for refurbishment
Notes: costs (C8) and
annual maintenance
costs (C10)

Figure 7: Drainage inputs worksheet

1. The current condition of drains (good, average or
poor) is assumed to determine the refurbishment
cost. For example, poor quality drains will require
more work and therefore incur greater cost to
make them functional. The default value is set Number of years to complete
at $2.20 per metre with a multiplier of 4 for poor, 1 refurbishment program
for average and 0.5 for good condition states.
These can be varied as required using the ‘user
input value’ cells. Note that drainage costs can
vary widely and so it is important to think carefully

about whether you want to stick with the default
value or enter your own estimate.

2. The time taken to refurbish all drains will affect
the calculation of benefits and costs.

3. The costs of any additional works required that
are not within the boundaries of the properties
being assessed should be estimated, and the

costs incorporated into the costs of the properties
being assessed.

10 Dryland Rural Drainage



2.4 Summary worksheet (Step 4 -
see next page)

The 'Summary’ worksheet is automatically populated
from the input data provided in the relevant
enterprise worksheets and the drainage worksheet.
Figure 8 provides an overview of the information that
is provided in the summary assessment.

Notes:

1. Itis not possible to adjust or change values in this
worksheet. Return to the specific enterprise or
drainage worksheet by clicking on the relevant
button to the left of the summary of inputs table.

2. For assessments involving multiple properties,
specific input data should be provided for
each property and enterprise combination.
Worked example 3 provides guidance for such
an assessment. Up to 10 properties can be
combined if required.

3. The graphs (annual benefits and costs of drainage
and cumulative benefits and costs of drainage)
provide a visual representation of how the
benefits and costs vary through time, noting
that the time frame for the analysis is 25 years.

4. The Benefit: Cost Ratio (BCR) will provide a
general indication of the economic viability of
the proposed drainage improvements. A BCR of
2 indicates that the benefits are double the costs
over a 25 year time frame and that improvement
works appear to be worth investing in. A BCR of
0.5 would indicate that the costs are double the
benefits and therefore that investment is not
justifiable on economic terms.

Financial Cost-Benefit Assessment Tool Guide
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Click here to return to the
enterprise input worksheet

Summary of input data and automated calculations
(e.g. enterprise gross margins and drainage costs)

- SUMMARY OF INPUTS
" ALL
Bulton | Beef Description Units Property 1 | Property Z | Property 3 | Property 4 | Property 5 | Property 6 | Property 7 | Property 8 | Property 9 [Property 10( . o
s
03 Goto [Number of beeeding livestock in a typical year with no drainage works head 0
. Beef Bee! |Expected number of breeding livestock in 8 typical year with imgroved drain| head 0
. Shest average gross margin per head § per head N/A
s Goto [Number of breeding livestock in & typical year with no drainage works head 0
» "Dairy’ Dairy |Expected number of breeding livestock in 8 typical vear with imoroved drain| head [
" shaat [Average gross margin per head § per head N/A
® Goto [Number of breeding livestock in a typical year with no drainage works head 0
o ‘Sheep’ Sheep [Expected number of breeding |ivestock in 3 typical year with improved drain head [
= sheet [2verage gross margin per head § per head N/A
. Goto Expected total yield in a typical year with no drainage works tonnes )
-, 'Cropping’ | [Cropping|Expected total yield in a typical year with improved drainage tonnes o
= sheet average gross margin per hectare with Improved drainage S per hectare N/A
» e Length of drain on property m 0
" ‘Drainage’ Upfront refurbishment cost $ $0
» sheet Drai (Ongoing annual maintenance cost S per year 50
n share of upfrant of-property drainage costs s 50
2 [share of ongoing off-property drainage costs $ per yesr 50
"
e SUMMARY OF OUTPUTS
: ; TOTAL ALL
Cutput desciption Units Property 1 | Property 2 | Property 3 | Property 4 | Property 5 | Property 6 | Property 7 | Property 8 | Property  (Property 10( . o o
]
P H Annualised benefit from increased praduction (§ per year) $ per year $0
= — [Aanusiized refurbishment and maintenance costs (5 per year] S per year 50
- > [Benefit Cost Ratio Unitless
» Payback period years o
»
= ECONONMNC VIABILITY OF DRAINAGE ACROSS ALL PROPERTIEY Annual benefits and costs of drainage Cumulative benefits and costs of drainage
£ 2
51 o
n " “
5 a
-~ Benefit Cost Ratio: . -
P Comvmtreberatis
- Net Present Value: S0 R £l ——Comtsire s
» || Payback period [years): 0 Lad
s - 0
» %
» »
w“ 5
@ L A T TR U TR T s s RRMBUREN vean
a

The time in years to recover

investment in improved drainage

The ratio of benefits to costs

Estimated annual costs for refurbishing
and maintaining drains

Estimated annual benefit that results from
improved drainage and increased production

Figure 8: Summary worksheet

Summary of economic viability

Graphical representation
of benefits and costs

Users should be aware of the impacts of external market and environmental factors that may affect revenues
and costs, and therefore the financial outputs presented in this summary sheet. Testing these outputs across
a range of potential prices and costs in the input sheets will help inform decisions about investing in drainage
works. Other factors not covered by the tool, such as those discussed in Section 1.2, should also be considered
in this process.
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2.5 Inputs and assumptions

Apart from user defined inputs, there are a series of general inputs and assumptions used to populate the tool.
These are described in the ‘General Inputs and Assumptions’ worksheet (Figure 9).

General inputs and assumptions

| [Tomment TG weurom
‘ver iab e fepend ng on operalion Yeould be rellectve of |
4 Eeguired rate of refumn o= capital 10% | per srrym SO 15 Oraety 4 Bt i T8 | Pt S0u0 | O il rate) |
S Evaluatien peried 15 pears
Eamg up perod 19 scheve 4,11 benelit of Dreed Ag Owrr B M yERTS OACE CBTTY A CREST Ty et
§ Srainrefurbuchment [y —— ncrested
L]
3 Defeull production veluei:
Trons wscreene |Vt lsble couls | Drons e pn
T Production type el Pt et et € awvremenlt Tl et et
Baded o o sell-replacing berd dasuves § Breeding unt
T Sewf (5 per Breeding unit $1.000 $800 $500Y £ ON Bver e BPOTOL Tate ly IO dee #7048 Mcome HACUTR Lvestoci Farm Mositor Progas J015-L6
Baird 0 8 sell-eplncieg berd Fugures are Dased n iy
S Budgets Undertaken By Primary ndustries Parks, | DEDUTR Lvestock Faom Manitor Progect 105556, DPSWE (Tae) Dairy
T Dairy (5 per bieed ng usit) £2 800 S$4034) 17 Water and Ervy sonment (Tat) and ad utted Bazed on |G B profitali ity saayuin
Rasad on o self-replacing flach Msures | Sresding unt
% on BveTage Bpproxmately I e, gross income i3
T Sheep (5 per breeding unit) §120 60 60 approx $80 per che and varistle con®s ere sopron 530 | DEDITR Livestock Farm Mositos Progect 201% 18
W Cropping iscome (5 per tonne| $320|rot used rot uned Sased o1 drviend wheat s 8 defloult OSIPWE (Tax) High
£ Cropeing o5t (5 per hectare) et st §1 50| not used Baded o dryland whest ot & defaolt | S PWE (Tas) Migh
»
T Disiaage 4ot § poev - i carvement ICE
Moe e~ Drain Isvesligetion (2000] Sube™ ad-oms % ENEC Enou vy (To*
wondy ok, Lowgh Caleert Yatcham, aed Moe diaange wiheses|
Sheppartan Itrigation Regions! Canchment 12-ategy Sewiew (2018} A
B Eefirbeshment of esisting draing (5 per mq 12 e ledes sar™woria, seed 1Dy Ng L ating mowng costs infated %o present day urng & % infistion rate
™ Wanierasce (4 per metre) D&l N ludts weed soraying tiathing maw ng As above
AQD 00 i ased 0n 1 acge of (TS B > T
] Posr 4 meratuce | sbove
g Enfur b ahrent ru R olier (cond tian) e i A0 Dased o0 raage of ot Bed Lo Tebh 18 -
Appron matizn baved on ramge of cor and cord fisn in 1
3 Good os teratus e Aa sborve
¥
]
=
»
oAy Gudince JEDSRENTLEEDT Dary Shesp SONEERTATTTTTTN General mputs and assumptions  Decurest ol T

Figure 9: General inputs and assumptions worksheet

This worksheet has three components:

1. Economic and financial parameters
2. Default production values
3. Drainage cost assumptions.

Each component includes some brief explanatory notes, together with relevant information sources.

The default production values and drainage costs in this worksheet cannot be altered, but where applicable
they can be overridden in specific worksheets (using the ‘user input value’ cells). For example, you can adjust
the values for gross income and variable costs for specific enterprises they apply to your context.
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2.6 Worked examples

2.6.1 Example 1: Mixed beef and cropping enterprise using default input values

This section describes a worked example for a hypothetical mixed farm, with both beef and cropping enterprises.
In this example the default input values have been used for estimation of benefits and costs.

Beef enterprise - user inputs
‘ + Number of

Input description Property | Property | Property | Propert breeding stock
3 1 2 3 1 without improved
On average, haw many head of breeding s1ock would you fun on each property if drains are not maintained or = drginoge (QOO)

improved (cows per year|?

: - and with improved
if drains were improved and maintained on an ongoing basis, how many head of breeding stock would you 205 .
¢ sensibly run on each property (cows per year|? drOange (205)

AS AN apQroximate average across the herd on each property, what is the annual gross

b Defoultvalue | 51000 « Default value for
g intome
per breeding head of stock?

e e gross income per
(Grosr " irchader e sal tevenue hom ol bierock raler the yshus of ertock harer - 5,
it vitorts it iieniriioni ek | head ($1,000) and

annual variable

As an average across the herd, what Is the anmual varisble cost per breeding head of stock | Default valwe $200
8 (spproximately)? cost per head
[Variable coms™inchade coms associsted vith animal heath. leed. pamae manugenent. height and selr | User input velue .
costs - cotault vahar will apply # uses vahae is not peaded) ln‘:v'a 1bes detault ($400) IS generOted
3 valee)
o and accepted
n
]
1 GO 1o Summary’ sheet ‘ Return to ‘Guidance sheet | Clear this sheet ‘
"
i

Figure 10: Beef enterprise inputs

Croppl terprise - input
j Cropping enterprise - user inputs « Current area of

R Property | Property |Property | Proper cropping is 200 ha
3 1 2 3 . and current annual
On aversge, what ares of your \nnarww d you use for cropping If drains are not 200 \/Ield is8 t/ho without
4 malntalned or improved (hectares)” . .
On average, what is an estimate of your annual crop vield for all crops, across all sreas " m prOVed d rai nOge‘
& cropped. if draing were not maintained or improved (tonnes per heclare)? ThlS is eStimOted to
I drains were impraved and maintained on an ongoing basks, whot ares of your land would you expect 1o use 210 cha nge to 210 ha
& for cropping (hectares)? .
if drains were improved and maintained on an ongoing basks. what 15 an estimate of your annusl crop yield for s Oﬁd 85 t/hO Wlth
7 |11 crops, scross all aress cropped (tonnes per hedtare)? improved drainage
o What s your expected anaual gross income ger Lanne in an average yeor (approx mately)? [Oeiault velue $220 « Default value for
"Gioss noome” rwhades the sl severe om iak of o coops over tre yoai - delaull v sboe wil appb i use .
vakie i rvort proaded) User input valoe gross income per
erves rides Sedault
9 vaberl tonne ($220) and
p |What are your annual variable costs per hectare (approximately)? Dafoult value $1.2%0 Onnugl VQrinle
["Variable costs” inchudes the srvsiel cosis of labows Ferilirer sngaion pesicides. sovirg 2
auuge and mashiety 6o wion - del sl vole vl sply  Lset vekes 18 ot prosaded] User input vahue cost per hectare
laver ey delaull .
W Pyt ($1,250) is generated
e and accepted
: Go to ‘Summary’ sheet Return to ‘Guidance’ sheet Clear this sheet

]

Figure 11: Cropping enterprise inputs
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i » Current length of
Input description szert\r szert\l Pro.;erty Pm:erh drains is 2,000 m,
: and 1,000 m (50%)
‘What is the approximate total length of drains on your property (in metres)? 2000 requ]re
+
) ) ) ) i refurbishment.
‘What total length of drains currently require refurbishment to function properly (in metres)? 1000 . .
5 These drains are in
‘What is the current condition of drains (poor = significant upfront work to function effectively, average = some iy
¢ |upfront work to functian effectively, good = little unfrant work to function effectively)? auerags average condition.
Default value 5220 » Default values for
7 | What is the approximate cost per metre to refurbish drains? .
[default value wil 2pply unless user input value is provided] User input value refurbishment cost
{over-rides defaul
2 value) ' ($220/m) Ond
Default value 5041 maintenance cost
3 What is the ongoing cost of maintaining drains (cost per metre per year)?
[default uslue will spply unless usstinput valus is provided) User input value ($ O41/m ) are
" L:!Il:.lilldes default acce pted
1
2 . .
1 [Time taken to refurbish drains (all properties) Bl vears e Itis eStlmqted that
" the refurbishment
% H
i Go to "Summary’ sheet Return to 'Guidance' sheet Clear this sheet program wi I ta ke
(N two years
il
2
2
23 |
24 |
25 |

Figure 12: Drainage inputs

. SUMMARY OF INPUTS
. Button | Beef Description Units Property 1 | Property 2 | Property 3 | Property 4 | Property 5 | Property 6 | Property 7 | Property B | Property @ [Property 10| ”0;;““
. Goto Humber of breeding livestock in o typical year with no drainage works head 200 200
» Beef" Beef |Expected number of breeding livestack in a typical year with improved drain) head 205 205
& sheet fwerage gross margin per head S per head 5600 N/A
i Goto Wumber of breeding livestock in & typical year with no drainage works head [
= ‘Dairy’ Dairy |Expected number of breeding livestock in 3 typical year with improved drain) head )
o sheet average gross margin per head S per head N/A
a Goto Humber of breeding livestock in a typical year with no drainage works head [
n “Sheep’ Sheep |Expected number of breeding livestock in a typical vear with improved drain| head []
- sheet Average gross margin per head S per head N/A
- Goto Expected total yield in 8 typical year with no drainage works tonnes 210 210
. ‘Cropping’ | [Cropping|Expected total vield in 8 typical year with improved drainage tonnes 85 )
< sheet Average gross margin per hectare with improved drainage $ per hectare 5620 N/A
% Gote Length of drain on property m 2,000 2,000
n ‘Drainage’ Upfront refurbishme: 5t 3 $2,200 52,200
» sheet Drainage| Ongoing annual ma ance cost 5 per year 5820 $820
n share of upfrant off-property drainage coats I : i | _$o
n share of ongoing off-property drainage costs § per year 50 $0
©
~ SUMMARY OF OUTPUTS

Output desdiption Units Property 1 | Property 2 | Property 3 | Property 4 | Property 5 | Property 6 | Property 7 | Property 8 | Property 9 |Property 10 :::;’:Il:)
o
= lannualised benefit from increased production ($ per year) $ per year $21,068 $21,069|
P Annualised refurbishment and maintenance costs (5 per year) $ per year 5859 $869)
o Benefit Cost Ratio Unitless 242 24.2
» Payback period ears 1 1
»
I ECONOMAC MIABRITY,0F DRAINASE ACROSS AlL PROPORTIES Annual benefits and costs of drainage Cumulative benefits and costs of drainage

53809 smoom

Drail roject is economically viable 300 $0000
= P 020w
- Benefit Cost Ratio: 24.25 5800 i i
— Nat Present Value: $202,000 f _:.” g s o3 — ::: . ::. a
= Payback period (years): 1 sx00m
wl [ 3 -
= sno swtom
- P e
un i vear G @ 3 4 & B M43 14 48 88 20 1 M TEAR
.
o

Figure 13: Summary of inputs and results

¢ The annualised benefits from increased production are $21,069/year
« The annualised refurbishment and maintenance costs are $869/year

« The benefits are estimated to exceed the costs by ~ 30 times (BCR of 24.25)
with a payback period of one year

* The proposed program appears highly economically viable
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2.6.2 Example 2: Dairy enterprise with user defined input values

This section describes a worked example for a hypothetical dairy farm of 400 hectares. In this example
the default data has been overridden for both enterprise inputs and drainage inputs.

. Dairy enterprise - user inputs « Number of breeding
Property |Property | Property | Prope StOCk WlthOUt
Input description . .
3 1 2 s 4 improved drainage
On average, how many head of breeding stock would you run on each property if drains are not maintained or 150 (150) a I’]d Wlth
4 improved (cows per year)? . .
improved drainage
f dea lr.u were improved and maintained on u.r' ongoing basis, how many head of breeding stock would you 155 (,I 55)
g sensibly run on each property (cows per year)?
) e Input values for gross
AS an approximate average across the herd on each property, what is the annual gross Default value 52,800 .
% income per breeding head of stock? INncome per head
["Gronn income” inchades the srewisd 1 e hiom sl ik and s niock paler minus e valus of lusnock i vl
;.m:mm-dm.xvm.lum::&.mnzmmjml - :J:'..‘?::‘:.,.I::. 2600 ($2;GOO) and annual
d rateel variable cost per
. AS a0 average a(;oss the herd, what is the annual variable cost per breeding head of stock | Default value $1,024 head ($'|,O60) has
9 (approximately| .
[Vasable costs” nchade sosts assosisedwih armalhesth, feed, pasture sanagemen, 19ibn andse8ng  |Lser input vohae been used to override
carty = delfmat vabue wil spphy i uree vabae it ot prowided) 1060
g - ' — - default values
f which were seen to
2 be overestimating
" Go to "Summary' sheet ‘ Return to 'Guidance” sheet Clear this sheet ihCO me a hd
5 ; .
underestimating costs

Figure 14: Dairy enterprise inputs

Drainage

2

Input description Property | Property | Pro d ra | ns iS SIOOO mr
3 1 2 and 2,500 m (~80%)
'What is the approximate total length of drains on your property (in metres)? 3000 req uire
d refurbishment. These
‘What total length of drains currently require refurbishment to function properly (in metres)? 2500 drO INs are

in poor condition.

‘What is the current condition of drains (poor = significant upfront work to function effectively, average = some
oor
& |upfront work to function effectively, good = little unfront work to function effectively)? L= . |r] put \V/e| | ues for

refurbishment
Default value $8.80
7 |'What is the approximate cost per metre to refurbish drains? cost ($’]O/m) a nd
[default value will spph unless userinput ushus is provided) User input value :
(over-rides default $10.00 maintenance cost
3 value)
($2/m) have been
Default value 5041 H
3 |What is the ongoing cost of maintaining drains (cost per metre per year)? u Sed tO overri de
[detault value wil apply unless user input value is provided] User input value default values
[over-rides default $2.00
0 value) « Itis estimated that
12 the refurbishment
:f Time taken to refurbish drains (all properties) Z|years progrgm Wl” tq ke

. . . two years
Figure 15: Drainage inputs
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. SUMMARY OF INPUTS
2 putien | Deef Description Units Property 1 | Property 2 | Property 3 | Property 4 | Praperty & | Property & | Property 7 | Property 8 | Property 9 |Property 10 Aums
. Goto Number of breeding |ivestock in a typical year with no drainage works head o
7 “Beef Beel |Espected numbes of Breeding livestock in & typical yeat with improved drain head L]
& sheet werage gross margin per head $ per head N/A
. Goto Number of breeding livestock in a typical year with no drainage works head 150 150
. Oairy Dairy |Expected number of breeding |nestock in 3 typical year with improved drain nead 155 155
& sheet average gross margin per head S per head $1,540 NfA
. Goto Number of braeding livestock in & typical year with no drainags works hesd o
» ‘sheep’ | | Sheep |Expected number of breeding livestock in 3 typical year with improved drain) nead o
% sheet Average gross margin per head $ per head NfA
- Gota Expedted total yield in 8 typical yeas with no drainage works tonnes o
- ‘Cropping” | [C tatal yeeld in @ Typical year with improved drainage Tennes ]
A sheet Aversge grozz margin per hectare with imgroved drainage $ per hectare NfA
- Soto Length of drain on property m 3,000 3,000
» ‘Drainage’ upfront refurbishment cost $ $25,000 $25,000
- sheet \going annual maintenance cost § per year $6,000 $6,000
n Share of upfront off-property drainage costs 5 $0 $0
a share of ongoing off-groperty drainage costs § par year 0 50
n
. SUMMARY OF OUTPUTS

Output desdiption Units Property 1 | Property 2 | Property 3 | Property 4 | Property 5 | Property 6 | Property 7 | Property 8 | Property 9 |Property 10 bpitiaes :::
a e
- annualised benefit from increased production (§ per year) § per year $5,200 $5,200
. aAnnusalized refurbishment and maintenance costs (§ per year) § per year $7.131 $7.131
" Berefit Cost Ratio Unitless 07 07
™ Payback period years 24 28
=
n ECONOMIC VIABILITY OF DRAINAGE ACROSS ALL PROPERTIES Annual benefits and costs of drainage Cumulative benefits and costs of drainage

Drainage project Is marginal, further investigation is required

P
o Benefit Cost Ratio: 0.73
- Net Present Value: -519,000 ::.m
= |Payback period (years): 2
| =
-
»
“
i Pobeose b 3 a1 s EEEEE I I ek
“

Figure 16: Summary of input data and results

e The annualised benefits from increased
production are $5,200/year

e The annualised refurbishment and
maintenance costs are $7,235/year

« The benefits are estimated to be slightly
less than the costs (BCR of 0.73)

* The proposed program appears to not be
economically viable
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2.6.3 Example 3: Multiple properties with a mix of enterprises and user defined input values

This section describes a worked example showing an assessment for multiple properties (three) where there
is a mix of enterprises (two beef and one dairy). User defined values have been used as inputs.

' Beef enterprise - user inputs

Property | Property | Property | Propert
nput description iy | Prepany ty
1 2 4
On average, how many head of beeeding s1ock would vou run of ¢ach property if draing are not maintained or
100 o 50
Imptoved (cows per year)?
if drains were Improved and malntsined on an ongoing basis, how many hesd of breed ng s1ock wou'ld you 108 o ©
sensibly rum on each property (cows per year|?
As an aporonimate average across the herd on each property, what |5 the anmual gross
e " ¢ Detoult vohse $1,000 $1,000
Icomae
v ding head of stock?
par brow i Uses Input value
(G088 Ccioe” I hadke thor arssl [ evermos borm ol e ok 4ok s Mirvs the viahae of b sl ook puschaies 800
(owes sides ded aub 800
chotait vabar il apphy ¥ uner vahas it not prowded| valee)
As an average across the herd, what is the annusl variable cost per breeding head of stock | Defsult value $400 $400
(approximately)?
(Vanable coms” inchude comms anrocasted vih arimal heath, leed. pammae managemers eght and relng | User input value
conts < delut vabae wil apphy  user vabse is not peossded) [Oved sides Sed aun o 0
wabue )

Go to “Summary’ sheet | Return to ‘Guidance” sheet ‘

Clear this sheet ‘

Figure 17: Beef enterprise inputs

Dairy enterprise - user inputs
1

input description Property | Property perty | Prope:
1 2z 3 L]
On average, how many head of breeding stock would vou run on each property if drains are not maintained or ° 200 o
improved [cows per year )
If drains were improved and maintained on an ongoing basis, how many head of breeding stock would you o 210 o
sensibly run on each property (cows per year)?
AS 3N APPIOXIMAtE average across the herd on each property, what is the annual gross Default value $2.800
income per breeding head of stack?
"Gross income” rchudes the annusal from ol mdkc arvd b sabes manus e wabae of e sook User input vabue
putchasos - el aul vabos vl sppbs T usel value i net povided) (owes-iden def sult 2600
walue)
A5 an average across the herd, what is the annual variable cost per breeding head of stock | Default value $1.024
(approximately)?
Variable costs”™ inchude costs asrocied with animal heabh, feed. paste mansgemes. freight and reling | User input value
00315 - i sl vabot will 3pphs f user value i ot provided) [wes ides duf wubl 1200
walue)
Go to ‘Summary’ sheet Return to ‘Guldance’ sheet Clear this sheet

Figure 18: Dairy enterprise inputs
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e Two of the three

properties are beef.
Number of breeding
stock without
improved drainage
(100 on Property One
and 50 on Property
Three) and with
improved drainage
this increases (105 on
Property One and 60
on Property Three)

Default value for
gross income and
annual variable costs
has been overridden

Property Two is dairy
— number

of breeding stock
without improved
drainage (200)

and with improved
drainage (210)

Input values for gross
income per head
($2,600) and annual
variable cost per
head ($1,200) has
been used to override
default values that
were seen to be
overestimating

income and
underestimating costs




IETHET-
1
2 e Current length of
Input description Pm:Eﬂv Prozerly ngerlv Pm:E dI’OIﬂS |S 4,000 m over
3 .
the three properties,
What is the approximate total length of drains on your property (in metres)? 1000 1000 2000
g and 2,600 m (~65%)
‘What total length of drains currently require refurbishment to function properly (in metres)? 300 800 1500 requ re refu rbl Shment
5 . .
. — - _— - - These drains are in
‘What is the current condition of drains (poor = significant upfront work to function effectively, average = some
oor cor | average
g |upfront work to function effectively, good = little unfront work to function effectively]? P P & pOOF or O\/erOge
condition
Default value $8.80 $8.80 $2.20
7 _|What is the approximate cost per metre to refurbish drains?
(default value will 3pply unless userinput value is provided] User input value M mDUt values for
[over-rides default $5.00 $10.00 55.00 R
. Lo refurbishment cost
Default value 5041 5041 5041 Ond m0|nten0nce
3 |What is the ongoing cost of maintaining drains (cost per metre per year)? Cost va r—y ACross
[defsult value will spply urless userinput value is provided] User input value
(over-rides default $1.00 $2.00 $1.00 propert]es a nd user
] value)
i values have been
13 |Time taken to refurbish drains (all properties) Zlvears deﬁ ned
]
o ' | : « Itis estimated that
the refurbishment
Figure 19: Drainage input data program will take two
years
. SUMMARY OF INPUTS
| | ALl
Bdlsn | Besl Deeriplion Units | Preperty 1 | Property 2| Property 3| Properly & | Property S | Properly 6 | Property 7 | Property B | Property 9 Propesty 10
¥ v B » . . . . Lt
‘ Cote Namicer of breeding MeSIDCR in B YBICA] Wear With R0 dranape works head | [ o | | 1 1 150
2 L Beel [Expaited number of breeding |reesloch 5 8 lypieal pess wih impioved dran hess | 80 1658
- sheet Aecnge gross maepn ger head £ per head $410 $410 wSA
S Soto N eeding | vesiogh = 8 bypical year with mo dra nage works head 200 00
» Dairy’ Dairy [Expected numiber of breeding Iharstock in & bypical yesr with improved drain) hesd | 110 210
5 _theet | Avernpe §7035 MBrEn per head § per hesd 51,400 NA
. Gobs Narmiser of beeeding |vestock = 8 hpical year with ~o drsnage works head | ]
', Thees Sheep |[xpactad numder of braeding Inestoch in & hBIC ss with improved drain hess o
- . + + . . - 4
u sheet Awer gt §035 mo'p § per head | NA
. Goto Expected total vield in tonnes | | 1 1 1 1 1 o
- Cropping’ | [Croppiag] Expacied tots! vl in 8 TyE<Cal paBr wiTh IMEroved SrBinape teanes o
= theet | Awernge gross maep hectare with impioved drainage § per hectare | /A
» Soto Length G o rogerty m | oo | 1000 | 2000 | 1 1 1 4000
= ‘Drainage’ Ligte pnt retus s hment (05T [} $1,500 | $8000 $7,500 $17,000
23 sheet | |Desinage| Grgo ng amnus’ maimemance ¢ $peryesr | s1000 | saoc0 | sao00 | | | 1 33,000
" E ] 50 o 0 30
- S per vesr 50 50 50 $0
n
u SUMMARY OF QUTPUTS
Output dewigton Ursts | Property 1 | Property X | Property 3| Property 4 | Property 5 | Property 6 | Property 7 | Property B | Property 9 [Property 10| :,:::,::,
B |
» Ansuslised benelit fram increased production S per year) Speryear | $1384 £3,454 $13,607
" Ancuslised refurbishment and maimenance costs (5 per yesr) Spervear | 5957 5148 55440
» Benefit Cost kato Unsless | 16 | s0 | 1 | | 1 | 24
= Patack period veors | & | O | 1 1 | 4
»
" ECONOMIC VIABILITY OF DRAINAGE ACROSS ALL PROPERTIES A " fies and costs of dr Cuinnsiigthon b o s coss of cheal
oa
Drainage project is ecenomically viable
"
= Benefit Cost Ratio:
- Net Prasent Value:
= |Payback period (years):
= | ——
» o —
: | —
= 4 % & 3333 3808 1828 33 a4 TEMA 6 3 4 & B W01 M6 e W0 veas

Figure 20: Summary of inputs and results

« The annualised benefits from increased production are $13,607/year in total across all properties
« The annualised refurbishment and maintenance costs are $5,610/year in total

« The benefits are estimated to be outweighing the costs (BCR of 2.43)

* The proposed program appears to be economically viable
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Appendix A. Additional information

Future changes in dryland agricultural production
and in land use, both of which are largely driven

by market demand for agricultural commodities,
may affect the benefits derived from rural drains.
The potential for reducing the effects of inundation
of agricultural land is heavily dependent on the
condition and subseqguent performance of existing
drainage infrastructure.

Climate change and climate variability

The effects of future climate change are predicted
to be significant for Victorian agriculture. These
changes are likely to affect productivity and costs
associated with different agricultural enterprises,
together with the characteristics and function of
drainage schemes.

In general, climate change is expected to produce
hotter and drier conditions, which would tend to
decrease the average annual impacts of inundation.
Although drier conditions are expected, the intensity
of some extreme rainfall events may increase. The
benefits of well-maintained drains would be most
evident following these events. The overall net effect
of climate change on the cost-benefit equation for
maintaining rural drains is thus uncertain and may
not be evident in the short term.

Furthermore, the local effects of climate change
are difficult to predict with any certainty, and
therefore the benefits and costs of improving
drainage systems are perhaps best explored
through a range of scenarios which can then
inform landholder decision making.

20 Dryland Rural Drainage

Table 1 describes the predicted implications for
temperature change, rainfall, evapotranspiration
and runoff for three scenarios (DELWP, 2016) that
have been generated from a set of global climate
models. More detailed information is available in this
report at a river basin scale; however, the general
pattern is similar to the state wide data shown here.

There is considerable uncertainty around these
climatic factors, and landholders should take this
uncertainty into consideration when assessing

the cost effectiveness of drainage interventions.
Landholders should consider how changes in
temperature, rainfall and runoff may affect their
farming operations (stocking rates, areas cropped,
yields, prices and costs of inputs) in the future.
These factors will change the effectiveness of
drainage and its impact on enterprise profitability.
The best approach would be to develop scenarios
around changes in these inputs, and then assess
how they would respond in terms of their operations.
They should then consider how improved drainage
may alter these operational decisions under

these scenarios.



The design and ease-of-use of the Rural Drainage Assessment Tool makes it suitable for scenario analysis, such
as exploring the implications of various climate change scenarios for the economic viability of investing in
drainage improvement.

To use the tool in this way we would recommend the following steps:

1. Select a climate change scenario you would like to explore, using Table 1as a guide
2. Create a new assessment in the Rural Drainage Assessment Tool

3. Complete the assessment giving consideration to what you think the estimated impact of the climate change
scenario will be on your operations (and hence the respective input values). For example:

« Under the medium climate change scenario, what effect would the predicted change in temperature,
rainfall, potential evapotranspiration and runoff have on:

i. The carrying capacity and/or yield of your enterprise ‘with’ and ‘without’ improved drainage
ii. Income and costs

iii. The proportion of drains that would require refurbishment and the future condition of the drainage
network on the property.

4. Compare the results of this assessment with the previous baseline assessment (without ‘climate change’).

Table 1: Predicted impacts?

Climate Potential
change evapotranspiration
scenario Temperature change Rainfall (PET) Runoff

2040 2065 2040 2065 2040 2065 2040 2065
Low +2.4% +2.7% 8.7% +1.5%
Medium +1.30°C +2.30°C -3.6% -47% -4.5% -7.4% -8.5% -15.9%
High -10.4% -19.4% -247% -43.8%

2 Data not available for temperature change and PET for low and high scenarios
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Approvals and other factors to consider

Currently, individual landholders may need to

apply to a range of agencies to obtain the necessary
approvals to drain water from their land. A number of
these approvals have costs associated with them and
will need to be considered when planning for works.

The existing requirements can include: permission
from local council for earthworks that relate to the
management of dryland rural drainage; approval

to undertake works on a waterway from catchment
management authorities and permission to remove
native vegetation or undertake works on Crown land
from the Department of Energy, Environment and
Climate Action.

Extra effort may be required to demonstrate that
works will be undertaken in an environmentally
sensitive way where drainage works could affect:

« Ramsar wetlands
« Flagship waterway sites
« Wetlands and waterways by:

— Changes in watering regimes

— Impact on ecological values (this would also
apply to a cumulative effect on ecological
values), including:

— Native vegetation (trees, shrubs and grasses)
— Aquatic and/or terrestrial fauna

— Aquatic and/or terrestrial habitat

- Water quality and/or quantity.

Where a greater level of effort is required to consider
environmental approval applications, approvals

may still be granted. But more detailed investigation
may be necessary to ensure potential impacts from
drainage works have been considered, avoided or
minimised. The Australian Government Environment
Protection and Biodiversity Conservation Act 1999
identifies heritage items of national significance

and provides protection mechanisms for these items.
If an action is proposed that significantly affects a
nationally listed heritage item, approval is required
from the Australian Government — in addition to state
and local approvals.
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Landholders also have an obligation to protect
cultural heritage and cultural landscapes during

land management activities under the Aboriginal
Heritage Act 2006. Landholders are responsible for
reporting the discovery of Aboriginal cultural heritage
and for not causing harm (without the appropriate
authorisation under the Aboriginal Heritage Act
2006). An approved Cultural Heritage Management
Plan or cultural heritage permit may be required in
such places while undertaking dryland rural drainage
works, including maintenance. Your council can
advise on which group you need to talk to regarding
cultural heritage in your area.

For more information on the approvals that may

be required for your rural drainage works, refer to the
Dryland Rural Drainage Resource Kit for Landholders
Version 8.0.

In addition to the costs of meeting regulatory,
legislative and planning obligations, there are
other costs that landholders may need to consider.
These include potential costs associated with
planning, design, procurement and coordination
of drainage works.
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Changes in climate conditions will affect the way
rural drainage needs to be managed into the future.
The Bureau of Meteorology recently released a
synthesis of findings from the Victorian Climate
Initiative. Because of the uncertainty about when
and the extent to which reductions in rainfall and
streamflow may occur, a scenario-based approach
to planning is recommended.

Specific guidance for the water sector was developed
in 2020 by the Department of Energy, Environment
and Climate Action to help the sector plan for and
adapt to a range of climate scenarios. The Guidelines
for Assessing the Impacts of Climate Change on
Water Availability in Victoria apply a risk-based
framework that considers the vulnerability of supply
systems to climate variability and climate change.

https://www.water.vic.gov.au/our-programs/climate-
change-and-victorias-water-sector/delivering-water-

in-a-changing-climate/water-availability-climate-
change-guidelines

The Victorian Government has partnered with CSIRO
to help Victorian communities prepare for climate
change by providing authoritative and up-to-date
information. Victorian Climate Projections 2019 has
produced regional reports to help you understand
how the climate will change in your region.

https://www.climatechange.vic.gov.au/victorias-
changing-climate

Glossary of terms

Annualised benefit: The equivalent yearly value of
a project’s total projected benefits over its lifetime.

Annualised cost: The equivalent yearly value of
a project’s total projected costs over its lifetime.

Annual gross income: The value of gross annual
income from all sources (before deductions e.g.
income tax).

Benefit: Cost Ratio: A benefit:cost ratio (BCR) is

an indicator, used in cost-benefit analysis, which
summarises the overall value for money of a project
or proposal. All benefits and costs are expressed in
discounted present values.

Gross margin: Refers to the total income derived
from an enterprise less the variable costs incurred

in the enterprise. This is usually expressed as a value
per head of stock or per hectare of crop.

Macros: A macro is a piece of programming code
that runs in the Excel computer program and

helps automate routine tasks. The Rural Drainage
Assessment Tool contains a number of macros that
need to be enabled for the tool to work.

Net Present Value (NPV): The net present value
(NPV) or net present worth (NPW) is a measurement
of economic profit calculated by subtracting the
present values (PV) of cash outflows (including initial
cost) from the present values of cash inflows over

a period of time.

Payback period: Payback period is the time in which
the initial cash outflow of investment is expected

to be recovered from the cash inflows generated

by the investment.

Refurbishment: In the context of rural drainage
this refers to cases where an existing drain
requires major works to restore its original function
and effectiveness.

Rural drainage: The works and functions related

to the collection, and timely removal, of excess
water generated by high rainfall to support
agriculture production. It involves enhancing the
hydraulic capacity of drainage lines and soils, and
increasing the rate at which water will flow off (or
through) and away from land, to support increased
agricultural production in dryland areas.

Variable costs: Expenses that vary in direct
proportion to the quantity of output (e.g. number of
animals in the enterprise, area of crop established).


http://www.bom.gov.au/research/projects/vicci/
https://www.climatechange.vic.gov.au/victorias-changing-climate
https://www.climatechange.vic.gov.au/victorias-changing-climate
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