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FOREWORD 

The South-West Irrigation Area Strategy Study was initiated by the Water Authority of Western 
Australia in 1989 to assist the State Government, the Water Authority of Western Australia and 
irrigation farmers to develop a strategy for the future operation and rehabilitation of the South­
West Irrigation Service for the Waroona, Harvey and Collie Irrigation Districts. 

Phase 1 involved collecting background data to provide information on the Irrigation Area and 
identified issues to be studied in more detail in Phase 2. 

Phase 2 involved the development and evaluation of options for the future operation, rehabilita­
tion and modernisation of the South-West Irrigation Service. Options were identified by irrigators 
and other stakeholders following a round of consultative workshops conducted at the start of 
Phase 2. The options evaluated were selected to cover the possible range of future demands for 
the Irrigation Service. The analysis of the options was carried out by a Technical Working Group 
on behalf of the Irrigation Strategy Consultative Committee. 

The Consultative Committee does not recommend a particular option. This is a matter for deci­
sion by Government following review of submissions from irrigators and other stakeholders. 

This is a report on the economic, financial, social and environmental evaluation of the options 
undertaken in Phase 2 of the Study. More detailed information is available in the Phase 2 Techni­
cal Report. 

Mr B. Sadler 
Chairperson 
The Consultative Committee 
South-West Irrigation Area Strategy Study 

November 1992 

THE CONSULTAt:IVE COMMITTEE 

A consultative committee of irrigation farmers and government agency representatives 
was appointed to oversee the running of consultative workshops and the preparation of the 
Phase 1 and Phase 2 reports. 
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- Irrigation Farmer

- Irrigation Farmer

-Department of Agriculture
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THE KEY FINDINGS 

INTRODUCTION 

The main purpose of the Phase 2 Options 
Report is to provide information on the out­
come of adopting different options for the 
future operation of the South West Irrigation 
Area. 

A total of 45 different options were identified 
for evaluation. These options were derived 
from various combinations of four different 
factors: 

• different land areas based on land pro­
d uc ti vi  ty, environmental and likely
enterprise demand criteria;

• on-farm irrigation and scheme engi­
neering strategies for water delivery,
draining and salinity mitigation;

• high and low water demand scenarios;
and,

• the water charging policy adopted.

A summary of how these options were 
derived is provided on the last page of this 
report. Easy reference to the description of 
options can be made by folding out this sheet 
so that it can be viewed while reading the 
main text of the report. 

The most important factor defining the differ­
ent options is the area of land to be irrigated 
in the future. 

In total 8 different sets of future operational 
area options were identified. Schematic maps 
of the areas are shown in Figures 3, 4, and 5. 

Each of the 45 options was evaluated for the 
three irrigation districts of Waroona, Harvey 
and Collie as well as for the Irrigation Area as 
a whole. 

In the course of conducting an analysis of the 
economic, financial, social and environmen­
tal impacts of each option the following con­
clusions were reached. 

ECONOMIC AND FINANCIAL IMPACTS 

1. The future demand for irrigated agri­
cultural land will control the nature
and size of the rehabilitation/mainte­
nance program of the Irrigation
Scheme.

If  an optimistic market outlook is
assumed, and prices for irrigation water
do not increase at a greater rate than
inflation, then demand for irrigated agri­
cultural land will be high and all current
irrigation channels, drains and structures
will need to be maintained.

If a pessimistic market outlook i s
assumed and prices for irrigation water
rise to meet the full cost, then demand
for irrigation land will decline and only
parts of the distribution system will need
to be maintained in the medium to longer
term (after 10 years).

The actual demand level is likely to lie
somewhere in between these two
extremes.

2. The current Irrigation Area and stan­
dard of service could be maintained
without increasing real water prices to
irrigators, but only if the Government
is prepared to subsidise it directly or
ask other water rate payers to contin­
ue to financially support it.

The current charges for inigation water
do not meet the full cost of providing the
service.

A renewals accounting approach (with a
zero rate of return on assets) was used to
compare the financial outcome of differ­
ent Phase 2 Options for the future opera­
tion of the Irrigation Service.

Using this renewals accounting
approach, the current Service could be
expected to make an annual loss of at
least $1.5 million i f  water charges
remained at 1989/90 real price levels.
Under the current accounting procedures
used by the Water Authority (including
the interest on past borrowed funds and
current cost depreciation) the annual loss
is currently $5.2 million.
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3. It is economic for the State to maintain 
an Irrigation Service to the most prof­
itable enterprises on the most produc­
tive soils and in areas where the future 
costs of maintaining the Service are 
low. 

Options which reduce the area served to 
about 70% of the current size over 15 
years, and which result in water use 
declining to 50% of current levels, 
would have similar economic benefits to 
the State as closing the Service down and 
reverting to dryland farming. 

Options that further reduce the area 
served, particularly in the northern por­
tion of Irrigation Area, to about 50% of 
the current size, and which result in 
water use declining to about 35% of cur­
rent values, would result in an 18% 
greater economic benefit to the State 
than closing down the Irrigation Scheme. 

4. Irrigation is not economic to the State 
in the medium and low productivity 
regions, but could be financially prof­
itable for individual dairy and horti­
culture farms. 

The use of irrigation water in the medi­
um and low productivity regions would 
yield lower economic returns than 
reverting to dryland farming if the full 
costs of water supply are taken into 
account. The opportunity costs of water 
(the additional cost of reserving the 
water for irrigation and not being able to 
use it for other higher value purposes in 
the future), the cost of maintaining the 
Irrigation Service and the low average 
pasture productivity from these regions 
all contribute to this conclusion. 

Based on a renewals accounting 
approach to the rehabilitation and contin­
ued operation of the Service, it could be 
profitable for individual dairy and horti­
culture farmers to continue irrigating in 
the medium and low productivity regions 
and meet full cost-recovery water 
charges provided they adopt improved 
on-farm irrigation and drainage prac­
tices. 
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However, when the opportunity cost of 
using the water for other purposes is 
included, the irrigation of the medium 
and low productivity regions would not 
be as economic to the State as dryland 
production from these regions. 

5. Improved on-farm irrigation practices 
(Strategy 2) are expected to be cost­
effective for the farmer. 

The adoption of improved on-farm irri­
gation practices can lift profits by a min­
imum of 8 per cent. 

6. On current estimates, the real price of 
water would need to at least double to 
meet the full cost of supplying water 
for irrigation. 

The price of water in the year 2000 
would need to be at least twice the 1989/ 
90 price (in real terms) to meet full oper­
ating costs and capital costs on a 
renewals accounting basis for even the 
minimum maintenance options. At this 
price, whilst the demand for irrigation 
land and water would fall, the Phase 2 
analysis shows the remaining irrigators 
would be able to operate profitably. 

A doubling of real water prices implies 
that instead of the current charge equiva­
lent of $24.30 per megalitre, the average 
price for water in 1989/90 would have 
been $48.60 per megalitre. For a farmer 
paying $8,000 for irrigation water in 
1989/90 a bill for $16,000 would have 
been received if a full cost-recovery poli­
cy had been in place. 

If the charges for irrigation water rose to 
meet full costs over a 10 year period the 
Water Authority should achieve a zero 
rate of return on its remaining irrigation 
assets in about 15 years. 

7. If a full cost-recovery water pricing 
policy is instituted, the profitability of 
average size irrigation farm enter­
prises are likely to be affected in the 
following ways: 

Horticulture 

- Horticulture would continue to be 
profitable. 
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Dairy 

- Irrigated dairy farms should be more
profitable than dryland farms on high
productivity land.

- Irrigated dairy farms should be more
profitable than dryland farms on medi­
um productivity (marginally salt affect­
ed) land, but only if Strategy 2 on-farm
irrigation productivity improvements
are adopted.

- Irrigated dairy farms should be less
profitable than dryland dairy farms on
low productivity (salt affected) land.

- The adoption of Strategy 3 would not
be profitable for dairy farms, compared
to dryland dairy farming at a regional
level. However, if the majority of the
area continued to be irrigated, it could
pay individual farmers to irrigate mar­
ginally productive land.

Other Grazing Enterprises 

- Irrigation for non-dairy grazing enter­
prises would be less profitable than
dryland farming. Income would have
to be above average or the individual
farm enterprise able to capture out-of­
season market premiums for livestock
before irrigation was more profitable
than dryland grazing.

These results are for the average irriga­
tion farm. It is impossible to predict the 
impact on each individual farm. The 
financial impact on each individual farm 
will depend on: farm size; dependence 
on irrigation; management options avail­
able; management ability of the individ­
ual farmer; and, willingness to change 
farming practices. It may well be finan­
cially profitable for individual irrigators 
to continue to irrigate, depending on 
their management techniques, financial 
situation and property characteristics 
(even on low productivity land). 
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8. Unless it is for an intensive horticul­
tural scheme, it would not be econom­
ic to install piped irrigation schemes
(Strategy 3) in the South West Irriga­
tion Area.

The provision of piped schemes would
result in water charges at 3 to 5 times
1989/90 levels to meet full costs.

There is a higher return from adopting
best irrigation practices on-farm whilst
maintaining a minimum maintenance
strategy for the irrigation scheme.

9. The provision of water to the Darling
Scarp foothills and to the Myalup
Sands for horticulture should be prof­
itable.

Preliminary investigations confirm that
the provision of water for horticultural
enterprises from existing channels on the
foothills and the provision of water to
horticultural developments on the
Myalup sands would have a net positive
benefit after allowing for full costs of
water supply. Proposals to move water
allocations from within the current Irri­
gation Area to these areas are worthy of
further examination on a case by case
basis.

10. The introduction of transferable water
entitlements is considered desirable to
enable irrigation farmers to adjust
their irrigation water entitlement to
match the profitable use of water on
their property.

To enable resource security for irrigation
farmers, and to facilitate the re-alloca­
tion of water to areas of demand from
areas where an irrigation service is no
longer wanted, it will be essential to
have a system of transferable water enti­
tlements in place.

11. The economic benefits of irrigation
vary between the Waroona, Harvey
and Collie districts.

This is due to the different amounts of
capital expenditure required in each dis­
trict and to differences in opportunity
cost of the water in each district.
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SOCIAL IMPACT 

12. The population of the South-West Irr!­
gation Area is expected to grow even if 
the area irrigated reduces. 

As the demand for irrigation water 
shrinks due to increased real water prices 
and improved productivity, the number 
of irrigation farm households and hence 
farm population will fall. However, 
most irrigation farm enterprises will be 
replaced by dryland farm enterprises 
albeit with larger average areas and 
hence fewer people. 

The decline in the number of people on 
farms as irrigation farms convert to dry­
land enterprises is likely to be offset to 
some extent by an increase in the number 
of horticultural enterprises, which tend 
to be more labour intensive, and a gener­
al trend to increased populations in the 
three irrigation shires due to the growth 
in other industries. 

13. The adoption of any of the options, 
other than maintaining the current 
Scheme and Area, will result in vary­
ing degrees of change for irrigation 
farmers during the next 15 years. The 
extent of the change will depend on the 
option adopted and the strategy used 
to implement the option. 

Options that have a financial. ef~ect on 
farm businesses produce a social impact 
on individual farm households. The low 
demand options will therefore affect 
every farm household to some degree, 
while the high demand options only 
affect those outside the selected area 
boundaries for the future operation of the 
service. 

The strategy used to implement any 
option can significantly reduce the social 
impact of any necessary adjustments. 
Once the final strategy is determined 
each individual farmer will be able to re­
assess the extent to which they use irri­
gation water and the implications this 
has on the farm business and the 
family. 
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ENVIRONMENTAL IMPACT 

14. Salinity of groundwater in the high 
productivity (Eastern) region should 
not increase significantly. 

Studies on the likely changes in ground­
water salinity indicate that increased 
regional groundwater salinity in the high 
productivity (Eastern) region is unlikely 
in the next 30 years. 

The groundwater salinity and high water 
table levels in the Central and Western 
regions are reducing the current average 
productivity of the land. However, fur­
ther significant productivity declin~ due 
to salinity is not expected to occur rn the 
Central and Western regions of the Har­
vey and Waroona Districts. In the Collie 
District significant productivity decline 
is also not expected, provided improved 
on-farm irrigation practices are intro­
duced. 

15. Nutrient export from the Irrigation 
Area draining the Peel-Harvey Catch­
ment can be reduced by 50% but only 
if major on-farm nutrient manage­
ment practices are undertaken. The 
degree of improved management ne~­
essary is a function of the area that 1s 
irrigated. 

If there is a high water demand then a 
90% reduction in nutrient discharge from 
farm dairies and associated holding areas 
and a 15% reduction of nutrient dis­
charge from farm grazing paddocks 
would be required to achieve the overall 
50% reduction in nutrient export. 

If there is a low water demand then a 
65% reduction in nutrient discharge from 
farm dairies and associated holding areas 
would be required to achieve the overall 
50% reduction in nutrient export. If 
improved watering practices and ot~er 
nutrient controls are introduced which 
reduce nutrient discharge from paddocks 
by 15%, then dairy discharge on_ly needs 
to be reduced by 50% to achieve the 
overall 50% reduction in nutrient export. 
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Option E, which restricts the area irrigat­
ed to the Dardanup Loams in the Peel­
Harvey Catchment, would require a 30% 
to 40% reduction in nutrient discharge 
from farm dairies and associated holding 
areas to achieve the overall 50% reduc­
tion in nutrient export. If improved 
watering practices and other nutrient 
controls are introduced which reduce 
nutrient discharge from paddocks by 
15%, then discharge would only need to 
be reduced by 15 to 20% to achieve the 
overall nutrient reduction. 

Option D, H and P could achieve a 50% 
reduction in overall nutrient export with­
out additional on-farm nutrient manage­
ment measures being taken. 

16. The overall area of salt affected pas­
tures in the Irrigation Area should
decline if irrigation contracts to the
high productivity (Eastern) regions.

If all the low productivity (Western) and
medium productivity (Central) areas
reverted to dryland, regional groundwa­
ter levels would decline. Averaged over
the whole area, dryland pasture produc­
tivity should increase as root zone soil
salinity reduces in response to the water
table decline. However, there could be
some paddocks where soil salinity will
increase as fresh irrigation water is no
longer available to flush away salts
which could still accumulate in root
zones from the deeper groundwater.
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MANAGEMENT 

17. There are positive benefits from con­
s i  de ring alternative management
structures which more directly involve
irrigators in financial and manage­
ment decisions associated with running
the irrigation distribution system.

According to an independent review
conducted by Kinhill Engineers, cost
savings should result from adjusting lev­
els of services provided to match the lev­
els of services required by irrigators.

However, according to the Kinhill
review, it is unlikely that changes in the
management structure or the privatising
of the Irrigation Service would signifi­
cantly alter the economics of irrigation
or result in large savings.



OBJECTIVES AND PROCESS 
OF THE STUDY 

INTRODUCTION 

The Irrigation Strategy Study was initiated in 
response to a recognition by the Water 
Authority of Western Australia of the need to 
plan for the replacement and maintenance of 
aging capital structures. 

Significant capital investment would be nec­
essary to maintain the Scheme into the next 
century. This need arises at a time when the 
water industry is expected to improve its 
financial performance. With corporatisation 
and privatisation on the agenda, re-invest­
ment in uneconomic services would be inap­
propriate. However, it was also recognised 
that any major decision to invest significant 
capital in irrigation goes well beyond the 
scope of the Water Authority alone. Agricul­
tural, economic, environmental and social 
aspects, as well as engineering aspects, are 
involved. 

Ultimately the future nature of the public irri­
gation service is a government decision. A 
study process was developed to assist Gov­
ernment to establish a long-term strategy for 
the future of the Irrigation Service in the 
Waroona, Harvey and Collie Irrigation dis­
tricts. 

THE OBJECTIVE OF THE STUDY 

The primary objective of the Study is to 
develop a long-term strategy for the rehabili­
tation and/or modernisation of current irriga­
tion systems and practices, subject to the 
constraints of: 

• economic sustainability; 

• financial feasibility; and 

• social and environmental acceptability. 

The study provides a basis for on-going plan­
ning of: 

• redevelopment, operation and mainte­
nance of the Water Authority's irriga­
tion supply systems; and 

• farm redevelopment and operations. 
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THE STUDY PROCESS 

The Strategy Study is divided into six phases. 

Phase 1: Background data gathering and 
identification of issues. 

Phase 2: Development and evaluation of 
options for the future operation of 
the Irrigation Service. 

Phase 3: Public review of the Phase 2 
Options Report and preparation 
of stakeholder submissions. 

Phase 4: Review of public submissions 
and preparation of draft strategy. 

Phase 5: Review of draft strategy by the 
Environmental Protection 
Authority (EPA) and stakeholders 
before preparation of the final 
strategy report. 

Phase 6: Final adoption by Government 
and the Water Authority of the 
long-term irrigation strategy. 

A multi-disciplinary public participatory 
process was established in early 1990 to 
progress the Study. A Consultative Com­
mittee to the Director of Water Resources of 
the Water Authority was established to guide 
the direction of the Study through its first two 
phases. This committee was supported by a 
Technical Working Group comprised of staff 
from relevant government agencies and con­
sultants. 

PHASE 1 

The Consultative Committee published a 
Phase 1 Report and Background Papers in 
July 1990. These provided background infor­
mation on the Irrigation Area and the Irriga­
tion Scheme and identified issues to be 
studied in more detail in Phase 2. 

Phase 1 provided preliminary evidence that 
the rehabilitation and continued operation of 
the South-West Irrigation Scheme is an eco­
nomic proposition. However, the continua-
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OF THE STUDY 

tion of the Scheme cannot be guaranteed 
without further major capital expenditure and 
revenue from water sales was just meeting 
operating costs at the time of the study. The 
main questions raised in Phase 1 were what 
size irrigation scheme would be required in 
the future and what were the different engi­
neering, management and financing options 
for the rehabilitation and continued operation 
of the Scheme. 

PHASE 2 

Phase 2 involved the development and evalu­
ation of options for the future operation, reha­
bilitation and modernisation of the Irrigation 
Scheme. 

As in Phase 1 of the Study, the Consultative 
Committee actively sought the input of irriga­
tors and stakeholders likely to be affected by 
the strategy outcome. 

Options were identified by irrigators and 
other stakeholders following a round of con­
sultative workshops conducted at the start of 
Phase 2. 

Workshops were held for f arrner groups and 
Water Authority personnel during July/ 
August 1990 to discuss the Phase 1 Report 
and define possible future options for the Irri­
gation Service. Discussions were also held 
with other special interest groups (for exam­
ple horticultural groups, Environmental Pro­
tection Authority, and so on) to establish a 
comprehensive range of future options that 
consider the major concerns raised by all 
stakeholders. 
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The workshop outcomes and related discus­
sions were combined into an approach to the 
Phase 2 analysis that was presented to an 
invited group of stakeholders in November 
1990. The outcomes of that workshop 
formed the basis for developing the options 
reported here. 

The analysis of the options was carried out by 
the Technical Working Group on behalf of the 
Irrigation Strategy Consultative Committee. 

Options were evaluated for: 

• economic benefit;

• financial profitability;

• environmental impact; and

• social impact.

This Report summarises the evaluation of 
options. 

THE REMAINING PHASES OF THE STUDY 

Phase 3 of the Study will involve the promo­
tion and public discussion of the evaluation of 
the options and the subsequent preparation by 
stakeholders of their proposals for the future 
of the Irrigation Service. Phase 3 begins with 
the publication of this report. 

Phase 4 of the Study will involve review of 
stakeholder submissions by an independent 
Government Task Force and the preparation 
of a Government Draft Strategy. The Draft 
Strategy will be reviewed by the Environ­
mental Protection Authority, irrigators and 
stakeholders (Phase 5) before final adoption 
by Government (Phase 6). 
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AREA SERVICED AND LAND USE 

To enable additional data collected during 
Phase 1 to be used in the Phase 2 analysis the 
base year for Phase 2 of the Study was main­
tained as 1989/90. 

In 1989/90 the South-West Irrigation Area 
covered a total land area of 34,370 hectares 

with an estimated 445 farm enterprises using 
the service for dairy, horticulture and other 
grazing activities. 

The number of farming enterprises and the 
area of land irrigated in each of the Irrigation 
Districts is shown in Table 1 below. The Dis­
trict boundaries are shown in Figure 5. 

Table 1 Details of Irrigation Activity in Irrigation Districts (1989/90) 

Irrigation District Waroona Harvey Collie Total 

Number of farms 55 209 181 445 

Area (ha) 

- Horticulture 76 245 53 374 

- Dairy Permanent Pasture 366 3,589 3,255 7,210 

- Dairy Early Germinated Annual Pasture 137 1, 141 l, 177 2,455 

- Other Grazing Enterprises 

- Permanent Pasture 908 748 892 2,548 

- Other Grazing Enterprises -
Early Germinated Annual Pasture 340 238 322 900 

- Total Area Irrigated 1,827 5,961 5,699 13,487 

Total Agricultural Area (ha) 4,475 14,650 15,245 34,370 

Source: Water Authority of Western Australia 
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THE CURRENT IRRIGATION SERVICE 

THE IRRIGATION SCHEME 

The engineering assets that service the Irriga­
tion Area are summarised in Figure 1. 

Like all engineering assets, the dams and dis­
tribution system needs to be maintained and 
ultimately rebuilt when the cost of ongoing 
maintenance exceeds their replacement cost. 

With the exception of the earlier development 
of the central Harvey area, most of dams and 
irrigation distribution system were originally 
constructed in the 1930's and expanded 
and/or replaced to meet demands during the 
period 1950 to 1970. 

The average age of the channel linings in the 
Waroona, Harvey and Collie Districts are 50, 
45 and 25 years respectively. Much of this 
lining is no longer effective in preventing 

Replacement Costs ($millions) 

■ Dams

Distribution System

:C:/?:C:?/ 8.7 

■ 20_0 

Waroona Harvey 

jij!ijjljij[:llljijijli!28-6 

■ 26_5 

Collie Total 

59.9 

82.4 

seepage, and leakage from the system is 
increasing. Periodic failures of the channel 
lining currently occur and require immediate 
repair to keep the service operational. As the 
lining continues to age these patching tasks 
become more frequent until it becomes cost 
effective to implement a systematic program 
of replacement before failure occurs. In addi­
tion, many of the structures are nearing the 
end of their effective lives. A high priority is 
for modification of many of the dams to meet 
new Australian design standards for spillway 
capacity and earthquake resistance. 

The maintenance cost of the Irrigation Ser­
vice will therefore increase substantially in 
real terms over the next 30 years. Deciding 
the scale of the maintenance/rehabilitation 
program, and how it is to be funded is a major 
issue for the Irrigation Strategy. 

Written Down Values ($millions) 

■ Dams

:::: Distribution System 

'.❖'.❖'.·'.•'.-:•:-·•:•: 
3.5 1······-· 23.6■ 14.0 

W aroona Harvey 

1::: 
Collie Total 

40.6 

57.6 

Figure 1 Summary of Water Authority's Financial Assets in the South-West 

Irrigation Area 
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THE CURRENT IRRIGATION SERVICE 

FINANCIAL PERFORMANCE OF THE 
SOUTH-WEST IRRIGATION SERVICE 

The current financial performance of the Irri­
gation Service is summarised in Table 2. The 
format used in Table 2 reflects the standard 
accounting procedures which the Water 
Authority is required to use in reporting on 
it's financial performance to the State 
Government. It shows the relationship be­
tween revenue received and expenditure by 
both the Water Authority and Government 
over the past three years. 

Revenue raised in 1990/91 exceeded operat­
ing costs but did not cover total costs. Note 
the large cost for depreciation and the interest 
on the previous capital that was used to con­
struct the Scheme. 

From the State perspective, and under cur­
rently accepted accounting practices, the Irri­
gation Service is losing over $5 million per 
year. Even without allowing for Government 
interest on past borrowings, the Water 
Authority is losing over $2.7 million per year. 

The Water Authority is no longer a recipient 
of any Government Funds. Indeed as from 
1991/92 it is required to pay to the Govern­
ment a 4% levy (up from 3% in 1990/91) on it 
previous year's revenue. 

The Water Authority's shortfall is therefore 
met by cross subsidies from other Water 
Authority customers. As the cost of main­
taining the scheme increases the level of this 
cross-subsidy will increase. 

Table 2 Comparison of Costs and Revenues from South-West Irrigation Service 
using Standard Water Authority Accounting Procedures 

($ millions) 

1988/89 1989/90 

TOTAL REVENUE 1.929 2.220 

COSTS 

Operational Costs 
Operating & Maintenance 1.723 1.632 
Salaries & Admin .510 .557 

Total Operating 2.233 2.189 

Depreciation 
Historic .592 .601 
Replacement Provision 1.572 1.753 

Total Depreciation 2.164 2.354 

Interest on Past Borrowings 
Water Authority Borrowings .330 .510 
Government Borrowings 2.317 2.341 

Total Interest 2.647 2.851 

Statutory Levy .055 .059 
(3% on previous year's revenue) 1 

TOTAL COSTS 7.099 7.453 

NET RESULT -5 .170 -5.233 

TOTAL WATER SOLD (Megalitres) 88,700 84,900 

SOURCE: Water Authority of Western Australia 
NOTES: Costs as calculated by current Water Authority financial accounting method. 

1 This has increased to 4% as from 1991/92. 

10 

1990/91 

2.702 

1.688 
.630 

2.318 

.619 
1.903 

2.522 

.488 
2.419 

2.907 

.067 

7.814 

-5.112 

91,700 



THE CURRENT IRRIGATION SERVICE 

RENEWALS ACCOUNTING 

An alternative way of measuring the cost of 
maintaining the Service into the future, is to 
use a 'renewals accounting' approach. 

A variation on a renewals accounting method 
has been used to measure the costs associated 
with each of the options for continuing to 
operate the South-West irrigation districts. 
The objective of using this measure was to 
calculate the cost of continuing to provide the 
service into the future, rather than the total 
cost of providing the service, including past 
capital expenditure, as is provided by conven­
tional accounting. 

The renewals accounting approach used is 
based on making an annual provision for the 
future capital expenditure. Projected replace­
ment expenditure for the South-West Irriga­
tion Scheme will vary considerably from year 

to year. To avoid the need for large fluctua­
tion in prices that would result from a stan­
dard renewals accounting approach, the 
approach was modified by projecting the cap­
ital expenditure required over the next 80 
years and discounting it back to Net Present 
Value (NPV). The renewals replacement pro­
vision represents the annual amount required 
to match this NPV, and thus service future 
capital requirements. 

Table 3 shows a comparison of the profit and 
loss outcomes for operating the Irrigation 
Service in 1989/90 (the base year for the 
Study), using the standard accounting proce­
dure used by the Water Authority and the 
renewals accounting approach. 

Further information on the use of the 
renewals accounting approach used to mea­
sure the financial impact of different Phase 2 
Options can be found on Pages 21 and 22. 

Table 3 South-West Irrigation Service Annual Profit and Loss Statement 

Comparison between the current Water Authority Accounting Procedure and the 
Renewals Accounting Approach for 1989/90 

Current Accounting Procedure 
(Standard Water Authority Method) 

Revenue 

Operating Costs 

Net Operating Costs 

Statutory Levy (3%) 

Depreciation 

- Historic

- Replacement provision

Interest on Past Borrowings 

- Water Authority

- Government

Total Costs 

Net Loss 

$'000 

2,220 

2,189 

31 

59 

601 

1,753 

510 

2,341 

7,453 

- 5,233

Renewals Accounting Procedure 
(Used in the Phase 2 Analysis) 

Revenue 

Operating Costs 

Net Operating Profit 

Statutory Levy (3%) 

Renewals Replacement 

Provision 

Rate of Return on Assets (0%) 

Total Costs 

Net loss 

$'000 

2,220 

2,189 

31 

NA 

1,519 

3,708 

- 1,488

NOTES: This comparison is based on continuing to supply the existing Irrigation Area with a minimum mainte­

nance strategy for the dams and distribution structures and the current mix of fixed rating and volume 
charges. 

NA- Not Applicable 

l l 



THE OPTIONS EVALUATED 

The scale of any rehabilitation program for 
the South-West Irrigation Area should be 
governed by the expected demand for irrigat­
ed land. This, in turn, is a complex function 
of market demands, government policy for 
the Dairy Industry, on-farm productivity 
improvements and water prices. 

The demand for future irrigated land will, in 
part, be influenced by the final outcome of this 
Study. Consequently a wide range of possible 
options was developed with input from the 
farming community and other stakeholders. 

A total of 45 different options were identified 
for evaluation The options were derived from 
various combinations of four different fac­
tors: 

• different land areas based on land pro­
ductivity, environmental and likely 
enterprise demand criteria; 

• on-farm irrigation and scheme engi­
neering strategies for water delivery, 
drainage and salinity mitigation; 

• high and low water demand scenarios; 
and 

• the charging systems policy adopted. 

Figure 2 provides a summary of the factors 
used to define the options. A brief descrip­
tion of these factors follows. More detailed 
information on the definition of the options 
can be found in the Phase 2 Technical Report. 
Each of the 45 options was evaluated for the 
three irrigation districts of Waroona, Harvey 
and Collie as well as for the Irrigation Area as 
a whole. 

AREA OF THE IRRIGATION SCHEME 

In total 8 alternative areas were identified for 
the future operational area of the Irrigation 
Scheme. Schematic maps of the areas are 
shown in Figures 3, 4 and 5. 

A survey conducted by the Department of 
Agriculture in 1986 provided a delineation of 
three broad land productivity classifications. 
These were used as a base to identify Area's 
A, B andC. 
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Area A: Existing area of Service 

B: Cease servicing the low produc­
tivity region (generally on the 
Western edge of the existing area 
of service) which tends to have 
considerable areas of salt affected 
land. 

C: Cease servicing the low and 
medium productivity regions 
(Western and Central areas) 
which tend to have considerable 
areas of marginally salt affected 
and salt affected land. 

Areas D & E minimise nutrient export from 
irrigated areas to the Peel-Harvey Estuary. 
Environmentalists and EPA staff considered 
that any long-term strategy for irrigation 
should specifically investigate ways of reduc­
ing nutrient discharge into the estuary. 

Area D: Area D further restricts irrigation 
to the Dardanup loams which 
remain in the Peel-Harvey Estuary 
following drainage modifications. 
The option involves extending the 
Mangosteen Drain approximately 
10 kilometres to the north and east 
to redirect the headwaters of the 
Harvey Main Drain to the 
Leschenault Inlet and/or the Har­
vey Diversion Drain. The drain 
extension enables 2,100 ha of cur­
rent irrigable land in the heavy 
soils of the Plain Paddocks Chan­
nel region to be retained while 
reducing the catchment area of, 
and nutrient input to, the Peel­
Harvey Catchment. 

Area E: Area E adopts the same environ­
mental constraint as Area D but 
excludes modifications to the 
Mangosteen Drain and thereby 
restricts irrigable land by a further 
2,100 ha. 

Under the Area E option no irri­
gation is considered acceptable 
north of the Harvey Main Drain 
except on the Dardanup loams in 
the core of the Waroona Irrigation 
District. 



THE OPTIONS EVALUATED 

Area H: This is a hypothetical area option 
as it assumes the contraction of 
the irrigation area to the Darda­
nu p loams in Harvey and 
Waroona and the sole land use 
being horticulture. Area H there­
fore represents a scenario in 
which there is a large demand for 
horticulture. This 'horticulture 
only' scenario would require the 
development of large export 
markets. 

Area P: Area P models the retention of the 
existing Harvey piped scheme 
and the closing down of all the 
remaining irrigation area. 

Area CD: The Close down Area option 
shows the impact of gradually 
closing down the Scheme alto­
gether (over a 15 year period). 
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¥MtMM 
Total district -
served ofter 

15 years 

Irrigable Areo -
Woter Allocated -

(megolitres) 

In each of !he Woroona, Harvey and Collie Districts plus for !he total Souih.West Irrigation Area 

A B C D E 
Existing area DroJ) W estem Drop marginal Contract to Contract to 

fri~e & salt affected Dardonup looms Dordonup looms 

!salt a ected) land on Peel-Harvey on Peel-Harvey 
Catchment Catchment 

Redirect 5, 1 OOha No change in 
of droinoge from Catchment 
!he Peel-Harvey drainage 

Catchment 

15,000 ho 12,900 ha 10,600 ha 9,100 ho 7,000 ha 
110,000 94,700 79,100 68,500 52,200 

/'1 
" I 

For each A, 8, C, D & E area evaluate three different engineering 
and sol in ity mitigation options: 

,/ I 
" I ;- I 

/' I 

STRATEGY 1 STRATEGY 2 STRATEGY 3 
On..farm On-farm On-farm 

• Current practices • Redesign for • As for Strategy 2 plus 
(including loser improved water & • Groundwater 
levelling) pasture monogement reduction by sub-

• 10% of land area surface drainage & 
planted to trees regional pumping 

via bores 

Scheme Scheme Scheme 
Minimum maintenance Minimum maintenance Fully piped 

Yes Yes Yes 

H p CD 
Intensive Close down Close down all 

horticulture irrigation except irrigation 
(100%) on fully piped Harvey between years 
Dordonup Nol oreo 5 and 15 

looms Area oil used for 
horticulture 

3,800 ha 1,259 ho 
72,400 11,500 

STRATEGY STRATEGY 
On..farm On..farm 

• 40ho properties • 40ha properties 
• Formers to supply • Farmers to supply 

head to distribute head to distribute 
woter on farm water on farm 

• Watering by sprinkler, 
trickle or spray 

• Watering by sprinkler, 
trickle or spray 

Scheme Scheme 
Minimum maintenance Minimum maintenance 

Yes Yes 
Distribution System -

Wellington Catchment -
Reforestation 

0

Y'.v'.:A.]ER DEMAND 
S@EN:A.Rl0S 

',,,,,, __ _ 
All options to !hen be evaluated for two woler demand scenarios: - , _ 

Market outlook for 
agricultural enterprises -

Improvement in enterprise productivity -

Estimated increase in real -
water prices 

SCENARIO H SCENARIO L 
Favourable Conservative 

low High 

Increase ot some rate os inflation role Full cost recovery 

All options to then be evaluated for water charging policies: 

CURRENT TWEs 
Current pricing policy ie a mix of Transferable Woter Enlittements 

rotes and volume charges No rates, 100% volume charge 



THE OPTIONS EVALUATED 

WATER AUTHORITY 
o f Wes l 1 rn Au s trali a 

AREA OPTIONS A, B 8. C 

ij~ §§3AREA OPTION A: 1~r~g~~
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□ 
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AR EA SUB-OPTION H: Possible New Ar eos lor 
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PRODUCTIVITY REGIONS 
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Figure 3 
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THE OPTIONS EVALUATED 

WATER AUTHORITY 

Ill 

o l Wo s l e rn A u s tra l io 

AREA OPTION D 

AREA SUB-OPTION H: Possible New Areas 
lor rrrigoled 
Horliculture 

PRO[XJ(TIVITY REGIONS 

Productive Dardonup Loam soils in the 
Waroono and Harvey Districls 
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do not drain into lhe Peel-Harvey catchmenl 
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where drmnage has been redirecled from the 
Peet-Harvey Colchmenl 
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Figure 4 

~ 

~~ .. 

16 



THE OPTIONS EVALUATED 

WATER AUTHORITY 
of Wes I • r n Au s I r o I i a 

AREA OPTIONS E, H & P 
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~•~AREA OPTION H 

~ 

II 

AREA OPTION P: Existing Piped Area 

AREA SUB· OPTlON H: Possible New Areas 
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Horllcullurc 

PRODUCTIVITY REGIONS 

Producllve Oordonup Loom soils in the 
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Figure 5 
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THE OPTIONS EVALUATED 

ON-FARM IRRIGATION PRACTICES AND 
ENGINEERING SALINITY MITIGATION 
STRATEGIES 

The importance of salinity mitigation to the 
future of the Irrigation Service was estab­
lished in Phase 1 and discussed at the work­
shops. Following detailed investigations of 
the salinity issues, two approaches to improv­
ing pasture productivity were proposed. The 
first involves redesign of on-farm irrigation 
infrastructure to maximise water efficiency 
and pasture productivity and the second 
involves additional sub-surface drainage in 
the medium and low productivity regions of 
the district. 

Three combinations of on-farm irrigation 
practices and distribution engineering strate­
gies for water delivery and salinity mitigation 
were evaluated: 

Strategy I 

Minimum Maintenance of Scheme and Cur­
rent On-farm Practices. 

The desirability of minimising costs was 
recognised and a minimum maintenance pro­
gram, similar to that used in the Phase 1 
Study was proposed for evaluation. 

Irrigation Scheme 

• minimum maintenance of current distri-
bution system 

in 10 years time (Year 2000) com­
mence a program of channel patchup 
and replacement of all channels 50 
to 55 years of age with the aim of 
covering 50 per cent of the Area 
over 20 years; 

conduct essential replacements of 
Dethridge wheels and control struc­
tures; 

• dam safety upgrades. 

On-farm 

• current irrigation practices, including 
laser levelling, but no additional salini­
ty mitigation work. 
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Strategy 2 

Minimum Maintenance of Scheme and 
Improved On-farm Practices 

Irrigation Scheme 

• minimum maintenance of current distri­
bution system (as for Strategy 1); and 

• dam safety upgrades. 

On-farm 

• re-design irrigation layout for improved 
water and pasture management incor­
porating: 

- whole farm planning; 

bay, head ditch and tail drain reform­
ing; 

6 to 8 day watering capability; and 

surface ripping and mole draining; 

• shade, shelter and limited recharge con­
trol by 10% tree planting adjacent to 
drains and channels; 

• the net result would be a 10% improve­
ment in water efficiency (i.e. 10 per 
cent less water applied). 

Strategy 3 

Fully Piped Scheme and 'Best' On-farm 
Practices 

Farmers expressed the view that a compre­
hensive piped scheme should be investigated. 
Although capital intensive, piped systems 
reduce operating and maintenance costs, have 
low losses relative to channel systems and 
therefore save water and reduce groundwater 
recharge. 

The aim would be to achieve water savings 
from both on-farm practices and a reduction 
of seepage loss from the distribution scheme. 

Irrigation Scheme 

• fully piped scheme; and 

• dam safety upgrades. 
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On-fann 

• as for Strategy 2 plus groundwater
reduction in the marginal and salt
affected regions by installing subsur­
face drainage and de-watering bores.
Assume adoption of most profitable
option depending on the situation:

- subsurface drainage at 15 metre
spacing beneath permanent pasture;
or

- aquifer de-watering by 'Yoganup
Bores' every 15 hectares.

The adoption of new farm management 
strategies often takes many years to achieve. 
This is particularly the case where costs are 
high and benefits are uncertain. However, 
optimistic adoption rates for the proposed 
practices were used in the Phase 2 analyses to 
ensure that the effects of the different 
approaches were readily apparent. 

The adoption rates used in the Phase 2 analy­
sis are shown in Figure 6. 

90% 

3% 

m'=''Hif''''''''''''''''''''''''''''
=

'
=

'·
==

,,,,-=-z 
Year l 

Figure 6 

Year 5 Year 15 Year 30 

Adoption Rate for On-farm 

Irrigation Practices 

Linear interpolation was used between the 
years up to Year 30 after which the adoption 
rate was set at 90%. 
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DEMAND SCENARIOS 

The workshop discussions with irrigation 
farmers highlighted the need to specifically 
address the impact of high and low water 
demand scenarios based on different future 
market demand outlooks for enterprises con­
ducted on irrigated land and the impact of the 
price of water on the demand for irrigation 
water. 

In this way the extremes of high and low 
future demands for irrigated land were evalu­
ated. The actual demand level is likely to lie 
somewhere in between these two extremes. 

High Demand 

• Favourable (optimistic) market out­
looks for dairy, beef and horticulture.

• Water prices to only increase at infla­
tion rate.

Low Demand 

• Conservative market outlooks for farm
enterprises.

• Water prices to increase over a ten year
period to full cost recovery levels so
that by the Year 2000 water prices are
meeting:

operational costs 

capital costs of distribution system 

85% of capital costs for dams and 
head works. 

The low water demand scenario incorporates 
a water pricing policy of meeting the full 
recovery of the cost of operating and rehabili­
tating/modernising the irrigation service. For 
options with a minimum maintenance strate­
gy for the Irrigation Scheme (Strategies 1 and 
2) the price of water would need to at least
double to meet full costs. For the construc­
tion and operation of a fully piped scheme
(Strategy 3) the price of water would need to
at least treble. As a result of higher water
prices the adoption of Strategy 3 would result
in further reductions in the area of land irri­
gated and a reduced demand for irrigation
water when compared to the adoption of
Strategy 2.

55% 
.-:::=::•· 

.•:::-·· 
... :;::-· 
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The low demand scenario is based on the 
expected level of demand for irrigation water 
on the average farm. However, it may well 
be financially profitable for individual irriga­
tors to continue to irrigate, depending on their 
management techniques, financial situation 
and property characteristics ( even on low pro­
ductivity land). 

WATER CHARGING POLICIES 

Two water charging policies and related rat­
ing systems were evaluated. 

Current 

The current water charging policy, which 
is a mix of rated area and volumetric 
charges, was evaluated for all options. 

This means there is a fixed allocation of 
the water available from the reservoirs 
based on the total rated area. Water not 
sold to irrigators would not be made avail­
able to alternative users. 

Transferable Water Entitlements 

The second water charging policy evaluat­
ed was based on Transferable Water Enti­
tlements (TWEs) being introduced. 

A range of charging policies based on 
water entitlement and water used each year 
is possible with a Transferable Water Enti­
tlement Market in place. An average 
charge per megalitre was adopted in this 
analysis. Other approaches are discussed 
in the Phase 2 Technical Report. 

Water charging policies which incorporate 
a TWE market would enable water to be 
re-allocated to other irrigators and to other 
uses including industrial and domestic pur­
poses. 
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TIME SCALES FOR IMPLEMENTATION OF 
OPTIONS 

Area Options and Engineering Strategies 

Expenditure on dam safety upgrades and 
on the replacement of some Dethridge 
Wheels and waterway structures will need 
to be completed within the next 10 years. 
Some increased expenditure on channel 
maintenance will be required but major 
expenditure on planned replacement pro­
grams of old structures and channel lining 
will not have to commence until the next 
century (after the Year 2000). 

Consequently there is a period in which 
restructuring is possible to reshape the 
districts before major expenditure on the 
distribution system is required. To reflect 
this available time, the options which in­
volve a reduction in the area served were 
assumed to be implemented over a 15 year 
period. Small reductions were considered 
between Years 1 and 5 with the major 
reductions being implemented between 
Years 6 and 15. 

Water Charging Policies 

The low water demand scenario involves 
an approximate doubling of water charges 
to cover the full cost of maintaining the 
existing channel scheme, and at least a tre­
bling of the price to cover the full cost of a 
piped distribution scheme. 

These real price increases were assumed to 
be introduced in equal annual steps over a 
ten year period. 

The demand for irrigated land and water is 
expected to decline in response to these 
price increases. The adopted time frame 
of significant reductions in the area irrigat­
ed and the area served between years 5 and 
15 is appropriately consistent. 



ANALYSING THE OPTIONS 

Each option was analysed for its 

• economic benefit to Western Australia;

• financial impact on the Water Authority
and Irrigation farmers;

• impact on the environment; and

• social impact.

A brief description of the evaluation methods 
used to analyse the options is  described 
below. More detail on the analysis tech­
niques can be obtained from the Phase 2 
Technical Report. 

ECONOMIC BENEFITS TO WESTERN 

AUSTRALIA 

The objective of the economic benefit analy­
ses is to indicate whether investment in the 
rehabilitation and continued operation of an 
irrigation option is economically justifiable 
from the State Government's perspective. 

The assessment is made in comparison to the 
'Base Case' to show the net economic benefit 
of the option being evaluated. The base case 
represents a realistic 'Close Down' scenario 
to a dryland farming situation with no irriga­
tion taking place. In this Study the base case 
or Close Down (CD) option is achieved by 
maintaining current irrigation activities for 
five years (until July 1995) and then closing 
down the Irrigation Scheme in 10 equal annu­
al steps to zero irrigation activity by Year 15 
(2005). In closing down the scheme, account 
is taken of the close down costs to the Water 
Authority and the costs for irrigation farmers 
of developing on-farm water supplies and 
converting irrigated pastures to annual 
species. 

The evaluation technique used enables the 
additional value of agricultural output from 
irrigated land to be compared with the addi­
tional costs of water supply and the on-farm 
irrigation practice and engineering salinity 
mitigation costs for the different Irrigation 
Scheme rehabilitation/modernisation options. 
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As the size and timing of these cashflows 
vary, standard cost/benefit project evaluation 
techniques have been used to place them on a 
comparable basis. The Net Present Values 
(NPV s) of the benefits and costs over 80 
years are calculated and compared. 

NPV s are obtained by discounting cash flows 
to take account of when they occur. Dis­
counting recognises that money spent or 
received early in a project's life has a greater 
value than money received or spent later, and 
reduces future benefit and cost streams to 
their NPV. For the purposes of this study, a 
6% real discount rate has been used, reflect­
ing the rate of return the Water Authority uses 
in evaluating its capital works projects. 

To compare the options, the NPV for the Base 
Case is subtracted from the NPV of the option 
being evaluated to get the additional benefit 
obtained by adopting the rehabilitation 
option. If this is greater than zero, then the 
rehabilitation case is economic; if it is less 
than zero then it is not. In comparing alterna­
tive rehabilitation options, the larger the addi­
tion al benefit, the more economically 
attractive the option. 

FINANCIAL IMPACT 

The financial analysis is a related, but sepa­
rate, evaluation to the economic assessment. 
The purpose is to provide an indication of the 
cost of each option to the Water Authority 
and irrigation users. 

The capital components of each option were 
calculated using a 'renewals accounting' 
approach. The main difference between con­
ventional accounting and renewals account­
ing is that instead of accounting for the cost 
of an asset over its expected life through an 
annual depreciation charge, renewals  
accounting brings the  full cost of  asset 
replacement to account in the year in which it 
occurs. Renewals accounting then accounts 
for the past investment in assets through a 
rate of return on the full initial cost of the 
assets. 
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The objective of this approach is to avoid the 
uncertainty involved in estimating asset lives 
and replacement values for annual deprecia­
tion. It works well for an industry in a 
'steady state' where maintenance and 
replacement are fairly consistent from year to 
year. Renewals accounting is used in a num­
ber of privatised water companies, particular­
ly in the United Kingdom. 

The objective of using a renewal based 
approach for the Study, however, was to cal­
culate the cost of continuing to operate the 
irrigation districts under each of the options 
examined rather than to calculate the full cost 
of providing the Irrigation Service, including 
the past capital expenditure. For the Study, 
the return on existing assets has been set to 
zero, effectively writing-off past investment. 
With a zero rate of return, only future expen­
diture is taken into account and therefore pro­
vides the cost of continuing to operate the 
Service. 

Projected replacement expenditure for the 
South-West Irrigation Area will vary consid­
erably from year to year. To avoid the need 
for large fluctuations in prices, the renewal 
accounting approach was modified by pro­
jecting the expenditure required for the next 
80 years and discounting it back to a NPV. 
The prices were then calculated to ensure 
future revenue recovered costs with constant 
real prices. 

The results from this approach do not give the 
full cost of providing the Service as the cost 
of interest and depreciation on past invest­
ment are ignored. The conventional financial 
accounts that include operating expenses, 
depreciation and interest provide the total 
cost which must be funded, and the Water 
Authority must recover this amount either 
from the irrigators, through cross-subsidy 
from other customers or through government 
grants. The renewals accounting approach 
provides the minimum cost to be recovered to 
make it financially worthwhile continuing to 
operate the Irrigation Services. 

Water costs for each option can be divided 
into operating costs, capital costs for the irri­
gation distribution system and capital costs 
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for the headworks. Eighty five percent of the 
cost for the headworks (darns) has been con­
sidered in calculating the required irrigation 
water price. The remaining 15% has been 
allocated to other beneficiaries - recreational 
use of the reservoirs and the Harvey town 
water supply drawn from the Harvey Reser­
voir. 

The financial evaluation of the impact of the 
adoption of the different options on the Water 
Authority and irrigation farmers is designed 
to identify the cost to the Water Authority of 
the various options compared to expected 
revenue and the likely cost to irrigators. 

The financial impact on the State, irrigation 
farmers and the Water Authority is reported 
in four ways: 

• an annual net deficit between revenue 
required and expected revenue (at 
1989/90 water prices); 

• water charges necessary to meet full 
cost recovery for the irrigation service 
on a 'beneficiaries pay' principle; 

• the additional financial benefit to a 
farmer over dry land farming after tak­
ing into account the full cost of water; 
and 

• profit and loss statements for the Water 
Authority's Irrigation Service for a zero 
and 4% rate of return on assets. 

The methodology for calculating the financial 
results is described in more detail in the Phase 
2 Technical Report. 

ENVIRONMENTAL IMPACT 

The options were examined for their impact 
on groundwater salinity levels and nutrient 
discharge. The impact of different salinity 
mitigation strategies also feeds back into the 
measurement of economic and financial 
benefits through its impact on pasture produc­
tivity. 

The impact on nutrient discharge is largely 
external to the measurement of economic and 
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financial benefits. In general, the environ­
mental impact of all the options and scenarios 
examined (other than the continuation of the 
current area and pricing regime) would result 
in improvements to salinity mitigation and 
nutrient discharge. 

Improved on-farm management is expected 
to reduce nutrient export from the area. How­
ever, target reductions of 50% in the nutrient 
discharge to the Peel-Harvey Catchment have 
been established and will be difficult to 
achieve. 

The degree of improved management neces­
sary to achieve this target for the different 
options is compared. 
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SOCIAL IMPACT 

The main social impact identified during the 
consultative workshops at the commence­
ment of Phase 2 of the Study was the poten­
tial reduction in the number of people in the 
Irrigation Shires if  the Irrigation Area 
decreased in size or was to close down. 

The social impact of the different options was 
examined by estimating the number of farm­
ing enterprises likely to be operating in 30 
years time under each option, and by implica­
tion the numbers of households and people on 
farms in the Irrigation Area. 
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The economic and financial analysis results 
of selected options are summarised in this 
Section of the Report to illustrate the impact 
of the different factors which were used to 
develop the options evaluated in Phase 2. 

A full set of results for all the options evaluat­
ed is contained in Attachment 1 to this report. 

WATER DEMAND SCENARIOS 

Two scenarios were calculated for the 
demand for water. These are shown in Figure 
7 below and represent the expected demand 
for irrigation water in the South-West Irriga­
tion Area over the next 30 years. The top line 
in each graph represents the cumulative 
demand from the component demands for 
water by the horticulture, dairy and the other 
grazing industries. 

High Water Demand Scenario 
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• Water prices do not increase in real terms 
(increase at or below inflation rate) 
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Even under the high water demand scenario, 
the demand for irrigation water is not expect­
ed to go much above current demand levels 
and could be easily catered for by the existing 
Irrigation Service. 

Under low water demand conditions the 
demand for water for dairying would fall by 
more than 50 per cent over 30 years due to 
improved productivity and a shift of dairying 
out of the Irrigation Area. The demand for 
water for non-dairy grazing activities would 
also fall by 50 per cent. The demand for 
water for horticulture would rise but not at the 
same rate as for the high market demand sce­
nano. 

Table 4 shows the area of permanent irriga­
tion expected to be required in 30 years time 
under the different scenarios. 

Low Water Demand Scenario 

12 

10 

8 

6 

4 

2 

0 

,000 hectares 

5 10 15 
Years 

• Pessimistic market demand 

20 25 30 

• Water prices rise to meet full cost recovery 

II Horticulture ffi Other Grazing Dairy 

NOTES: Assumes minimum maintenance strategy is followed by the Water Authority for maintaining the Scheme. 

Figure 7 Area of Permanent Irrigation Land Required 
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Table 4 Expected Demand for Permanent Irrigation Land by Year 30 

Water Demand Current 

Horticulture 374 

Dairy 7,210 

Other Grazing 2,548 

TOTAL 10,132 

The economic and financial impact of the two 
different demand scenarios is shown in the 
table below for the existing area of irrigation, 
current on-farm irrigation practices, the mini­
mum maintenance of the Irrigation Scheme 
and for the current charging policy. 

(hectares) 

High Low Low 

Market Effect plus Market Effect plus 
impact of price impact of price 

doubling trebling 

1,250 750 750 

6,866 3,280 2,668 

2,548 1,274 713 

10,664 5,305 4,131 

Whilst the low demand scenario generates 
lower economic benefits and an increased 
annual deficit, the impact is not large. This is 
because the area dropped from irrigation first 
is the least productive land. 

Table 5 Economic and Financial Impact of High & Low Water Demand for the 
Existing Area 

(Area Option A, Strategy 1 - minimum scheme maintenance, current on-farm 

irrigation practices and current water charging policy) 

Water Demand 

• Net Economic Benefits ($m)

• Economic Benefit relative to Closedown ($ml

• Annual Net Deficit ($m)

• Increase in Charges in Year 11 required to meet deficit

High 

6.8 

-40.0

1.5

NA 

Low 

6.4 

-40.4

1.6

2.1 

NOTES: The Net Economic Benefit and the Economic Benefit relative to Closedown are expressed in terms of the 
net present values in millions of dollars from the operation of the Service over the next 80 years. 

Annual Net Deficit - This is the equivalent annual loss of adopting this option under the water charges 
applicable in 1989/90. 

The increase in charges is the required multiple of the 1989/90 water charges to meet the annual net deficit. 

Year 11 is selected to illustrate the real increase in charges in the full year, following a gradual increase in 
the water charges to full cost-recovery levels. An increase in charges is not applicable (NA) for high 
demand scenarios as by definition this scenario assumes water charges will not increase in real terms. 
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WATER CHARGING POLICIES 

The options were evaluated under two alter­
native water charging policies: 
Current 

- assumes the continuation of the current 
policy of a fixed rate area charge and a 
volumetric charge for water used 

TWE 
- this approach assumes a TWE market is 

operating and that water is charged per 
megalitre. 

The result of adopting these two water charg­
ing policies is shown in Table 6 for the total 
South-West Irrigation Area. With a TWE 
market operating, water can be transferred to 
higher economic uses. There are two compo­
nents to the resulting increased economic 
benefit. Firstly, agricultural benefits from 
irrigation should increase as irrigation moves 
from lower to higher productive enterprises 
and areas. Secondly, if water is sold out of 
the irrigation sector, to the domestic and 
industrial sector, increased benefits would 
accrue to the State from reductions in future 
water source development costs. 

The financial impact of the two charging poli­
cies is also shown in Table 6. The cost per 
megalitre of water sold is lower when a TWE 

market is operating. This is because, 
although there are higher fixed costs per unit 
of water sold to maintain the distribution sys­
tem, the headworks costs attributable to the 
irrigation service are reduced. That is, if 
water entitlement is sold out of the irrigation 
sector then a corresponding proportion of 
headworks costs is no longer charged to the 
remaining irrigators. The net effect is a small 
reduction in irrigation costs per megalitre. 

Also shown are the increases in charges 
which would be necessary to attain full cost 
recovery relative to the charges in the base 
year of 1989/90. 

Increases of 2.5 to 2.6 times the 1989/90 aver­
age volumetric charge ($24.30 per megalitre) 
would be required. If the current fixed rate 
component and volumetric components of 
charging were maintained each component 
would have to increase by a factor of 2.1. Under 
this approach the smaller water users would 
pay a higher percentage of the overall costs. 

With a TWE marketing operating a fixed 
component and variable charge based on vol­
ume used could be established but has not 
been analysed here. Further discussion of the 
effect of the water charging policies with or 
without a TWE market operating is included 
in the Phase 2 Technical Report. 

Table 6 Economic and Financial Impact of Water Charging Policies Under the 
Current and TWE Market Approach 
(Area Option A, Low Demand Scenario, Strategy 1 - minimum scheme maintenance 
and current on-farm irrigation practices) 

• Net Economic Benefits ($m) 

• Economic Benefit relative to Closedown ($m) 

• Average water price required to cover full costs ($ per megalitre) 

• Increase in charges in Year l l 
- volumetric charge only 
- rates and volumetric charge 

Current 

6.3 
-40.4 

64.3 

2.6 
2.1 

With TWE Market 

38.4 
-8.4 
59.7 

2.5 
NA 

NOTES: The Net Economic Benefit and the Economic Benefit relative to Closedown are expressed in terms of the 
net present values in millions of dollars from the operation of the Service over the next 80 years. 
Annual Net Deficit - This is the equivalent annual loss of adopting this option under the water charges 
applicable in 1989/90. 
The increase in charges is the required multiple of the 1989/90 water charges to meet the annual net deficit. 

Year 11 is selected to illustrate the real increase in charges in the full year, following a gradual increase in 
the water charges to full cost-recovery levels. An increase in charges is not applicable (NA) for high 
demand scenarios as by definition this scenario assumes water charges will not increase in real terms. 
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DIFFERENT ON-FARM IRRIGATION AND 

SCHEME ENGINEERING STRATEGIES 

Three different on-farm and Scheme engi­
neering strategies were evaluated. 

Table 7 shows the impact of adopting the 
three rehabilitation strategy options for the 
current Irrigation Area under current and 

TWE market water charging policies. This 
shows that the economic benefits would be 
generally maximised by adopting Strategy 2 
which is characterised by 'improved' on-farm 
irrigation practices with a minimum mainte­
nance approach to the rehabilitation/ mod­
ernisation of the Irrigation Scheme. 

Table 7 Economic and Financial Impact of Different On-farm Irrigation Practices 

and Scheme Engineering Strategies for the South-West Irrigation Area 

(Low Demand Scenario and Area A) 

Strategy 2 3 

On Farm practices Current practices Improved practices Best practices, 
improved drainage 

Engineering Scheme Minimum Maintenance Minimum Maintenance Fully piped Scheme 

Rating Policy Current With TWE Current With TWE Current With TWE 
Market Market Market 

• Net Economic
Benefits ($ml 6.3 38.4 19.0 43. l -31.0 17.9 

• Economic Benefit
Relative to Closedown
($ml -40.4 -8.4 -27.8 -3.6 -77.7 -28.8

• Annual Net Deficit
($m) 1.6 1.7 l.6 1.7 5.1 3.7 

• Avera
(i

e Price per
mega itre required to 
recover full cost 
($ per megalitrel 64.3 59.7 67.3 62.7 179.3 130. l

NOTES: The Net Economic Benefit and the Economic Benefit relative to Closedown are expressed in terms of the 
net present values in millions of dollars from the operation of the Service over the next 80 years. 

Annual Net Deficit - This is the equivalent annual loss of adopting this option under the water charges 
applicable in 1989/90. 

The increase in charges is the required multiple of the 1989/90 water charges to meet the annual net deficit. 

Year 11 is selected to illustrate the real increase in charges in the full year, following a gradual increase in 
the water charges to full cost-recovery levels. An increase in charges is not applicable (NA) for high 
demand scenarios as by definition this scenario assumes water charges will not increase in real terms. 
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THE AREA OF LAND IRRIGATED 

Table 8 shows the economic and financial 
impact of the reduction in the size of the 
South-West Irrigation Area. 

As the area of land irrigated is reduced, drop­
ping off the lowest productivity land first, the 
net economic benefit increases and the price 
increase to meet full costs declines. 

Table 8 Impact of Reduction in the Irrigation Area Serviced 
(Low demand, Strategy 2 - improved on-farm practices and minimum scheme 
maintenance, and with a TWE market operating) 

Area Option A B C D E H 

• Net Economic Benefits ($ml 43. l 44.4 46.6 50.5 55.0 60.9 

• Economic Benefit relative 
to Closedown ($ml -3.6 -2.3 -0. l 3.8 8.2 14.2 

• Water Charges in Year l l 
required to meet full costs 
($ per megalitre) 62.7 59.7 56.3 52.9 51.0 40.4 

• Increase in Charges in Year 11 
required to meet full costs 
(Volume charge only) 2.6 2.4 2.3. 2.2 2.1 1.7 

p 

60.9 

14.2 

31.0 

l.2 

The results vary from district to district. Table largely due to the different amounts of capital 
9 below shows the difference in economic and required to rehabilitate the Scheme and the 
financial impact between the districts as the amount of land of different productivity class 
area irrigated is reduced. The differences are within each Irrigation District. 

Table 9 Impact of Reduction in Irrigation Area Serviced - Comparison of Results 
for Different Districts 
(Low demand, Strategy 2 - improved on-farm practices and minimum scheme 
maintenance, and with a TWE market operating) 

Area Option A B C D E H p 

• Net Economic Benefits ($m) 
- Waroona 6.0 6.1 6.1 9.8 10.0 10.8 6.4 
- Harvey 15.4 16.0 17.3 17.0 21.3 29.7 34. l 
- Collie 21.7 22.3 23.2 23.7 23.7 20.4 20.4 

Total 43. l 44.4 46.6 50.5 55.0 60.9 60.9 

• Economic Benefit relative 
to Closedown ($ml 
- Waroona -0.4 -0.4 -0.3 3.4 3.5 4.4 0.0 
- Harvey -4.5 -3.9 -2.6 -2.9 l.4 9.8 14.2 
- Collie l.3 1.9 2.8 3.3 3.3 0.0 0.0 

Total -3.6 -2.3 -0. l 3.8 8.2 14.2 14.2 

• Increase in Charges in Year 11 
required to meet full costs 
- Waroona 3.6 3.5 3.5 3.4 3.4 3.4 l.0 
- Harvey 2.9 2.7 2.6 2.6 2.4 1.7 l.2 
- Collie l.9 l.8 1.6 1.5 1.5 l.0 l.0 

Total 2.6 2.4 2.3 2.2 2.1 1.7 1.2 
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THE ADDITIONAL BENEFIT TO THE FARM 

FR.OM IRRIGATION 

The objective of this measure is to show the 
additional financial benefit to an average irri­
gation enterprise over a dryland enterprise 
under the different Phase 2 options evaluated. 
This measure assumes irrigation farmers are 
required to pay full cost recovery rates for 
water. 

A positive result indicates irrigation of the 
average farm pays. A negative result implies 
that it would not pay the average farm to irri­
gate if it was required to pay full cost recov­
ery rates. 

Four sets of results were provided for each 
low demand option. High demand options 
were not analysed because these automatical­
ly assume the current price paid for water in 
real terms would continue and so, by defini­
tion, all existing irrigation would continue to 
be profitable. 

The four situations for which results were cal­
culated for each low demand option are: 

• Irrigation farm returns compared to
dryland farm returns if all farms in the
area ceased irrigation (this regional
dryland situation incorporates expected
improvements in pasture productivity
of 25 per cent for marginal land and 50
per cent for salt affected land).

• Irrigation farm returns compared to
dryland returns for the marginal farm
(this assumes only the farm in question
reverts to dryland production and there
are no regional improvements in pas­
ture productivity for marginal and salt
affected land).

and each of the above for two time periods: 

• 80 years - assumes the continued opera­
tion of the farm as an irriga­
tion farm, and 

• 15 years - enables the relative return
from continuing with irriga­
tion for 15 years prior to 
phase out of irrigation activi­
ties on �he farm to be esti­
mated. 
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On high productivity land, irrigated dairying 
would be more profitable than dryland dairy­
ing even with existing on-farm irrigation 
practices (Strategy 1) and full cost recovery 
pricing of irrigation water. On medium pro­
ductivity land, the adoption of improved on­
farm practices (Strategy 2) would be 
necessary to ensure higher returns from irri­
gated dairy enterprises compared to dryland 
enterprises. 

The adoption of Strategy 3 would not be prof­
itable for dairy farms, compared to dryland 
dairy farming at a regional level. However, if 
the majority of the area continued to be irri­
gated, it would still be more profitable for the 
individual to irrigate high and medium pro­
ductivity land under Strategy 3 than produce 
from a dryland farm. 

The use of irrigation for grazing enterprises 
would be less profitable than dryland farming 
under all three strategies. This implies that if 
full cost recovery for irrigation water is intro­
duced, most non-dairy grazing enterprises 
would cease to purchase water. The excep­
tion would be some commercial enterprises 
which were extremely proficient at capturing 
seasonal livestock premiums or specialty 
horse properties and part-time or hobby farms 
with an interest in having green pasture feed 
all year round. 

Horticulture would continue to be profitable 
under a full cost recovery water pricing 
policy. 

The on-farm profitability from applying dif­
ferent on-farm and scheme engineering 
strategies for dairy and beef grazing enter­
prises are shown in Figure 8 below. The 
results illustrated are for annual average prof­
itability of irrigation farms compared to dry­
land farms taken over 80 years and based on 
the whole of the district either remaining irri­
gated or reverting to dryland production. Full 
results for all options are shown in Attach­
ment 1. 
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NOTE: Results illustrated above are for comparing situations where the whole region either remains irrigated or 
goes dryland. 

Figure 8 Average Additional Returns from Irrigation 

Comparison between irrigated dairy & beef grazing farms and total dryland farms 
(Additional net return after meeting cost of water and averaged over 80 years) 

WATER AUTHORITY PROFIT AND LOSS 
STATEMENTS 

The objective of this measure is to present the 
implications of different pricing policies on 
the Water Authority's financial statements for 
operating the South-West Irrigation Service. 
In the example below, values are quoted for a 
4% and 0% rate of return on assets for select­
ed options in the Collie District. Values are 
quoted for years 5, 10, 20 and 30. The Profit 
and Loss Statements include the following: 

• Revenue 

Less • Operating Costs 
• Depreciation 

• Asset Write Off 
• % return on Assets 

Leaves • Profit (Loss) 
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The financial Profit and Loss statements 
shown in Table 10 indicate that for Collie, the 
most economically viable district, even with 
the price increases identified (Low Water 
demand cases), the Water Authority would 
not be able to achieve a 4% return on its irri­
gation assets. However, following the ten 
years of price increases in the low demand 
cases a zero return on assets can be achieved. 
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Table 10 Annual Water Authority Profit and Loss Sta,tements for the Collie 
Irrigation District 

(Values are either the bottom line profit [positive] or loss [negative] and are in 

units of $millions) 

4% Return on Assets 

Area Option and Strategy Al Al A3 A3 Dl Dl D3 D3 
Demand Scenario High Low High Low High Low High Low 
Water Charging Policy Current TWE Current TWE Current TWE Current TWE 

Year 5 -1.9 -1.7 -1.9 -1.0 -1.9 -1.8 -1.9 -1.4

Year 10 -1.8 -1.6 -1.8 -0.7 -1.9 -1.7 -1.8 -1.7

Year 20 -1.3 -1.0 -3.3 -2.2 -0.9 -0.7 -1.9 -1.4

Year 30 -1.3 -1.0 -3.0 -1.9 -0.9 -0.7 -1.7 -1.2

Price increase by Year 11 1.0 1.9 1.0 4.1 1.0 1.7 1.0 2.8

0% Return on Assets 

Area Option and Strategy Al Al 
Demand Scenario High Low 
Water Charging Policy Current TWE 

Year 5 -0.5 -0.2

Year 10 -0.5 -0.3

Year 20 -0.3 0.1

Year 30 -0.3 0.0

Price increase by Year 11 1.0 1.9

EXTENDING THE IRRIGATION SERVICES 

During the Phase 2 workshops the question 
was asked whether it would be profitable to 
extend the Irrigation Service to the Myalup 
Sands to the West of the main Irrigation Area 
and the foothills of the Darling Scarp (East of 
the South West Highway). 

Two sub-options were developed to evaluate 
these ideas. These sub-options were subject­
ed to the same economic cost/benefit analysis 
as the main options. 

Myalup Sands 

The Myalup sub-option involves pumping 
water from the Main Harvey Drain to an area 

A3 A3 Dl Dl D3 D3 
High Low High Low High Low 

Current TWE Current TWE Current TWE 

-0.6 -0.2 -0.6 -0.2 -0.6 -0.2

-0.6 -0.3 -0.7 -0.2 -0.7 -0.2

-0.2 0.1 -0.2 0.1 -0.2 0.1

-0.2 0.0 -0.2 0.1 -0.2 0.1

1.0 1.8 1.0 1.7 1.0 1.4
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of approximately 600 hectares on the Myalup 
Sands, west of Harvey. This requires the 
release of extra quantities of water down the 
drain to ensure a sufficient supply for pump­
ing through a piped scheme servicing fifteen 
40 hectare blocks. In total, 502 hectares of 
usable land were estimated as available for 
permanent irrigation (net of roads, infrastruc­
ture, set backs). The value of the net agricul­
tural benefits for horticulture, dairying and 
other non-dairy grazing activities were calcu­
lated. 

The costs of supplying water to 15 supply 
points was then calculated. 
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The Foothills 

The pumping of water from existing irriga­
tion channels into farm storage darns on 
foothills properties with suitable soils adja­
cent to the channels was also examined. This 
sub-option requires pumping of water every 7 
days into the storage darn and then gravity fed 
irrigation of the additional permanent irrigat­
ed area. 

Summary of Results 

The cost/benefit analysis shows that the 
development of these two sub-options would 
be profitable for horticuiture but not for 
dairying or other grazing enterprises. 

Both these sub-options would require the 
movement of water allocations from existing 
users. The most efficient way for this to hap­
pen would be through a Transferable Water 
Entitlement (TWE) system. 

The development of these areas for horticul­
ture would have a positive net economic ben­
efit, even after taking into account full cost 
recovery and an additional charge of 5% 
return on capital for new irrigation schemes 
(as recommended by the Industries Commis­
sion in their draft report on Water Resources 
and Waste Water Disposal in March 1992). 
The further investigation of these sub-options 
on a case by case basis is therefore warranted. 
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NUTRIENT DISCHARGE 

The shallow, poorly flushed estuaries and 
wetlands of the South-West of Western Aus­
tralia are very susceptible to major algal 
blooms when their streamflow input is 
enriched by nutrients. The process of nutrient 
enrichment (eutrophication) has become a 
major problem in most of the western and 
southern coastal estuaries where vegetation 
on sandy coastal soils has been cleared for 
agricultural development. 

The worst affected is the Peel-Harvey Estu­
ary. However, real concerns also exist for the 
Leschenault Estuary. 

All of the Waroona District and 50% of the 
Harvey District drain to the Peel-Harvey 
Estuary. All of the Collie District and 35% of 
the Harvey District drain into the Leschenault 
Estuary. Consequently nutrient discharge 
from the irrigation districts is a major envi­
ronmental factor to be considered in the 
future of the Irrigation Service. 

Investigations into the cause of eutrophica­
tion of the Peel-Harvey Estuary commenced 
over 15 years ago. The final outcome has 
been the adoption of a major Government 
restoration program to significantly reduce 
the frequency of algal blooms in the estuary. 

The program has two components. The first 
is the construction of the Dawesville Chan­
nel, a new channel between the ocean and the 
estuary to promote increased flushing of 
nutrients from the estuary, each tidal cycle. 
The second is a catchment management pro­
gram to reduce nutrient discharge from the 
coastal plain catchment to the estuary by 
50%. Both components are necessary if algal 
blooms in the estuary are to be controlled. 

Investigations into the sources of nutrients, 
commenced in the late 1970s and early 1980s 
showed that phosphorus was the limiting 
nutrient for algal growth. 

Major improvements in the management of 
irrigated lands are required if the reduction of 
50% in the nutrient load to the Peel-Harvey 
catchment is to be achieved. 
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Phase 2 of the Study included an analysis of 
the future phosphorus discharge from the Irri­
gation Area under the different options pro­
posed for the future of the Scheme. 

The key conclusions from this analysis were: 

• A trend towards conversion of irrigated
agriculture to dryland grazing will
reduce nutrient inputs to the Peel­
Harvey and Leschenault Estuaries from
the South-West Irrigation Area.

• Given a low demand for irrigation land,
and no other nutrient control measures,
then nutrient loads from the current Irri­
gation Area are likely to reduce to
at least 72% of current levels (options
A l  Low to C l  Low).

• A major effort to improve nutrient man­
agement, particularly of dairy effluent,
has commenced in  recent years.
In fifteen years time, significant reduc­
tions in nutrient export from irrigated
and dryland farms are likely. In fact
improvements will be necessary if the
target of 50% reduction in nutrient
export from the Irrigation Area draining
the Peel-Harvey catchment is to be
achieved. The degree of improved
management necessary is a function of
the area that is irrigated.

• If there is a high water demand, then a
90% reduction in nutrient discharge from
farm dairies and associated holding
areas, and a 15% reduction of nutrient
discharge from farm grazing paddocks,
would be required to achieve the overall
50% reduction in nutrient export.

• If there is a low water demand, then a
65% reduction in nutrient discharge
from farm dairies and associated hold­
ings areas would be required to achieve
the overall 50% reduction in nutrient
export. If improved watering practices
and other nutrient controls are intro­
duced which reduce nutrient discharge
from paddocks by 15%, then discharge
only needs to be reduced by 50% to
achieve the overall 50% reduction in
nutrient export.
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• Option E restricts irrigation to the 
Dardanup Loams in the Peel-Harvey 
Catchment, and would therefore require 
about a 30 to 40% reduction in nutrient 
discharge from farm dairies and associ­
ated holding areas to achieve the over­
all 50% reduction in nutrient export. If 
improved watering practices and other 
nutrient controls are introduced, then 
dairy discharge would only need to be 
reduced by 15 to 20% to achieve the 
overall nutrient reduction. 

• The extension of Mangosteen Drain 
(Option D in Harvey) would reduce 
nutrient loads to the Peel-Harvey Estu­
ary by over 50% and maintain about 
65% of the original area of the Harvey 
District. 

• Option H and P could achieve a 50% 
reduction in overall nutrient export with­
out additional nutrient management. 

SALINITY 

The Phase 1 report highlighted the signifi­
cance of a salinity mitigation strategy to the 
long-term future of the Irrigation Area. In the 
Phase 1 preliminary analysis, a comprehen­
sive salinity mitigation strategy was costed at 
over $51 million. 

The Phase 1 economic analysis indicated that, 
if such a program was required to maintain 
current pasture productivity levels, then the 
Irrigation Scheme would be uneconomic. 
The need for a much more detailed investiga­
tion of the salinity issue in Phase 2 was clear­
ly highlighted. 

Mackie Martin & Associates were engaged to 
integrate the collective hydrological knowl­
edge of the area and the effect of irrigation on 
regional groundwater flow systems. Esti­
mates were made of groundwater recharge 
from both upslope ( the Darling Scarp) and 
within the Irrigation Area and model runs car­
ried out to evaluate the regional impact of dif­
ferent salinity strategies. The drain spacing 
necessary to achieve a 1.5 metre reduction in 
regional water tables was also studied using 
drainage theory and outputs from the model. 
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This work showed that the control of upslope 
recharge from the Irrigation Area would have 
only a small effect on the groundwater levels 
in the critical western and central regions of 
the Irrigation Area. Spending large sums of 
money to reduce recharge from either channel 
leakage or upslope cleared areas would there­
fore not be very cost effective. 

However, there is scope for lowering water 
tables by improving irrigation watering prac­
tices. A 50% reduction in groundwater 
recharge throughout the region could lower 
regional water tables at the end of summer by 
about 0.3 of a metre. 

The phasing out of irrigation in the low pro­
ductivity portion of the current irrigation dis­
tricts (mainly in the salinity prone Western 
edge of the current Irrigation Area) could 
reduce regional water tables in that area by 
0.6 to 0.7 metres. The impact of recharge 
control is effectively limited to the region 
over which the control occurs. 

The results suggest that the Harvey Irrigation 
Area is close to equilibrium with respect to 
salt inputs and outputs. Only gradual increas­
es in salinities are expected in the Collie Dis­
trict over the next thirty years. 

The overall picture is that pasture productivi­
ty is already affected by high saline ground­
waters in the western portions of the 
Irrigation Area, but that the situation will not 
deteriorate greatly, particularly in the Harvey 
District. 

The model developed by Mackie Martin was 
also used to simulate the regional impact of 
different drainage strategies. They concluded 
that water tables could be lowered to a mini­
mum depth of 1.2 metres with 2 metre deep 
drains spaced at between 50 and 100 metres. 

However, following review by the Technical 
Working Group, it was decided that the 
hydraulic conductivity appropriate for region­
al scale modelling was not appropriate for the 
local shallow drain scale spacing design. The 
adopted design specification for inclusion in 
Strategy 3 is for sub-surface drains at 2.3 
metre depths every 15 metres. 
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IMPROVED ON-FARM WATER AN D 

PASTURE MANAGEM ENT 

Phase 1 of the study highlighted the scope to 
improve pasture productivity by adopting 
better surface water management and pasture 
management practices. 

Many farmers are implementing more fre­
quent watering, laser levelling and surface 
ripping/mole draining to improve their pas­
ture productivity. 

These approaches have three main benefits. 
Firstly they minimise water logging and pro­
mote pasture growth. Secondly they promote 
uniform watering and enable better control of 
drainage overflow. Thirdly they minimise 
recharge to the underlying groundwater. 

To evaluate the benefits and costs of these 
practices the Technical Working Group devel­
oped a set of on-farm 'improved' practices 
measures to form the basis of Strategy 2 
including: 

- whole farm planning;

- bay length and slope forming, head
ditch and tail drain reforming; and

- surface ripping/mole drainage to exist-
ing surface drainage.

The concept of the Strategy 2 option is to 
develop a suite of practices, that would be 
practical and affordable to the farmer and 
would improve overall productivity. They 
would not completely eliminate reduced pro­
ductivity from high water tables but should be 
cost effective. 

The Strategy 3 case represents the 'Rolls 
Royce' approach to salinity mitigation. It 
includes full piping of the distribution system, 
a comprehensive program of water table con­
trol in the western and central portions of the 
districts and the adoption of 'best' on-farm 
practices for surface water and pasture man­
agement throughout the area. As noted earlier, 
piping of the irrigation distribution systems, 
particularly the main supply channels, will 
have limited benefit for salinity control. How­
ever, the water saved could be used for other 
purposes. Piping also reduces operating costs 
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substantially and its evaluation was specifical­
ly requested by the farming community. 

The intoduction of Stratgey 2 would reduce the 
area of salt affected land, particularly in the 
Central and Western regions. Average perenni­
al irrigation pasture productivity is expected to 
increase between 30 and 35% in these regions. 
However, all salt affected land would not be 
eliminated. 

In the Collie District, the expected productivity 
improvements should offset any gradual 
decline in productivity due to increased 
groundwater salinity generated from salt accu­
mulation. 

The comprehensive program of groundwater 
control under Strategy 3 should have a major 
impact on the amount of salt affected pastures 
throughout the area. Irrigated pasture produc­
tivity improvements are expected to exceed 
100% in the Central and Western regions if 
Strategy 3 was adopted. 

All irrigation development and groundwater 
control strategies are expensive to the farmer. 
They are nonetheless financially attractive in 
all cases if water prices do not increase fur­
ther. The financial benefits of Strategies 2 and 
3 are discussed on page 29 for different farm 
enterprises. The Strategy 2 on-farm practices 
are very effective in improving productivity, 
and therefore important in assisting farmers 
to meet any increases in water costs. Howev­
er, the practicalities and appropriateness of 
adopting Stratgey 3 and constructing expen­
sive drainage (at 15 metres spacings to depths 
of 2 to 2.5 metres) in low productivity areas 
(generally the Western salt affected area) 
must be questioned until there is very clear 
evidence that the productivity gains estimated 
can, in fact, be obtained. 

The adoption of Strategies 2 and 3 also 
assumes significant on-farm productivity 
gains would be possible. These need to be 
thoroughly researched and further refined 
before the most appropriate forms of on-farm 
redevelopment can be formulated. 

It would be timely if this work could proceed 
over the next 5 years prior to any major 
changes to the Irrigation Scheme infrastructure. 
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DECLINE IN FARMING ACTIVITIES IN 
THE AREA 

The main social impact resulting from the 
adoption of options with reduced demand for 
irrigation water is expected to be a decline in 
the number of farm businesses and density of 
irrigated farms. The number of irrigation 
farm households and hence farm population 
will fall. However, most irrigation farm 
enterprises will be replaced by dryland farm 
enterprises albeit with larger average areas 
and hence fewer people. 

The impact of the different options on the 
number of commercial farm businesses, other 
than for the Close Down option or the 'P' 
option (closing down the Irrigation Scheme 
with the exception of the Harvey No. 1 Piped 
Scheme), is likely to be small - resulting in at 
most a 12 per cent decline in the number of 
commercial farm enterprises in the Irrigation 
Area over the next 30 years. The Close 
Down option would mean a reduction of 
nearly one third in the number of commercial 
farms in the Irrigation Area. The retention of 
the Harvey No. 1 Area Piped Scheme (Option 
P) would result in a decline of 25 per cent in 
the number of commercial farms. 

The expected number of commercial farms in 
the Irrigation Area in 30 years time is shown 
in Figure 9 for the high and low water 
demand scenarios. 

It is more difficult to predict what will happen 
to the number of part-time and hobby farm 
operators in the Irrigation Area. It is likely 
that the number of these (139 in 1989/90) will 
continue to increase as the population of the 
region increases, whether or not the Irrigation 
Area shrinks in size. 

Any drop in resident farm population due to 
the decline in commercial farm enterprises is 
expected to be more than off set by increases 
in population flowing on from increased 
retirement settlement and increased resource 
processing industrial activity in the Perth to 
Bunbury strip resulting in more employment 
options in the region. 

The population in the three irrigation shires of 
Waroona, Harvey and Dardanup grew by 42 
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per cent over the last decade to 1991. During 
the same period the area irrigated has fallen 
by 18 per cent. 

Whilst the nature of the population mix may 
well change (in terms of occupation and age), 
the region is expected to undergo further pop­
ulation growth regardless of which irrigation 
strategy option is adopted. 

Current 

1989/90 

118 

169 

19 

306 

High demand 
for irrigated 

water 

2119/20 

113 
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63 

339 

Low demand 
for irrigated water 

"1J 
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0 

_g, 

2119/20 

l:: "1J 
C: 152 k ss 

1::126 
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Total number of commercial farms 

!Iii! Horticulture Dairy 

■ Other Grazing 

Figure 9 Expected Change in the 
Number of Commercial 
Irrigation Farms Over the 
Next 30 Years. 
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During Phase 1 of the Study a number of peo­
ple expressed a concern about urban 
encroachment and industrial development in 
the Irrigation Area. 

Whilst it was not a major concern (it ranked 
seventh in a survey of concerns of irrigators 
during the Phase 1 survey) farmers are fearful 
that farming will be 'over run' by other indus­
try. Whilst farmers are divided in their opin­
ion on whether increasing population due to 
urban development or industry is a problem, 
the commonly expressed concerns are: 

- downgrading of the agricultural impor­
tance of the area;

- possible loss of jobs;

- wasting of highly productive agricultur-

al land; and

- the loss of tourist and aesthetic value of
green fields in summer.

The Consultative Committee concluded that 
the major social changes in the Irrigation 
Area will continue to be due to factors other 
than the Irrigation Strategy adopted. Planners 
should be mindful of the concerns expressed 
by farmers and in particular about the impact 
of urban and industrial encroachment onto 
high productivity land. 
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THE IMPACT ON INDIVIDUAL FARMERS 

All options, other than maintaining the cur­
rent Scheme and Irrigation Area, imply vary­
ing degrees of change for irrigators. Options 
that have a financial effect on farm businesses 
produce a social impact on individual farm 
households. The low demand options will 
therefore affect every farm household to 
some degree, while the high demand options 
only affect those outside the selected area 
boundaries for the future operation of the Irri­
gation Service. 

There may be significant disruptions to 
households from decisions to cease irrigation 
activities and revert to dryland production. In 
some cases the financial assessment of the 
outcome of the strategy may lead to the deci­
sion to relocate to another district or leave 
farming altogether. 

The Consultative Committee recognises that 
there will be a considerable social impact on 
the individual farm family from the adoption 
of different options. The strategy used to 
implement any option can significantly 
reduce the social impact of any necessary 
adjustments. If, for example, a full cost 
recovery approach is adopted the final strate­
gy could provide for long lead times to enable 
individuals to plan their futures and to make 
adjustments to minimise the impact on their 
business, families and themselves. 



FUTURE MANAGEMENT OF THE 
IRRIGATION SERVICE 

During the consultative workshops conducted 
in Phase 1 and 2 of the Study, irrigators ques­
tioned the Water Authority's efficiency in 
running the Scheme and clearly stated their 
wish to have a greater input into the future 
management of the scheme. This was partic­
ularly the case if they were to be asked to pay 
a higher contribution to the total costs of irri­
gation water. 

To provide background for further discussion 
of management options, Kinhill Engineers 
were commissioned to: 

• review recent trends in irrigation man­
agement in Australia; 

• review Water Authority irrigation man­
agement and cost efficiencies since 
1985; 

• compare Water Authority costs with 
other private and public irrigation 
schemes in Australia; and 

• propose alternative management 
arrangements for further discussion and 
evaluation in Phase 3 and Phase 4 of the 
Study. 

CURRENT MANAGEMENT AND TRENDS IN 
MANAGEMENT OF IRRIGATION SERVICES 

The main findings from the Kinhill review 
are summarised below. 

• With the exception of Queensland, 
there is an Australia wide move for 
greater farmer involvement in irrigation 
management and/or greater financial 
responsibility for the operation and 
maintenance of the distribution sys­
tems. 

• Comparisons of costs of self manage­
ment of individual districts with costs 
of continued Government or Water 
Authority management indicate that 
costs would not necessarily be lower. 
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• Pressures are on government water 
agencies providing irrigation services 
to improve their financial performance. 
Major changes are being introduced in 
Victoria by the Rural Water Commis­
sion of Victoria. By July 1993 it is pro­
posed there will be six regional 
irrigation corporations. Each should be 
managed by a separate board and oper­
ate as a discrete business - setting 
prices, determining levels of services, 
operating their own irrigation scheme 
including relevant headworks, and tak­
ing initiatives to control costs. 

Kinhill also reviewed the Water Authority's 
management and financial performance and 
compared it with other public and private irri­
gation agencies. The following conclusions 
were drawn: 

• The Water Authority's direct opera­
tional and maintenance costs have 
dropped $400,000 in real terms over the 
4 years between 1985/86 and 1989/90. 
This represents a decrease of 20% or a 
5% improvement in efficiency per 
annum. The combined salary and 
administrative costs have declined 
$18,000 or 0.8% over the same period. 

• Further improvements in efficiency 
have been implemented through cen­
tralising the management of the Irriga­
tion Service at the Harvey office. 
Additional efficiencies of between 10 to 
15% have been proposed. However, 
these savings would be accompanied by 
some reductions in the levels of service 
provided. 

• Comparison of performance indicators 
between irrigation agencies in Australia 
proved inconclusive. The Water 
Authority compared well on some mea­
sures and poorly on others. Large dif­
ferences in the characteristics of 
irrigation systems make such compar­
isons fraught with difficulty. 

• Regardless of the management struc­
ture proposed, the large number of 
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IRRIGATION SERVICE 

dams, the high gradients on channels 
and the long length of drainage chan­
nels are cost burdens that are unavoid­
able in the South-West Irrigation Area. 

• The integration of an irrigation service
with drainage of non-irrigated land,
town water supply and sewerage means
that the share of regional overheads
assigned to the Irrigation Service is
lower than it would otherwise be.

• Water Authority salary staff and admin­
istration overheads do not appear to be
in  excess of those that would be
incurred if the operation were being
managed by a private board.

• However, scope exists to improve the
allocation of salaries between the dif­
ferent irrigation regions in the State
with the development of regional profit
and loss statements.

ALTERNATIVE MANAGEMENT OPTIONS 

W hile the Kinhill review was relatively 
favourable to the current management perfor­
mance by the Water Authority, many farmers 
have a different perception. At the July/ 
August 1990 workshops, many expressed 
strong views in favour of private Water 
Boards running the Irrigation Service. 

A brief summary of the three main alternative 
management options is provided here. 

Private Irrigation Boards 

A private Irrigation Board would be fully 
responsible for: 

• the operation, maintenance and long­
term refurbishment of all channels and
associated structures and drains in the
irrigation districts;

• the financial viability of the enterprise
(including paying for bulk water and
drainage costs); and
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• satisfying environmental responsibility
associated with the irrigation service.

The Water Authority would continue to oper­
ate and maintain dams and raise charges to 
the irrigation board for water delivered to the 
irrigation district boundary. If averaged over 
the three districts, bulk water charges would 
be between 18% (E2 - Water charging with a 
TWE Market) and 31 % (A2 Current Water 
Charging Policy) of current charges depend­
ing on what portion of the reservoir yields 
were taken and which Irrigation Strategy 
Option was adopted. 

The Water Authority would also remain 
responsible for operating and maintaining the 
non-irrigated land drainage outside the irriga­
tion districts. 

The adoption of a user pays principle would 
imply that the Water Authority should also 
charge the irrigation board for conveying the 
winter drainage flows from the irrigation dis­
tricts to the estuaries, and for the cost of the 
additional maintenance of drains that convey 
irrigation water in summer. 

Increased User Input through a Management 
Board with Farmer Majority 

This option involves the creation of a man­
agement board consisting mainly of irrigation 
farmers with power to make recommenda­
tions or take decisions on standards of ser­
vice, maintenance and capital expenditure, 
and water charges. The recommendations/ 
decisions would have to conform with cost 
recovery guidelines established by Govern­
ment. The Water Authority would continue 
to provide the staff and run the irrigation dis­
tricts as at present. 

This approach is a significant extension of the 
current Advisory Committee role. It would 
allow farmers a say in the formulation of cap­
ital expenditure programs of their district, the 
level of maintenance carried out and the ser­
vice provided. This is not on a day-to-day 
basis but rather through considerable input 
into developing the district's annual operation 
and financial plan each year. 
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This approach would allow farmers to gain an 
appreciation of the physical and financial fac­
tors involved in running an irrigation district 
and would put them in a better position to 
judge the future merits of privatising all or 
part of the operation at some later date. At 
the same time this option maintains the exper­
tise of the Water Authority and its technical 
backup. 

Maintaining Current Water Authority Man­
agement 

Under this option, management by the Water 
Authority would be much the same as at pre­
sent with the Advisory Committee having a 
role in water distribution policy but not in 
other management issues. In recent years 
there has been a move to involve the Adviso­
ry Committee in scheme maintenance and 
other policy issues. However, decision mak­
ing power remains with the Water Authority. 
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FACTORS TO CONSIDER IN DEVELOPING 

THE FUTURE IRRIGATION STRATEGY 

This report has discussed options for the 
future operation and rehabilitation/moderni­
sation of the South-West Irrigation Service. 

The Governement will establish a vision or 
long-term goal for the Irrigation Service from 
a review of these options and their economic, 
financial, social and environmental impacts. 
A strategy for achieving that goal then needs 
to be developed, reviewed by the Environ­
mental Protection Authority and Stakeholders 
and finally adopted by Government. 

Any group, individual or organisation with an 
interest in the South-West Irrigation Service 
is encouraged to use this Phase 2 Report as 
background information to prepare a submis­
sion which: 

• establishes a vision or long-term goal
for the Irrigation Service in terms of:

- the area to be serviced

- the approach to water pricing

- the management of the Service;

• discusses the reasons for the establish­
ment of this goal; and

• proposes a strategy for achieving that
goal and addresses the economic, finan­
cial, social and environmental effects of
the proposed strategy.
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In preparing your strategy for achieving your 
vision or long-term goal you could consider: 

• your preferred option for rehabilitat­
ing/modernising of the Irrigation Ser­
vice;

• how to pay for the rehabilitation;

• how can irrigation costs be minimised;

• who should operate the Irrigation Ser­
vice in the future;

• whether water charges should be based
on the current mix of rates and volume
charges;

• whether irrigation charges should be the
same in all districts;

• whether a system of water entitlements
should be introduced to enable the
transfer of water to areas of high
demand; and

• if established, what conditions should
be set on a Transferable Water Entitle­
ment market.

Any other comments and suggestions you 
may wish to make on the future of the South­
West Irrigation Area would also be welcome. 



SUBMISSIONS 

Submissions are invited from any person, 
group or organisation who have an interest in 
the future operation of the South-West Irriga­
tion Service. 

Submissions and enquiries can be to: 

Executive Officer 
South-West Irrigation Review Taskforce 
629 Newcastle Street 
LEEDERVILLE WA 6007 

The closing date for submissions is the 
26 March, 1993. 

FURTHER INFORMATION 

Further details on the methodology used to 
evaluate the options can be found in the 
accompanying Phase 2 Technical Report. 
Copies of this report can be accessed: at 
offices of the Water Authority (Bunbury, Har­
vey and Perth); offices of the Department of 
Agriculture (Bunbury and Harvey); and Shire 
libraries at Harvey, Dardanup, Waroona; or 
through the Western Australian Farmers Fed­
eration. 

In addition, the following supplementary 
papers were prepared as part of the technical 
research program during the Phase 2 analysis. 

1. An Estimation of the Economic Bene­
fits of Recreation Activities occurring 
at Waroona and Logue Brook Reser­
voirs. S. Lucas, Water Authority of 
Western Australia, May 1991. 

2. The Dairy Industry in the South West 
Irrigation Area. J.Connell, Dairy Indus­
try Authority, July 1991. 
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3. 

4. 

5. 

6. 

Groundwater Investigations for the Irri­
gation Strategy Study. Mackie Martin 
and Associates, June 1991. 

Water and Salt Balances for an Irrigated 
Coastal Plain Catchment near Bunbury, 
Western Australia. C.G. Jeevaraj, 
Report No. WS81, Water Authority of 
Western Australia, April 1991. 

Management Alternatives Study. Kin­
hill Engineers, June 1991. 

Agricultural Gross Margins Used in 
Phase 2 Analysis. P. Eckersley, Depart-
ment of Agriculture, June 1992. 

7. Future Options for the Irrigation Ser­
vice: Outcomes from Workshop Dis­
cussions. Irrigation Strategy Study, 
Water Authority of Western Australia, 
September 1990. 

8. Options for Analysis in Phase 2, Back­
ground for November 28th Workshop, 
Technical Working Group, Irrigation 
Strategy Study, Water Authority of 
Western Australia, November 1990. 

If you require your own copy of the Phase 2 
Technical Report or any of the Supplemen­
tary Papers they can be mailed to you for 
$5 per copy. 

Please send your cheque and request to: 

Mr.Ian Loh 
Water Resources Planning Branch 
Water Authority of Western Australia 
PO Box 100 
LEEDERVILLE WA 6007 

Make cheques payable to the 

"Water Authority of Western Australia". 



ATTACHMENT 1 

SUMMARY OF THE COST BENEFIT 

ANALYSIS OF THE PHASE 2 OPTIONS 

The tables in this attachment summarise the 
results of the economic and financial analyses 
conducted for the 45 options evaluated in 
Phase 2. 

The tables show the results for the total 
South-West Irrigation Area and for each of 
the Waroona, Harvey and Collie Districts. 

The following notes are designed to assist the 
reader to interpret the tables. The reader may 
find it useful to refer to the last page (fold out 
sheet) as a guide to the explanation of each 
option. 

Each option is described by 4 factors. 

e.g. IA2ll
� 

A designates the Area to be 
irrigated (A, B, C, D, E, H, P 
or CD). 

2 designates the On-farm 
Irrigation Practice and Engi­
neering Scheme Strategy for 
salinity mitigation (Strate­
gies 1, 2 or 3). 

L designates the water demand 
scenario, in this case the low 
demand scenario (High or 
Low). 

TWE designates the applicable 
water charging policy adopt­
ed. In this case the introduc­
tion of TWEs and a volu­
metric charge per megalitre 
of water used (Current or 
TWE). 

ECONOMIC ANALYSIS 

Values in these tables are expressed in net 
present values (NPVs) and in: 

• millions of dollars;
• 1989/90 dollar values terms;
• with a discount rate of 6 per cent; and
• measured over 80 years.
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Agricultural Benefits 

Net Agricultural Returns (NAR) 

- This is the sum of the value of agricul­
tural output from permanent irrigated
land, early germinated annual pasture
and dryland for the designated option
less the variable costs (net of water
costs) and overhead costs needed to
obtain that output.

- The NAR represents the amount avail­
able to pay water costs, service farm
capital costs and provide a return on
capital invested.

Extra on-farm stock water costs due to 
reduction in the irrigation service 

- Covers the cost of providing stock
water to paddocks and to dairy sheds
previously serviced from irrigation
channels.

Net Agricultural Benefit 
- Net agricultural return less extra on­

farm costs of providing stock water.

Net Agricultural Benefit Relative to Close 
Down 

- The net agricultural benefit of the
option less the net agricultural benefit
of the Close Down Option.

Water Costs 

Headworks 

- All costs associated with maintaining
and rehabilitating of the dams and dam
offtakes.

Operating Costs 
- The operating costs of maintaining the

dams.

Capital Costs 
- The capital costs of dam upgrades and

maintenance. This mainly involves
works to ensure the ongoing safety of
the dams.
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SUMMARY OF THE COST BENEFIT 
ANALYSIS OF THE PHASE 2 OPTIONS 

Distribution Costs 
- All costs associated with maintaining 

and rehabilitating of the channels and 
water control structures up to and 
including metering devices (Dethridge 
Wheels) onto farms. 

Operating Costs 
The operating costs of providing the 
distribution service and maintaining the 
channels, waterway structures and addi­
tional drainage costs associated with 
irrigation. 

Capital Costs 
- The capital cost of replacement, reha­

bilitation and modernising of the distri­
bution system including channels, 
drains, check structures and metering 
devices. 

Close Down Costs 
- Costs to the Water Authority if parts of 

the distribution system are closed 
down. These mainly include staff 
redundancy costs and costs associated 
with the removal of water control struc­
tures, bridges and the filling in of dan­
gerous channels. 

Opportunity Costs 

Costs to Metro consumers 
this represents the additional costs to 
metropolitan consumers of not being 
able to use water from irrigation stor­
ages when it becomes the cheapest 
water to use for Perth, Mandurah and 
the Goldfields Water Supply Scheme. 
The opportunity cost falls as the area 
irrigated shrinks reflecting that the irri­
gation water that is no longer needed is 
freed up and available for metropolitan 
consumption. 
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Contribution of metro consumers to head -
works 

- this is an offset amount against the 
opportunity cost of water and repre­
sents the share of the headworks cost 
the metropolitan consumers would have 
to pay if water used for irrigation was to 
be made available for metropolitan con­
sumption. 

Net Benefit to the State 
- The net agricultural benefits less water 

costs and less opportunity costs. 

Net Benefit Relative to Close Down 
- The net benefit to the State of the 

option less the net benefit to the State of 
the Close Down Option. 

FINANCIAL ANALYSIS 

Data in these tables, unless otherwise speci­
fied, are expressed in net present values at 6 
per cent over 80 years and in millions of dol­
lars at 1989/90 real values. 

Expected Revenue 
- Expected volume of water sales under 

the specified option multiplied by the 
charges in place for the 1989/90 
season. 

Required Revenue 
The revenue required to meet the full 
cost of water supply for the specified 
option. The required revenue includes 
all operating costs, the Government's 
required levy on Water Authority rev­
enue, the full capital costs of maintain­
ing and rehabilitation of the distribution 
system and 85 per cent of the capital 
cost of the headworks, (15 per cent is 
assumed as a cost to be met by recre­
ation users and for the use of the head­
works to supply some water supplies to 
a few small towns serviced from the 
darns). 



AnACHMENT 1 

SUMMARY OF THE COST BENEFIT 

ANALYSIS OF THE PHASE 2 OPTIONS 

Net Deficit 

- The difference between the expected
and the required revenue.

Net Deficit (Annual Equivalent) 

- This is the equivalent annual amount of
the NPV of the deficit expressed in
thousands of dollars. This is the annual
shortfall over costs recovered from irri­
gators which must be met by funding
from some other source.

Water Costs 

- The financial analyses assume that the
prices will increase in ten equal annual
steps from Year 1 to Year 10 such that
by Year 11 the price structure as shown
in this section will apply if the objective
was to obtain full cost recovery.

Required Water Charge to Meet Actual Costs 
by Year 11 

- These show the costs in dollars per
megalitre of water sold in Year 11 under
each option assuming a 100 per cent
volume charge (i.e. no water rates).
These are not shown for high water
demand options. An average real
charge of $24.30 per megalitre would
apply in all high water demand options.
For high water demand cases it i s
assumed that the current charge struc­
ture would remain and water prices
would not increase by more than the
rate of inflation.

The costs per megalitre are also shown
here for the current fixed rating
approach to water charging to enable a
comparison with the cost of the water
charging approach considered with a
TWE market operating.

Increase over 1989/90 Prices 

- These figures represent multipliers that
would need to be applied to 1989/90
prices by Year 11 to achieve full cost
recovery for the specified options.
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The high demand options all show a 
multiplier of 1.0 reflecting that under 
this demand scenario the price of water 
is constrained to increase by no more 
than the rate of inflation. 

Multipliers are provided for both the current 
water charging approach (fixed and volumet­
ric charge components) and a volumetric 
charge only, associated with the introduction 
of a TWE Market. 

THE ADDITIONAL BENEFIT TO THE FARMER 

FROM IRRIGATION 

The objective of this measure is to show the 
additional benefit to the average enterprise of 
irrigation over dryland production under the 
different Phase 2 options evaluated. This 
measure assumes irrigators are required to 
pay full cost recovery rates. 

A positive result indicates irrigation of the 
average farm pays. A negative result implies 
that it would not pay the average farm to irri­
gate if it was required to pay full cost recov­
ery rates. 

Four sets of results were provided for each 
low demand option. High demand options 
were not analysed because these automatical­
ly assume the current price paid for water 
would continue and so, by definition, all 
existing irrigation would continue. 

The four situations for which results were 
provided for each low demand option were: 

• Irrigation farm returns compared to
dryland returns with all farms ceasing
to irrigate (this regional dryland situa­
tion incorporates expected improve­
ments in pasture productivity of 25 per
cent for marginal land and 50 per cent
for saline affected land).



ATTACHMENT 1 

SUMMARY OF THE COST BENEFIT 
ANALYSIS OF THE PHASE 2 OPTIONS 

• Irrigation farm returns compared to 
dryland returns for the marginal farm 
(this assumes only the farm in question 
reverts to dryland production as there 
are no regional productivity improve­
ments). 

Then each of the above for two time periods: 

• 80 years - assumes the continued opera­
tion of the farm as an irriga­
tion farm, and 

• 15 years - enables the relative return 
from continuing with irriga­
tion for 15 years prior to 
phase out of irrigation activi­
ties on the farm to be esti­
mated. 
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INCREMEN TAL BENEFI TS OF AN IRRIGATED D AIRY FARM 

OVER DRYLAND FARM OF S AME SIZE 

Option Description 
(After paying full cost of water) 

Area A B B E E A 
TWEs Current TWEs 

C 
Current 

C 
TWEs 

D 
Current 

D 
TWEs Current TWEs Water Charging Policy Current 

..__ __ ....,_ __ __._ __ __., ___ .,__ __ ...,__ __ _.... __ ___. ___ ..._ __ ....._ __ __, 

Strategy 1 
High 
Medium 
Low 

Strategy 2 
High 
Medium 
Low 

Strategy 3 
High 
Medium 
Low 

Strategy 1 
High 
Medium 

Low 

Strategy 2 

High 
Medium 
Low 

Strategy 3 

High 
Medium 
Low 

Strategy 1 
High 
Medium 
Low 

Strategy 2 
High 
Medium 
Low 

Strategy3 

High 
Medium 
Low 

Strategy 1 

High 
Medium 
Low 

Strategy 2 

High 
Medium 

Low 

Strategy 3 
High 
Medium 

Low 

1. IRRIGATED DAIRY FARM VERSUS DRYLAND FARM - TOTAL REGIONAL SHUTDOWN OF IRRIGATION
Over 80 Years (Improved productivity of dryland: +25% for marginal and +50% for salinity affected dryland) 

7,727 
-10,645
-22,405

14,450 
3,589 

-8,303

-10,968
-14,164
-24,092

4,258 
-14,114
-25,874

10,547 
-314

-12,206

-15,652
-18,848
-28,776

8,595 
-9,777

15,231 
4,370 

-3,942
-7, 138

5,125 

-13,247

12,108 
1,247 

-7,846
-11,042

9,462 6,860 10,330 7,727 10,330 8,595 

16,011 12,889 16,792 13,669 16,792 14,450 

2. IRRIGATED DAIRY FARM VERSUS DRYLAND FARM - TOTAL REGIONAL SHUTDOWN OF IRRIGATION
Over 15 Years (Improved productivity of dryland: +25% for marginal and +50% for salinity affected dryland) 

7,727 
-10,645
-22,405

14,326 
3,465 

-8,427

-14,449
-17,644
-27,572

4,258 8,595 
-14,114 -9,777
-25,874

10,423 15,107 
-438 4,246 

-12,330

-19, 133 -7,423
-22,328 -10,618
-32,256

5,125 
-13,247

11,984 
1,123 

-11,327
-14,522

9,462 

15,887 

6,860 10,330 7,727 10,330 8,595 

12,765 16,668 13,545 16,668 14,326 

3. IRRIGATED DAIRY FARM VERSUS DRYLAND FARM - THE MARGINAL FARM (i.e. Other farms in the area remain irrigated)

7,727 
2,799 
2,232 

14,450 
17,033 
16,334 

-10,968

-720
545

Over 80 Years (No improved productivity of dryland) 

4,258 
-670

-1,237

10,547 
13,130 
12,431 

-15,652
-5,404
-4, 139

8,595 
3,667 

15,231 
17,814 

-3,942
6,306

5,125 
197 

12,108 
14,691 

-7,846
2,402

9,462 

16,011 

6,860 10,330 

12,889 16,792 

7,727 10,330 8,595 

13,669 16,792 14,450 

4. IRRIGATED DAIRY FARM VERSUS DRYLAND FARM - THE MARGINAL FARM (i.e. Other farms in the area remain irrigated)

7,727 

2,799 
2,232 

14,326 
16,909 

16,210 

-14,449

-4,200

-2,935

Over 15 Years (No improved productivity of dryland) 

4,258 
-670

-1,237

10,423 

13,006 

12,307 

-19,133

-8,884

-7,619

8,595 
3,667 

15,107 

17,690 

-7,423
2,826

5,125 
197 

11,984 

14,567 

-11,327

-1,078

9,462 6,860 10,330 7,727 10,330 8,595 

15,887 12,765 16,668 13,545 16,668 14,326 

KEY: Strategy - refers to the on-farm and Scheme salinity 
mitigation and engineering strategy adopted 

: High, Medium and Low refers to the land 
productivity type 
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INCREMENTAL BENEFITS OF AN IRRIGATED BEEF FARM 
OVER DRYLAND FARM OF SAME SIZE 

Option Description (After paying the full cost of water) 

Area A A B B C D E E 
Current TWEs 

C 
Current TWEs Current 

D 
TWEs Current TWEs Water Charging Policy Current TWEs .__ __ .........._ __ ____._ __ __,_ ___ .,__ __ ...,__ __ --L.. __ ___. ___ ...__ __ ____._ __ __, 

1. IRRIGATED BEEF FARM VERSUS DRVLAND FARM - TOTAL REGIONAL SHUTDOWN OF IRRIGATION 
Over 80 Years (Improved productivity of dryland: +25% for marginal and +50% for salinity affected dryland) 

Strategy 1 
High -7,110 -9, 131 -6,605 -8,626 -6,100 -7,615 -5,594 -7,110 -5,594 -6,605 
Medium -21,532 -23,553 -21,027 -23,048 
Low -24,349 -26,370 

Strategy 2 
High -5,322 -7,596 -4,867 -6,686 -4,413 -6,232 -3,958 -5,777 -3,958 -5,322 
Medium -15,633 -17,907 -15,178 -16,997 
Low -18,100 -20,374 

Strategy3 
High -19,631 -22,359 -15,538 -17,812 
Medium -28,840 -31,568 -24,747 -27,021 
Low -31,408 -34, 136 

2. IRRIGATED BEEF FARM VERSUS DRVLAND FARM - TOTAL REGIONAL SHUTDOWN OF IRRIGATION 
Over 15 Years (Improved productivity of dryland: +25% for marginal and +50% for salinity affected dryland) 

Strategy 1 
High -7,110 -9, 131 -6,605 -8,626 -6, 100 -7,615 -5,594 -7, 110 -5,594 ·6,605 
Medium -21,532 -23,553 -21,027 -23,048 
Low -24,349 -26,370 

Strategy2 
High -5,394 -7,668 -4,939 -6,758 -4,485 -6,304 -4,030 -5,849 -4,030 -5,394 
Medium -15,705 -17,979 -15,250 -17,069 
low -18,173 -20,447 

Strategy 3 
High -21,661 -24,389 -17,568 -19,842 
Medium -30,870 -33,598 -26,777 -29,051 
low -33,438 -36, 166 

3. IRRIGATED BEEF FARM VERSUS DRYLAND FARM· THE MARGINAL FARM (i.e. Other farms in the area remain irrigated) 
Over 80 Years (No improved productivity of dryland) 

Strategy 1 
High -7,110 -9, 131 -6,605 -8,626 -6,100 -7,615 -5,594 -7,110 -5,594 -6,605 
Medium -8,965 -10,986 -8,460 -10,481 
low -9,865 -11,886 

Strategy 2 
High -5,322 -7,596 -4,867 -6,686 -4,413 -6,232 -3,958 -5,777 -3,958 -5,322 
Medium -3,066 -5,340 -2,611 -4,430 
low -3,616 -5,890 

Strategy3 
High -19,631 -22,359 -15,538 -17,812 
Medium -16,273 -19,001 -12,180 -14,454 
low -16,924 -19,652 

4. IRRIGATED BEEF FARM VERSUS DRYLAND FARM - THE MARGINAL FARM (i.e. Other farms in the area remain irrigated) 
Over 15 Years (No improved productivity of dryland) 

Strategy 1 
High -7,110 -9, 131 -6,605 -8,626 -6, 100 -7,615 -5,594 -7,110 -5,594 -6,605 
Medium -8,965 -10,986 -8,460 -10,481 
low -9,865 -11,886 

Strategy2 
High -5,394 -7,668 -4,939 -6,758 -4,485 -6,304 -4,030 -5,849 -4,030 -5,394 
Medium -3,138 -5,412 -2,683 -4,502 
Low -3,689 -5,963 

Strategy3 
KEY: Strategy - refers to the on-farm and Scheme salinity High -21,661 -24,389 -17,568 -19,842 

Medium -18,303 -21,031 -14,210 -16,484 mitigation and engineering strategy adopted 

Low -18,954 -21,682 : High, Medium and Low refers to the land 
productivity type 



TOTAL COST BENEFIT 
ECllHOMICMAI.YSIS 

(All uni!, $milioo unless spedfie<l) SCENARIO Al H 112H AlH All All A2l A2l A3l All BlH BW 83H Bil Bil B2L BZL 83L Bll 
Waler Chugino Policy Current Current Current Current lWE's Curren! TWE's Qmcnl 1WE's CUrrenl current Current Current TWfs Cummt TV/f's Ctment TWf's 

NET AGRICULTURAL RETURIIS 
Extra on farm stock walet wsts due 
to reductioo in lrrigatioo service 

NET AGRICULTURAL BEl,EFIT 

NET AG. IJEl,EflT RELATI\IE TO CLOSE 0OWN 

WUl'RCOSU 
Headwml<s 
Operatilll) c,,sts 
Capil1!11costs 

Oisl!ibution 
Operaingoosls 
Capilaicosts 
Total distrKlulim costs 

Close down cools 

TOTAL WATI:RCOSTS 

AG BENEFITS LESS WATER COSTS 

O!'l'Ol!TIINITY COST (lndudes Sl1.55m spilway cos!) 
COOfributioo of melro coosumers to headwoOO 
Cost to melro coo:sumers 
TOTAL OPPORTUNITY COST 

NET BENEFIT TO THE STAiE 

NET BENEFIT I\HATM: TO CLOSE DOWN 

1103.4 

I ,oi.4 

35.9 

1.0 
10.5 
11.5 

36.1 
15.4 
51.5 

63.0 

1 40.4 

·11.6 
452 
33.7 

6.i 

1 -◄ 0.0 

106.3 

106.3 

3U 

1.0 
10.5 
11.5 

36.I 
15.4 
51.5 

1>3,0 

43.3 

•11.6 
35.1 
23.6 

!07.3 

107.3 

39,8 

1.0 
10.7 
11.7 

30.7 
77.3 

108.0 

119.7 

-12.4 

-11.6 
27 2 
15.7 

-28.1 

·RS 

97.5 

30.0 

0.7 
10.5 
11.1 

31.9 
14.5 
46.4 

57.6 

·11.6 
45.2 
33.7 

6.3 

·40.4 

97.5 

300 

0.4 
6.5 

32.5 
13.8 
46.3 

53.2 

-7.2 
132 
6.0 

38.4 

100.4 

100.4 

32.9 

1.0 
10.5 
11.5 

31.9 
14.5 

57.9 

42.5 

-11.6 
35.1 
23..6 

19.0 

100.4 

100.4 

32.9 

0.4 
6.5 
6.9 

32.5 
13,6 
463 

53.2 

47.2 

-7.2 
11.3 

4.1 

43.1 

-3.6 

119.0 

99.0 

31.5 

1.0 
10.7 
11.7 

25.4 
77.2 

102.6 

114.3 

·lS.3 

·11.6 
27.2 
15.7 

-31.0 

-Tl.7 

99.0 

99.0 

31.5 

0.6 
4.S 
53 

25.6 
51.2 
77.1 

82.4 

16.6 

·50 
3.7 

-1.3 

17.9 

-28.8 

1032 

0.36 
100.9 

35.4 

0.9 
9.1 

10.1 

33.8 
14.6 
48.4 

0.38 

58.8 

44.1 

·\0.1 
30.3 
20.2 

23.9 

·22.8 

106.6 

0.36 
106.2 

38.7 

0.0 
9.1 

10.1 

33.S 
14.6 
48.4 

0.38 

58.B 

47.4 

·10.1 
25.3 
15.2 

32.2 

·lH 

106.6 

036 
1082 

40.7 

0.9 
9.3 

10.2 

29.4 
55.7 
85.1 

0.36 

95.7 

lZ.5 

-10.0 
20.5 
10.5 

2.1 

-44 7 

975 

0.36 
97.2 

29.7 

0.9 
9.1 

10.1 

30.3 
13.9 
44.2 

0.38 

546 

42.6 

-102 
30.3 
20.2 

22.4 

97.5 

0.36 
97.2 

29.7 

0.4 
6.5 
6.9 

30.9 
13.5 

0.36 

51.6 

45.6 

-7.2 
13.2 
6.0 

39.6 

-7.1 

1004 

32.6 

0.9 
9.1 

10.1 

30.3 
13.9 
44.2 

0.38 

54.6 

-102 
25.6 
15.5 

30.0 

-16.7 

100.4 

0.36 
100 

32.6 

0.4 
6.5 
69 

30.9 
13.5 
44.3 

0.36 

51.6 

46.5 

-l 2 
11.3 
4.1 

44.4 

·2.3 

991 

0.36 
987 

31.2 

0.9 
9.3 

10.2 

25.2 
55.6 
80.6 

0,38 

914 

·!01 
20.5 

·3.1 

-49.8 

99.1 

0.36 
98.7 

31.2 

0.5 
4.7 
5.2 

256 
389 
64.5 

0.38 

70.1 

28.6 

-5.0 
3.7 

·1.3 

29.9 

·\6.8 

Sa;NARIO Dl H 02H OlH OIL Oil 02L 02l llll Oll El H E2H Ell Ell E2L E2L P Oase"""1 
water Cn.arging Poley current current Current Qmint TWE's Current TWE's current TWE's current curreiil Omcnt TWE's Q.ment Nit's TWE's Q.menl Cunenl 

AGIIICUL TURAL IIEIIEflU 
NET AGRICULTURAL RETURNS 99.3 102.1 1li-(5 97.4 97.4 1003 100.l 99.1 99.1 96.1 99.1 95.7 i& 7 98.5 985 102.6 85.5 702 

Ex1r1 on firm stodt wa1er cos ls due 
lo raooclion in irrt,iafoo mvic, 0.95 0.95 0,95 0.95 0.95 0.95 0.95 0.95 0.95 1.33 133 1.33 1.33 1.33 1.33 2.0S 2.41 2.69 

NIT AGRICULTURAL BENEFIT 98.4 101.1 IOU 96.4 96.4 99.3 993 98.2 98.2 94.7 97 S 943 943 972 97.2 100.S 83.1 675 

NET AG. BENEFIT RELATIVE TO CLOSE DOWN 

WATER COSTS 
Hetdworxs 
Operi,ng=ls 
Capillll rosls 
Tolalhea,lvro11<S 

Distribution 
Operating costs 
Capild oosts 
Total distribotioo costs 

Close d<Mn costs 

TOTAL WATER COSTS 

AG. BENEFITS LESS WATER COSTS 

Ol'!'ORTUlllTY COST (lr,<lud,s l 11 55m spHlwll)I cost) 
C001ribu1i01 of melro coosumers lo headworks 
Cosl to metro c-a1sumers 
TOTAL OPPORTUNITY COST 

NET !!£NEFITTO THE ST ATE 

30.9 

0.8 
5.5 
6.3 

29.0 
13.9 
428 

0.67 

•6.2 
14.6 
84 

402 

34.2 

0.8 
55 
6.3 

29.0 
13.9 
42.8 

0.67 

498 

5.0 

-6.2 
12.3 
6.1 

45.8 

36.1 

OB 
5.6 
6.4 

24.2 
3>.9 
60.1 

0.67 

67.1 

36.5 

·6.0 
9.1 
3.1 

33.4 

28.9 

0.8 
5.5 
63 

27.0 
13.7 
40.6 

067 

47.6 

48,9 

·6.2 
14.6 
8.5 

0.3 
4.7 
5.1 

27.4 
13.5 
40.6 

0.67 

46.6 

499 

-52 
9.0 

460 

31.B 

O.B 
55 
6.3 

27.0 
13.7 
40.6 

067 

47.6 

51.8 

·6.2 
12.3 
6.2 

456 

31.8 

03 
47 
5.1 

27.3 
13.5 
40.8 

0.67 

52.9 

-5.2 
7.5 
2.4 

30.7 

0.B 
56 
64 

21 B 
36.1 

067 

33.3 

·6.0 
9.1 
31 

)02 

30.7 

05 
42 
4.7 

22.1 
286 
50.7 

0.67 

56.0 

42.2 

hi 

27.2 

0.7 
42 
4 8 

272 
11 a 
39.0 

0.79 

44 6 

SO.I 

-4.7 
5.4 
08 

30.3 

07 
4 2 
4.8 

272 
Its 
39.0 

0.79 

44.6 

53.2 

·0.4 

535 

26.8 

0.7 
4.2 

25.5 
11.6 
37.l 

079 

42 7 

516 

0.8 

509 

26.8 

0.3 
4.1 
4.5 

259 
11.6 
37.4 

0.79 

42.7 

51.6 

-4 5 
5.1 
06 

51.0 

29.7 

07 
42 
4.8 

25 5 
11.6 
37.1 

079 

42 7 

54 5 

-47 
4.3 

-04 

29.7 

03 
41 
4.5 

158 
11.6 
37.4 

0 79 

42.6 

54.6 

·• 5 
4.t 

-0.4 

55.0 

330 

0.3 
6.7 

19.0 
6.9 

27.9 

114 

36.0 

64.5 

36 

60.9 

0.5 
16 
2.1 

17.8 
2.1 

19.9 

1.29 

598 

·I 6 
07 
-u 

0.5 

0.5 

17.1 
l.9 

19.0 

t37 

20.6 

46.7 

60.9 467 

Cl H C2H C3H CIL Cll C2l C2l C3L C3L 
Current Curren! current O.me:n1 TWE's current 1WE's Curren! TWE's 

101 3 

0.75 
100.5 

33.0 

08 
8.1 
8.9 

31.0 
13.5 
44.5 

0.56 

54.0 

466 

-6.9 
24.1 
15.2 

31.4 

0.75 
10,t 

36.5 

0.8 
8.1 
89 

31.0 
13.5 
44.5 

056 

54.0 

500 

-8.9 
203 
11.4 

38.6 

·8.1 

106.4 

0.75 
105.7 

38.2 

0.8 
8.2 
9.0 

25.8 
44.2 
1'0.0 

0.56 

79.6 

26.1 

·8.8 
16.4 
7.6 

186 

-28.2 

975 

0.75 
96.8 

Z9.3 

0.8 
8.1 
8.9 

28.2 
13.1 
41.3 

0.56 

50.B 

46.0 

·90 
24.1 
15.2 

30.9 

·15.9 

97.5 

0.75 
96.6 

29.3 

0l 
65 
6.9 

28.7 
12.9 

0.56 

490 

47.6 

-72 
13.2 

418 

!00.4 

0.75 
99.7 

32.2 

0.8 
8.1 
8.9 

28.2 
13.1 
41.3 

0.56 

50.8 

48.9 

-9.0 
20.3 
11.4 

37.5 

·92 

100.4 

0.75 
99.7 

32.2 

0.3 
6.5 
6.9 

28.7 
12.9 
41.5 

0.56 

49.0 

50.1 

4.1 

466 

·0 I 

99.1 

0.75 
911.3 

30.8 

0.8 
8.2 
9,0 

2Z.6 
441 
66.9 

0.57 

76.5 

21.9 

·88 
16.4 
7.6 

14.3 

-32.5 

99.1 

0.75 
98.3 

30.8 

0.5 
4.7 
5.2 

23.1 
32,8 
55.9 

0,57 

GU 

-5.0 
37 

·S.S 

NET IY:NEFIT RHATl\11: TO CLOSE DOWN ._·cc6·;:.• __ -o:c.9;...._·.:cl3;;;.lc...._-'.s"-.3'---·0_7 __ • .;.;1.;.1 _ _;3;;;.e;__·c.;16-'5 __ ·..;J..;;o __ ..;;2·c.7 __ .;c6.6;.... __ •;.;2;_ __ •;;:·3 __ ..;;e..c1 __ .;;;B·;:.2_-'14.;.;·2;...._.;.14"'7'-'J. Nf"I@ 6% am eo yeatS: Units s m,ffion {19119/90): 1 SJun, 1992 



COLLIE COST BENEFIT 
ECONOMIC ANALYSIS 

(AU units Smillioo unless specified) SCENARIO I Al H A2H AJH All All A2L A2l A3l AJL BIH B2H 83H 81L Bil B2L 82L 83L B3L 
Waler Charging Policy Current Current Curren! O.ment TWE's Current TWE's a.men! lWE's Current Current Current Curren I TWE's Current TWE's Curren\ TWE's 

NET AGRICULTURAL RETURNS 
Extra on !arm stock waler costs due 
to reduction in irrigalioo service 

NET AGRICULTURAL BENEFIT 

NET AG. BENEFIT RELATIVE TO CLOSE DOWN 

WATER COSTS 
Headworl<s 
Operalng costs 
Capil>I costs 

Dislribution 
Opt!raling costs 
Capital costs 
Total dislribulioo costs 

Close dONn costs 

TOTAL WATER COSTS 

AG. BENEFITS LESS WATER COSTS 

OPPORTUNf!Y COST (lndudes S0.29m spilt/lay cost) 
Coolribution ol melro coosumers lo headworks 
Cml lo melro coosume rs 
TOTAL OPPORTUNITY COST 

NET BENEFIT TO THE STATE 

NET BENEFIT RELATIVE TO CLOSE DOWN 

40.1 

40.1 

11.5 

0.3 
0.4 
0.7 

13.7 
4.8 

18.5 

19.1 

20.9 

·0.19 

-0.3 

21.2 

0.8 

41.5 

4TI 

12.9 

0.3 
0.4 
0.7 

13.7 
48 

18.5 

19.2 

22.3 

·0.29 

-0.3 

22.5 

2.2 

42.1 

42.1 

13.5 

0.3 
0.6 
0.9 

11.0 
30.0 
41.0 

41.9 

0.2 

-0.29 

-0.3 

0.5 

·19.9 

37.2 

371 

a:, 

0.3 
0.4 
0.7 

12.1 
4.4 

16.5 

17.2 

20.0 

·0.29 

·0.3 

20.3 

-0.1 

37.2 

37.2 

8.7 

0.1 
0.2 
0.4 

12.3 
4.4 

16.6 

17.0 

20.2 

-0.18 

-0.2 

20.4 

00 

38.5 

JS, 

9.9 

0.3 
0.4 
0.7 

12.1 
4.4 

16.> 

17.2 

21.3 

-0.29 

-0.3 

21.6 

1.2 

38.5 

3lf5 

9.9 

0.1 
0.2 
0.4 

12.3 
4.4 

16.6 

17.0 

21.5 

·0.18 

-0.2 

21.7 

1.3 

38.3 

JS:j 

9.8 

0.3 
0.6 
0.9 

9.5 
29.9 
39.4 

40.3 

-2:0 

-0.29 

-0.3 

-I.I 

-22.1 

38.3 

38.3 

9.8 

0.2 
0.2 
0.4 

9.6 
20.0 
29.6 

30.0 

n 

0.02 

0.0 

83 

-12.1 

40.2 

0.12 
40.I 

11.5 

0.3 
0.4 
0.7 

12.9 
4.6 

17.5 

0.05 

18.3 

2T9 

-0.29 

-0.3 

22.2 

I.B 

41.7 

0.12 
4T6 

13 

0.3 
0.4 
0.7 

12.9 
4.6 

17.5 

0.05 

18.3 

23.3 

-0.29 

-0.3 

23.6 

32 

42.8 

0.12 
42.6 

14.1 

0.3 
0.5 
0.9 

10.3 
22.9 
33.1 

0.05 

34.1 

86 

·0.25 

·0.3 

8.8 

-11.6 

37.2 

0.12 
37.1 

8.5 

0.3 
0.4 
0.7 

11.4 
4.2 

15.6 

0.05 

16.4 

108 

·0.29 

-0.3 

21.1 

0.7 

37.2 

0.12 
31.I 

8.5 

0.1 
0.2 
0.4 

11.6 
4.3 

15.8 

0.05 

16.3 

20.9 

-0.18 

·0.2 

11.0 

0.7 

38 5 

0.12 
384 

9.8 

0.3 
0.4 
0.7 

11.4 
42 

15.6 

0.05 

16.4 

22.1 

·0.29 

-0.3 

22.3 

1.9 

30:5 

0.12 
38.4 

9.8 

0.1 
0.2 
0.4 

11.6 
4.3 

15.8 

0.05 

16.3 

22 2 

·0 18 

-02 

22 3 

1.9 

3B.4 

012 
38.3 

9.7 

0.3 
05 
0.9 

8.9 
12.8 
31.6 

0.05 

32.6 

5:0 

-0 25 

-0.3 

60 

-14.4 

38.4 

012 
3B.3 

9.1 

0.2 
0.2 
0.4 

9.0 
15.9 
24.9 

0.05 

25.4 

13.0 

0.01 

0.0 

11.9 

-7.5 

SCENARIO I 01 H 02H 03H OlL OlL 02l 02L OOL 03l El H E2H Ell Ell E2l E2L H P O,.,,00NTI 
Water Charging Policy current Current Current Current TWE's Currenl TWE's Current TWE's a.mcnl Current Current lWE's Current TWE's TY/E's Current Current 

AGRICULTURAL &NEFlTS 
NETAGRICULTURALRETURNS I 39.2 40.7 41.6 38.1 38.1 39.4 39.4 38.7 3B.7 39.2 40.7 "78r-3-B-.1-~~- 29.9 19.9 29.9 

Extra on farm sto::k waler costs due 
to reduction in irrigatioo service 

NET AGRICULTURAL &NEFIT 

NET AG. &NEFIT RELATIVE TO CLOSE DOWN 

WATER COSTS 
Headworl<s 
Operaing costs 
Capil>I costs 
Total headworks 

Distribution 
Operating costs 
Capital costs 
Total dislributia, costs 

Close dONn costs 

TOTAL WATER COSTS 

AG. &NEFITS LESS WATER COSTS 

OPPORTUNITY COST (Includes S0.29m spilt/lay cost) 
Ccntributioo ol metro coosumers to headworks 
Coot to metro coosume rs 
TOTAL OPPORTUNITY COST 

NET &NEFIT TO THE STATE 

NET &NEFIT RELATIVE TO CLOSE DOWN 

0.38 
38.8 

10.2 

0.3 
0.3 
0.6 

11.5 
4.2 

15.7 

0.18 

16.5 

12.3 

·0.29 

-03 

226 

1.2 

0.38 
40.4 

11.8 

0.3 
0.3 
0.6 

11.5 
4.1 

15.7 

0.18 

16.5 

23.9 

-0.29 

-0.3 

24.1 

3.8 

0.38 
41.2 

12.6 

0.3 
0.4 
0.7 

96 
16.6 
26.2 

0.18 

27.1 

14.1 

-0.16 

-0.2 

R3 

·6.1 

0.38 
3T7 

9.1 

0.3 
0.3 
0.6 

10.7 
4.1 

14.8 

0.18 

15.6 

22.1 

·0.29 

-0.3 

22.4 

2.0 

0.38 
:ru 

9.1 

01 
_0.3 
0.4 

10.9 
4.0 

14.9 

0.18 

15.5 

22.2 

·0.2 

·0.2 

22'1 

2.0 

0.38 
39.0 

10.4 

0.3 
0.3 
0.6 

10.7 
4.1 

14.B 

0.18 

15.6 

23.4 

-0.29 

-0.3 

13.7 

3.3 

0.38 
39.0 

10.4 

0.1 
0.3 
0.4 

10.9 
4.0 

14.9 

0.18 

15.5 

23.5 

-02 

-0.2 

23.7 

3.3 

0.38 
38.4 

9.8 

0.3 
0.4 
0.7 

B.5 
16.5 

25 

0.18 

25.9 

12.5 

-0.16 

-0.2 

12.6 

-7.8 

0.38 
38.4 

9.B 

0.2 
0.2 
0.4 

8.6 
12.5 
11.1 

0.18 

21.7 

16.7 

0.02 

0.0 

16.7 

-3.7 

0.38 
38:8 

10.2 

0.3 
0.3 
0.6 

11.5 
4.2 

15.7 

0.18 

16.5 

22.3 

-0.29 

-0.3 

ITT 

2.2 

0.38 
40~4 

11.8 

0.3 
0.3 
0.6 

11.5 
4.2 

15.7 

0.18 

165 

23.9 

-0.29 

-0.3 

14.1 

3.8 

0.38 
37.7 

9.1 

0.3 
0.3 
0.6 

10.7 
4.1 

14.8 

0.1B 

15.6 

12.1 

-0.29 

-0.3 

22.4 

1.0 

03B 
ff7 

9.1 

0.1 
_03 
0.4 

10.9 
4.0 

14.9 

0.18 

15.5 

22.2 

-02 

-0.2 

21.4 

1.0 

0.3B 
39.0 

10.4 

0.3 
0.3 
0.6 

10.7 
4.1 

14.8 

0.1B 

15.6 

13.4 

-019 

-0.3 

13.7 

3.3 

0.38 
39.0 

10.4 

0.1 
03 
04 

10.9 
40 

14.9 

0.18 

15.5 

23.5 

-0.2 

-0.1 

23.7 

3.3 

1.3 
28.6 

02 

01 

65 
1.0 
7.5 

0.59 

82 

10.4 

10.4 

1.3 
18.6 

0.2 

0.2 

65 
1.0 
7.5 

0.59 

8.2 

20.4 

20A 

1.3 
28:G 

0.1 

02 

6.5 
1.0 
TT 

0.59 

8.2 

10.4 

10.4 

Cl H C2H C3H CIL Cll C2L C2L C3L CJL 
Curren! Curren! a.men! Qurenl TWFs Current TWE's C.Urrenl TWE's 

39.2 

0.38 
38.8 

~0.2 

0.3 
o._3 
0.6 

11.5 
4.2 

15.7 

0.18 

16.5 

22.3 

·029 

-0.3 

21.6 

2.2 

40.7 

0.3B 
40.3 

11.8 

0.3 
0.3 
0.6 

11.5 
4.2 

15.7 

0.18 

16.5 

2'.3 & 

-0.29 

·0.3 

24.1 

38 

41.6 

0.38 
41.2 

12.6 

0.3 
0.4 
0.7 

9.6 
16.6 
16.2 

0.18 

271 

14.1 

-0.16 

·0.1 

14.3 

-6 I 

372 

0.38 
36.9 

8.3 

0.3 
0.3 
0.6 

10.4 
4.0 

14.4 

0.1B 

15.2 

21:7 

·O 29 

·0.3 

22.0 

1.6 

37.2 

0.38 
36.9 

8.3 

0.1 
0.2 
0.4 

10.6 
4.0 

14.6 

0.18 

15.1 

KB 

-0.18 

-0.2 

22.0 

1.6 

38.5 

0.38 
38 I 

9.6 

0.3 
0.3 
0.6 

10.4 
4.0 

144 

0 18 

152 

23 

-0 29 

·03 

23.3 

2.9 

38.5 

0.38 
38.1 

9.6 

0.1 
0.2 
0.4 

10.6 
4.0 

14.6 

0.18 

15.1 

23.1 

-0 1B 

-02 

23.2 

2.B 

38.4 

0.38 
38.0 

95 

0.3 
0.4 
0.7 

8.5 
16.5 

15 

0.18 

25.9 

12.2 

-0.16 

-0.2 

12.3 

·8.1 

NP\/@ 6% "'" BO years: Unils S millioo (1989190): 15 June 1992 

38.4 

0.38 
38.0 

9.5 

0.2 
02 
0.4 

8.6 
12.5 
21.1 

0.18 

21.7 

16.4 

002 

0_0_ 

16.3 

-4.1 



HARVEY COST BENEFIT 
ECONOMlCANAlYSIS 

(Al units $mllioo unless specified) SCENARIO Al H A2H A:IH All All A2l A2l A3L A:IL sm B2H 03H BtL Bil B2L 02l 03L 03L 
WaierCharging Poiicy Qmenl CUnent Current Current 1WE's Qmenl TWE's O.meni 1WE's Current Current Cuuenl Current TWE's Current TWE's Curren! 'Nt'E's 

NET AGRICULTURAL RETURNS 
Exttton farm stock wa\er costs due 
lo reduction in irriga1icn service 

NET AGRICULTURAL SENEflT 

NET AG. BENEFIT RELATIVE TO CLOSE DOWN 

WATER COSTS 
Het<lww 
Opening cosls 
Capillllcosts 

O~lnbulion 
Operati'111 oos!s 
Capi!lll co,ls 
Total distribulioo coots. 

Close down cosls 

TOTAL WATER COSTS 

AG. BENfflTS LESS WATER COSTS 

OPPOl!TUIIITY COST llnciudes S5.l3m 'l)ilNfliy cost) 
Coo1ribu1ioo of mclrocoosumers toheadwoOO 
Cool to metm coosumers 
TOTAL OPPORTUNITY COST 

NET BENEFIT TO THE STATE 

NET BENEFIT RELATIVE TO CLOSE OOW!I 

45.3 

45.l 

15.4 

0.3 
4.9 
52 

18.7 
7.5 

26.1 

31.3 

140 

·S.3 
26.5 
212 

·7.1 

·27 

46.7 

46.7 

0.3 
4.9 
5,2 

18.7 
7.5 

26.1 

31.3 

15.4 

.53 
20.l 
14,B 

0.6 

·19.2 

46.9 

17.0 

0.3 
0 
5.2 

13.9 
352 
49.0 

54.2 

·5.l 
l ◄ .s 
9.5 

·16.7 

42.7 

42.7 

12.8 

4.9 
49 

16.7 
7,1 

23.7 

28.6 

14J 

•5.3 
26.5 
21.2 

•71 

·1!6.9 

42.7 

42.7 

12.8 

0.2 
2.6 
2.8 

16.9 
6.1 

23.5 

26.3 

16.4 

·29 
6.4 
3.5 

12.9 

•7.0 

44.0 

Mo 

14.1 

0.3 
4.9 
5.2 

16.7 
7,1 

23.7 

28.9 

15.1 

·5 3 
20.1 
14.8 

0.4 

·19.5 

44,0 

44.0 

14.1 

0.2 
2.6 
2.8 

16.9 
6.7 

23.5 

17.7 

·2.9 
5.2 
2.3 

15.4 

-45 

432 

0.3 
4.9 
5.2 

12.2 
352 
47.3 

52.5 

·93 

·5.3 
14.8 
9.5 

·18.1 

·36.6 

43.2 

43.2 

13.3 

02 
2.1 
2.3 

12.3 
23.l 
35.4 

37.7 

5.S 

·2.3 
1.0 

.1.3 

6.9 

45.t 

0.21 
44.9 

15.0 

4.4 

173 
7.0 

24.3 

29.0 

15.9 

·4.5 
17.1 
12.6 

3.3 

·166 

46.7 

0.21 
46.5 

16.6 

0.3 
4.1 
4.4 

173 
7.0 

243 

0.31 

29.0 

17.5 

·4.5 
14.4 
9.9 

7.6 

·12.3 

47.4 

0.21 
47.2 

17.3 

0.3 
4.1 
4.4 

14.7 
23.3 
36.0 

0.31 

4.5 

-4 5 
I0.6 
6.1 

·l.6 

·21.5 

42.7 

0,21 
42,5 

12.6 

0.3 
4.1 
4.4 

15.6 
6.7 

22.5 

0.31 

27.2 

15.3 

.45 
171 
12.6 

2.7 

· 11.2 

42.7 

0.21 
42.5 

126 

0 1 
26 
2.8 

16 
6.5 

224 

0.31 

25.5 

17.0 

·2.9 
64 
3.5 

13.5 

44.0 

0.21 
43.8 

13.9 

Ol 
4.1 
44 

15 B 
67 

22.5 

0.31 

27.2 

16.6 

·4.5 
14.4 
9.9 

6.7 

·13.1 

44.0 

0.21 
43.B 

139 

0.1 
2.6 
2.6 

16 
6.S 

0.31 

25.5 

18.3 

·2.9 
5.2 
2.3 

16.0 

·3.9 

43.3 

021 
43.1 

13.2 

0.3 
4.1 
4.4 

131 
23.3 
36.4 

0.31 

411 

19 

-4.5 
10.6 

6.1 

·4.1 

·24.0 

0.21 
43.1 

13.2 

02 
2.1 
2.3 

13.2 
16.4 
29.6 

0.31 

32.2 

JOB 

·2.3 
1.0 

·l.3 

12.2 

·1.7 

SCENARIO 01 H 02H 03H OIL 01l ll2L 02L D3l D3L El H 1:2H Ell Ell E2l E2L H Ow, do.m 
W.terGhuging Poticy OJmmt Curren1 Corren! Current TWE's Qmenl TWE'-s Q.ment TWE's Qment Current OJmmt lWE's CUueot TWE's TWE's Current Current 

AGl!ICIJLIDRAL IIEHEFITII 
NET AGRICULTURAL RETURNS 43.7 4S.:I 460 42.7 42.7 44.0 44.0 43.3 433 40.5 41.7 40.9 40.9 422 42.2 48.4 464 31.1 

Extra on !'arm stock waler costs due 
101e<rucUonmirligalonservice 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.79 0.79 0.79 0.79 079 0.79 0.6 0.9 1.18 

NET !IGRICULTURAt BENEFIT 43.3 44.9 45.6 42.3 423 43.6 43.6 42.9 42.9 39.7 40.9 40.1 40.l 41.4 41.4 47.8 45.5 29.9 

NET AG. BENEFIT RELATIVE TO CLOSE OOWII 

WATER COSTS 
H,adWOfl<s 
Operalng ,mu; 
Capi!Blcosts 
Total headwotl<s 

!llslnbution 
Operating eo>!s 
Cap1lolrosls 
To!>i dis!nbulion costs 

Close down cos ts 

TOTAL WATER COSTS 

AG. BENEFITS LESS WATER COSTS 

OPPOl!TUIIITY COST ( lndudes $5.33m spiltway cost) 
Cmlribu1ioo of me1rocoosumers lohead\l'iOOI.S 
Coot 10 metro consumers 
TOTAL OPPORTUNITY COST 

NET BENEFIT TO THE STATE 

NET BENEFIT RELATIVE TO CLOSE DOWN 

13.4 

0.3 
3.4 
3.7 

14.7 
75 

22.2 

0.37 

26.l 

17.0 

·3.7 
!IA 
7.7 

9.4 

1 -10.5 

15.0 

0.3 
3.4 
3.7 

147 
7.5 

22.2 

0.37 

26.3 

166 

·3.7 
9.6 
5,9 

12.B 

·7.1 

15.7 

0.3 
3.4 
3.7 

11.9 
16.0 
27.9 

0.37 

32 

13,6 

·3.7 
7.0 
3.3 

10.4 

·9.5 

12.4 

0.3 
3.4 
3.7 

13.8 
7.4 

21.2 

0.37 

26.3 

17.0 

.37 
11.4 
7.7 

·10.6 

12.4 

0.1 
2.6 
2.8 

14.0 
7.3 

212 

0.37 

24.4 

17.9 

·29 
6.4 
3.5 

13.7 

0.3 
3.4 

13.6 
7.4 

21.2 

0.37 

25.3 

18.4 

-3.7 
96 
5.9 

12.5 

13.7 

0.1 
2.6 

14.0 
7.3 

21.2 

0.37 

19.3 

•2.9 
5.2 
23 

170 

·29 

13.0 

0.3 
3.4 
3.7 

iO.& 
16.4 
27.2 

0.37 

313 

11.6 

·3.7 
).0 
3.3 

8.3 

·11.6 

13.0 

02 
2 t 
2.3 

11.0 
130 
23.9 

0.37 

26.6 

16.3 

·1.3 
1.0 

176 

9.a 

0.2 
2.0 
2.2 

13.0 
5.4 

16.4 

049 

21.1 

16.6 

·2.2 
2.7 
o.s 

18.1 

·1.S 

11.0 

0.2 
2.0 
22 

13,0 
54 

0.49 

211 

198 

·2.2 
2.0 

·0.2 

20.1 

0.2 

10.2 

0.2 
2.0 
22 

12A 
53 

17.7 

049 

20.4 

198 

·2 2 
2 7 
0.5 

193 

·0.6 

10.2 

0.1 
2.0 
22 

12 5 
5.4 

178 

0.49 

20.5 

19.7 

·21 
2.6 
0.4 

193 

·0.6 

11.5 

02 
2.0 
22 

11.4 
5.3 

177 

0.49 

20.4 

21 

·2.2 
20 
,0.2 

21.3 

1.4 

11,5 

01 
20 
21 

12.5 
5.4 

17.8 

049 

20.5 

209 

·03 

21.3 

1.4 

17.9 

0.1 
26 
27 

10.0 
4.2 
IU 

0.43 

30.5 

·2.9 
17 
0.6 

197 

9.8 

156 

0.2 
1.6 
1.8 

9.6 
0.6 

10.2 

0.53 

12.5 

33 

·1.6 
07 

·l.1 

141 

0.2 

0.2 

6.9 
0.4 
9.3 

0.61 

100 

19.9 

199 

Cl H C2H CJH Cll C1L C2L C2L CJL C3l 
Current Cum,JJtl O.menf Cmrenl TWE's Cutrenl ~·s Q.mcnl TWE's 

0.31 
44.1 

14.2 

0.3 
3.7 

16 
6.6 

22.6 

O.:M 

26.9 

17.2 

·4.1 

" 99 

7.l 

·12.6 

461 

031 
45.7 

15.8 

0.3 
3.7 

16 
6.6 

226 

O.:M 

26.9 

16.8 

-4.1 
11.7 
7.6 

112 

·B.7 

46.7 

0.31 
46,4 

16.5 

0.3 
3.7 

12.6 
19.5 
32.1 

0.34 

10 

·4.1 
8.7 
4.6 

5.4 

·14.5 

42.7 

0.31 
42.4 

12.5 

0.3 
3.7 

14.7 
64 

21.1 

0.34 

25.4 

!69 

·4.1 
14 

99 

7 1 

·12.8 

42.7 

0.31 
424 

12.5 

0.1 
2.6 

14.9 
6.2 
21 

24.1 

IS 2 

·2.9 
GA 
3.5 

147 

0.31 

13.6 

0.3 
3.7 

14.7 
6.4 

21.1 

0.34 

25.4 

18.3 

·4.1 
11.7 
7.6 

10.7 

44 

0.31 
43,7 

13.8 

0.1 
2.6 
2.8 

149 
6.2 
21 

0,34 

24.1 

19.6 

·2.9 
5.2 
2.3 

17.3 

·2.6 

031 
43 

13.1 

0.3 
3.7 

113 
19.5 
30.8 

03S 

35.2 

7.8 

·4.1 
87 
4.6 

3.2 

NP\/@ 6'/4 CNer BO ye,n,: Units S minion (19Rl!/90): 15 June 1992 

43.3 

0.31 
43 

131 

0.2 
2.1 
2.3 

11.4 
14.3 
25 7 

0.35 

28.4 

14.6 

15.9 



WAROONA COST BENEFIT 
ECONOMIC ANALYSIS 

(All unils $miltioo unless specir«I) SCENARIO I A1 H A2H A3H A1l A1l A2L A2l A3l A3l BIH 82H 83H B1l 81l 82l 82l 83l 83l 
Waler Charging Po~cy Qment Current Current current TWE's O.menl TWE's O.menl TWE's current Current O.menl Current TWE's Curren! TWE's Current TWE's 

NET AGRICULTURAL RETURNS 
Extra on !arm stock waler cosls due 
to reduction in irrigahon service 

NET AGRICULTURAL BENEFIT 

NET AG. BENEFIT RELATIVE TO CLOSE DOWN 

WATER COS11l 
Headwor1ls 
Operating costs 
Capilal cosls 

Oistribulion 
Operating costs 
Capilal cos ls 
Tola! distnbutioo cosls 

Close d(M'n cosls 

TOTAL WATER COSTS 

AG. BENEFITS LESS WATER COSTS 

OPPORTUNITY COST (lndudes $5.93m spillway cosl) 
Cootributioo ol metro coosumers lo headworks 
Cost lo metro coosumc rs 
TOTAL OPPORTUNITY COST 

NET BENEFIT TO THE STATE 

NET BENEFIT RELATIVE TO CLOSE DOWN 

18.0 

180 

9.0 

03 
5.2 
5.6 

3.8 
3.2 
6.9 

12.5 

5~ 

-5.9 
18 7 
12.8 

-7.3 

(Jj7 

18.2 

18:2 

9.2 

0.3 
5.2 
5.6 

3.8 
3.2 
6.9 

12.5 

5.7 

-5.9 
15.0 
9.1 

-3.4 

-9.8 

18.2 

18.2 

9.2 

0.3 
5.2 
5.6 

5.9 
12.2 

18 

23.6 

-5.4 

-5.9 
_12.4 

6.5 

-11.9 

-18.3 

17.6 

ITT 

8.6 

0.3 
5.2 
5.6 

32 
3.1 
6.2 

11.B 

5.8 

-5.9 
18.7 
12.8 

-7.0 

-13.4 

17.6 

17.6 

8.6 

0.1 
3.7 
3.8 

3.4 
2.8 
6.2 

9.9 

7.7 

-4.2 
6.8 
2.6 

5.1 

-1.4 

17.9 

ITT 

8.8 

0.3 
5.2 
5.6 

3.2 
3.1 
6.2 

11.8 

6.1 

-5.9 
15.0 
9.1 

-3.0 

·9.5 

17.9 

17]) 

8.8 

0.1 
3.7 
3.8 

3.4 
2.8 
6.2 

9.9 

8.0 

-4.2 
6.1 
1.9 

6.0 

-0.4 

17.4 

17.4 

8.4 

0.3 
5.2 
5.6 

3.8 
12.2 
15.9 

21.5 

-4.1 

-5.9 
12.4 
6.5 

-10.6 

-17 

17.4 

17.4 

8.4 

0.2 
2.4 
2.6 

3.9 
8.2 

12.1 

14.7 

27 

-2.7 
2.7 

2.7 

-3.7 

17.9 

0.03 
11Ji 

8.8 

0.3 
4.7 
5.0 

3.6 
3.0 
6.5 

0.02 

11.5 

6.3 

-5.3 
13 2 
7.9 

-1.5 

-8.0 

18.2 

0.03 
18.1 

9.1 

0.3 
4.7 
5.0 

3.6 
3.0 
6.5 

0.02 

11.5 

6.6 

-5.3 
10.9 
5.6 

1.0 

-5.4 

18.4 

O.D3 
18.3 

9.3 

0.3 
4.7 
5.0 

4.4 
9.6 

13.9 

0.02 

18.9 

-06 

-5.3 
9.9 
4.6 

·5.2 

-11.6 

17.6 

0.03 
17.6 

8.6 

0.3 
4.7 
5.0 

3.1 
3.0 
6.0 

0.02 

11.0 

6.5 

-5.3 
13.2 
7.9 

-13 

-7.8 

17.6 

0.03 
17.6 

8.6 

0.1 
3.7 
3.7 

3.3 
2.8 
6.1 

0.02 

9.8 

77 

-4.2 
6.8 
2.6 

5.1 

-1.3 

17.9 

0.03 
17.B 

8.8 

0.3 
4.7 
5.0 

3.1 
3.0 
6.0 

0.02 

11.0 

6.8 

-5.3 
112 
5.9 

0.9 

.5.5 

17.9 

0.03 
17.B 

8.8 

0.1 
3.7 
3.7 

3.3 
2.8 
6.1 

002 

98 

80 

.4 2 
61 
1.9 

6 l 

·0.4 

17.4 

0.03 
17.4 

8.3 

0.3 
4.7 
5.0 

3.2 
9.6 

12.7 

0 02 

17.7 

·04 

-5.3 
99 
4.6 

-5.0 

-11.4 

17.4 

0.03 
17.4 

8.3 

0.2 
2.4 
2.5 

3.3 
6.7 

10.0 

0.02 

12.5 

4.8 

-2.7 
2 7 
0.1 

4.8 

-1.7 

SCENARIO I 01 H D2H 03H Oil Dll 02l CY.IL 03l D3l El H E2H Ell Ell E2l E2l H P Oosedolm 
Water Charging Policy Current Current Curren! OJrnrnt TWE's OJrrenl TWE's current TWE's Current Current Q.menl TWE's Qmenl TWE's TWE's current Current 

AGRICULTURAL BENEFl11l 
NETAGRICULTURALRETURNS I 16.4 16.6 16.9 16.6 16.6 16.9 16.9 17.1 17.1 16.4 106 16.6 16.6 16.9 169 24.3 92 9.2 

Extra on farm stock waler cosls due 
to reduction in irrigation service 

NET AGRICULTURAL BENEFIT 

NET AG. BENEFIT RELATIVE TO CLOSE DOWN 

WATER COS11l 
Headworks 
Operating costs 
Capital cosls 
Total headworks 

Distribution 
Operating costs 
Capital costs 
TolaJ distribution costs 

Close down costs 

TOTAL WATER COSTS 

AG. BENEFITS LESS WATER COSTS 

OPPORTUNITY COST (lndudes $5.93m spillway cosl) 
Contribution ol metro coosumers lo headworks 
Cost to melrocoosumers 
TOTAL OPPORTUNITY COST 

NET BENEFIT TO THE STATE 

NET BENEFIT RELATIVE TO CLOSE DOWN 

0.16 
16.2 

7.2 

0.2 
1.8 
2.0 

2.7 
2.2 
4.9 

0.12 

7.0 

9.2 

-2.1 
3.2 
1.1 

Bl 

1.7 

0.16 
KS 

7.5 

0.2 
1.8 
2.0 

2.7 
2.2 
4.9 

0.12 

7.0 

9.5 

-2.1 
2.7 
0.6 

8.9 

2.5 

0.16 
16.8 

7.8 

0.2 
1.8 
2.0 

2.6 
3.3 
5.9 

0.12 

8.0 

8.8 

-2.1 
2.1 
00 

n 
2.3 

0.16 
KS 

7.4 

0.2 
1.8 
2.0 

2.4 
2.2 
4.6 

0.12 

6.7 

9.7 

-2.1 
3.2 
1.1 

e:r 

2.2 

0.16 
16.5 

7.4 

0.1 
1.8 
1.9 

2.5 
2.2 
4.7 

0.12 

6.7 

9.7 

-2.1 
2.6 
0.6 

9.2 

2.7 

0.16 
16.7 

7.7 

0.2 
1.8 
2.0 

2.4 
2.2 
4.6 

0.12 

6.7 

10 

-2.1 
2.7 
0.6 

9.4 

3.0 

0.16 
16.7 

7.7 

0.1 
1.8 
1.9 

2.4 
2.2 
4.6 

0.12 

6.6 

10.1 

-2.1 
2.3 
0.3 

9.8 

3.4 

0.16 
17.0 

8.0 

0.2 
1.8 
2.0 

2.4 
3.2 
5.6 

0.12 

7.7 

9.3 

-2.1 
2.1 
0.0 

9.2 

2.8 

0.16 
17.0 

8.0 

0.1 
1.9 
2.0 

2.5 
3.2 
5.6 

0.12 

7.7 

9.3 

-2.1 
1.9 

-0.2 

9.4 

3.0 

0.16 
fS:2 

7.2 

0.2 
1.8 
2.0 

2.7 
2.2 
4.9 

0.12 

7.0 

9.2 

-2.1 
2.7 
0.6 

8.6 

2.2 

0.16 
16.5 

7.5 

0.2 
1.8 
2.0 

2.7 
2.2 
4.9 

0.12 

7.0 

9.5 

·2.1 
2.3 
0.2 

93 

2.9 

016 
16.5 

7.5 

0.2 
1.8 
2.0 

2.4 
2.2 
4.6 

0.12 

6.7 

9.8 

-2.1 
2.7 
0.6 

9.2 

2.8 

0.16 
16.5 

7.5 

0.1 
1.8 
1.9 

2.5 
2.2 
4.7 

0.12 

6.7 

9.8 

-2.1 
2.5 
0.5 

9.3 

2.9 

0.16 
16.8 

7.7 

0.2 
u 
2.0 

2.4 
2.2 
4.6 

0.12 

6.7 

10 

·2.1 
2.3 
0.2 

9.9 

3.4 

0.16 
16.8 

7.7 

0.1 
1.8 
1.9 

2.4 
22 
4.6 

0.12 

6.6 

ID.I 

-2.1 
2.2 
0.2 

10.0 

3.5 

016 
24.1 

15.1 

0.1 
4.1 
42 

25 
3.7 
6.2 

0.12 

10.5 

13.G 

·4 6 
7.4 
2.8 

10.B 

4.4 

021 
9.0 

02 

0.2 

18 
0.5 
2.3 

0.17 

26 

64 

64 

0.21 
lfO 

0.2 

0.2 

1.8 
0.5 
2.3 

0.17 

2.6 

6.4 

6.4 

C1 H C2H C3H C1l Cl L C2l C2l C3l C3l 
Current Current current Current TWE's Current TWE's current TWE's 

17.7 

0.06 
17.6 

8.6 

0.3 
4.0 
4.3 

3.4 
2.8 
6.2 

0.04 

10.5 

n 

·4.5 
ID.I 
!i.6 

1.5 

-5.0 

179 

0.06 
17.9 

89 

0.3 
4.0 
4.3 

3.4 
2.8 
6.2 

0.04 

10 5 

73 

-4.5 
86 
4.1 

3.3 

-32 

18.2 

0.06 
18.1 

9.1 

0.3 
4.0 
4.3 

3.5 
8.2 

11.7 

0.04 

16.0 

2.1 

·4.6 
7.7 
3.1 

-11 

-7.5 

17.6 

0.06 
17.5 

8.5 

0.3 
4.0 
4.3 

3.0 
28 
5.8 

0.04 

10.1 

7.4 

·4.5 
10.1 
5.6 

1.8 

-4.6 

17.6 

0.06 
17.5 

8.5 

0.1 
3.7 
3.7 

3.2 
2.8 
6.0 

0.04 

9.7 

7.8 

.4 2 
§_ 8 
2.6 

5.2 

-1.3 

17.9 

0.06 
17.8 

8.8 

0.3 
4.0 
4.3 

3.0 
28 
5.8 

0.04 

IC.I 

7.7 

·45 
8.6 
4.1 

3.6 

-2.9 

17 9 

006 
17.8 

8.8 

0.1 
3.7 
3.7 

3.2 
2.8 
6.0 

0.04 

9.7 

8.1 

·4 2 
6 l 
1.9 

6.1 

·0.3 

17.4 

0.06 
17.3 

8.3 

0.3 
4.0 
4.3 

2.9 
8.2 

11.1 

0.04 

15.4 

1.9 

-4.6 
77 
3.1 

-1.3 

-7.7 

Nf.\l@ 6% a-.i-er BO years: Units$ million (1989190): 15 June 1992 

17.4 

0.06 
17.3 

8.3 

0.2 
2.4 
2.5 

3.0 
6.1 
9.1 

0.04 

11.6 

5.7 

-2.7 
'<7 
0 1 

5.6 

-0.8 



TOT AL COST BENEFIT 
FINANCIAi. ANALYSIS 

(Al unils Smilioo un�ss specified) SCENARIO Al H A2H A3H All AIL A2L A2L A3L A:ll 81H 82H 83H Bll Bll 82L B2L 83L 83L Cl H C2H C3H Cll CIL C2L C2L C3L C:JL 
Waler Charging Polley current Curren! Current Qmenl TWE's Current TWE's Current TWE's Current Current Current Curren! TWE's Current TWE's Curren\ TWE's Current Current Omen! Q.Jrrent TWE's Curren! TWE's Current TWE's 

EXPECTED REVENUE (at 1989/90 prices) I 36.6 36.6 36.3 30.0 24.1 30.0 24.1 28.1 21 3 35.3 35.3 35.3 29.2 24.1 29.2 24.1 27.0 21 2 32.7 327 32.6 28.2 24.1 282  24.1 26.2 21.2 

REQUIRED REVENUE TO MEET WATER COSTS I 61.1 61.t 1178 56.1 52.t 56.1 52.1 112.4 81.6 56 8 56.8 93.7 52.7 50.1 52.7 50.1 89 5 68.9 52.0 52.0 77.5 4 8 9  47.3 48.9 47 3 74.4 60.2 

(Operaling cosls + Olstributioo capilld costs t 85% ol head works capital cosls) 
"(Allowance !or capital costs based oo "renewals" accoonling principle wilh existing capital values written ott)" 

NET DEFICIT (NP\/) I 24.6 24.6 81 5 26.1 28.1 26.1 28.1 84.3 60.3 21.5 21.5 58.5 23.5 26.0 23.5 26.0 62 5 47.7 19.3 19.3 44.9 20.7 23.3 20.7 23.3 48.2 39.0 

NET DEFICIT (ANNUAL EQUIVALENT) $'000 I 14aa 1488 4938 1579 1700 1579 1700 5107 3651 1304 1304 3540 1421 1577 1421 1577 3783 2891 1171 1171 2718 1251 1409 1251 1409 2918 2365 

WATER COSTS 

REQUIRED WATER CHARGE TO MEET ACTUAL COSTS BY YEAR 11 
(Assuming 100% vaumelric ctuuge) 

Headworks ($ per megalilre) 11.8 7.1 11.8 7.1 15.6 7.1 10.3 7.1 103  7.1 13.3 6.8 9.1 7.1 9.1 7.1 11.7 6.7 
Oistributioo ($ per megalilre) 52.5 52.6 55.5 55.6 163.7 123.1 49.4 49.8 52.4 52.7 123.4 98.9 46 0 46.5 48.8 49.2 100.2 83.7 
TOTAL ($permegalitre) I 64.3 59.7 67.3 62.7 179 3 130.1 59.7 56.9 62 6 59 7 136.7 105.7 552  53.6 57.9 56.3 111 9 90.4 

INCREASE OVER 1989/90 PRICE I 1 0 1 0 1.0 2 1  2.1 4.8 1.0 1.0 1.0 2.0 2.0 3.9 1.Q 1.0 I 0 1.9 1.9 3.3 
(Curren! mix of rates & volume charges) 

INCREASE OVER 1989/90 PRICE I 2 6  2.5 28 2 6  7 4 5.4 2 5  2.4 2 6  2.4 5 6  4.4 1, '' 24 1' j§ 
(V<iume charge ooM 

NP\! of FLOWS• vaume so!d • megalitres 

SCENARIO DI H D2H 03H Dll OIL 02L 02L D3L D3L El H E2H Ell Ell E2L E2L H p aose dC1Nn 

water Charging Policy Omen! Current Curren! Qment TWE's Qmcnl TWE's Qment TWE's c. ... rrenl Current Qmenl TWE's Qmenl TWE's TWE's Omen\ Current 

EXPECTED REVENUE (at 1989/90 prices) I 3o.5 30.5 30.5 27.7 24.1 27.7 24.1 25.4 211 27 3 27.3 25.8 22.9 25.8 22.9 21.9 19.0 16.9 

REQUIRED REVENUE TO MEET WATER COSTS I 30 5 30 5 30.5 27.7 24.1 27.7 24.1 25.4 211 27.3 27.3 25.8 22.9 25 8 22.9 21.9 19.0 16.9 

(Operating a,;ls + Oistributioo capilal costs +85% of head w orl<s capilal cosls) 
"(Allowance for capital costs based m "renew1fs" acca.mting principle wifl existing capital values written off)" 

NET DEFICIT (NP\/) ( 1849 1849 1650 1680 1459 1680 1459 1539 1278 1654 1654 1565 1387 1565 1387 1326 1153 1022 

NET DEFICIT (ANNUAL EQUIVALENT) s·ooo 

WATER COSTS 

REOUIREDWATER CHARGE TO MEET ACTUAL COSTS BY YEAR 11 
(Assuming 100% vcfometric charge) 

Headworks ($ per megalrtre) 6.4 5.2 6.4 5 2  8.1 6.0 5.2 4.8 5.2 4.8 8.4 3.1 
OistnbuUa, (Sper megal1tre) 45.0 45.2 47.7 47.8 85.1 74.4 43.8 46.2 46.1 46.2 32 0 27.9 
TOTAL ($ per megalrlre) I 51.4 50.4 54.1 52.9 93.2 80.3 48.9 51 0 51.3 510 40.4 31.0 

INCREASE OVER 1989/90 PRICE I 1.0 1.0 1.0 1.8 1.8 2.9 1.0 1.0 1.8 1.8 1 2  1 0 
(Current mix ol 11tes & volume d'lar�s) 

INCREASE OVER 1989/90 PRICE I 2.1 2.1 2.2 2.2 3.8 3 3  2.0 2.0 2 I 2.1 1.7 1.3 
(V<iume char9e ooM 

NF\I ol FLOWS• Volume sold• megalitres NPV@ 6% over SO years: Units SmHHoo (1989/90): 15 June 1992 



COLLIE COST BENEFIT 
FINANCIAi. ANALYSIS 

(All unns lmillioo unless specified) SCENARIO Al H A2H A3H A1L All A2l A2l A3L A3l BIH B2H B3H B1l Bil B2l B2l B3l B3L Cl H C2H C3H Cll Cll C2l C2l C3l C3l 
Water Charging Policy Qment Curren! Current Qmenl TWE's Qmenl TWE's Qment TWE's Qmenl Current Qmenl Current TWE's Current TWE's current TWE's Current Current current Current TWE's Curren! TWE's current TWE's 

EXPECTED REVENUE (al 1989/90 prices) 15.2 15.2 15.2 12.1 9,4 12.1 9.4 11.5 8.6 14,9 14.9 14.9 11.9 9.4 11.9 9.4 11.2 8.6 13.5 13.5 13.5 11.3 9.4 11.3 9.4 10.7 8.6 

REQUIRED REVENUE TO MEET WATER COSTS 19.2 19.2 41.B 17.1 16.9 17.1 16.9 40.1 30.0 18.1 18.1 34 16.3 16 2 16.3 16.2 32.4 25.2 16.3 16.3 26.B 15.0 14.9 15.0 14.9 25.6 21.5 

(Operating casts+ Dis!ributioo capital costs+ 85% of head wor1'.s capital cosls) 
"(Allowance for capital costs based oo "renewals" accoonlino principle wilh existing ~ital values written off)" 

NET DEFICIT (NPV) 4.0 4.0 26.6 5.0 7.5 5.0 7.5 2B.6 21.4 3.2 3.2 19.0 4.4 6.7 4.4 6.7 21.2 16.6 2.8 2.B 13.3 3.7 5.5 3.7 5.5 14.9 12.9 

NET DEFICIT (ANNUAL EQUIVALENT) $'000 241 241 1614 302 454 302 454 1732 129'3 192 192 1151 267 408 267 408 1286 1008 168 168 807 224 331 224 331 904 778 

WATER COSTS 

REQUIRED WATER CHARGE TO MEET ACTUAL COSTS BY YEAR 11 
(Assuming 1000/4 volumetric charge) 

Headworks ($pcrmegalitrc) 1.9 1.0 1,9 1.0 3.0 1.4 1.8 0.9 1 B 0.9 26 1.3 1.5 0.9 1.5 0.9 2.2 1.3 
Dislributioo ($permegalilre) 42.0 44.7 44.1 44.7 145.6 109.6 39.6 40.1 41.6 42.0 111.B 88.4 36.4 36.8 38.2 38.6 860 72 
TOTAL (Spermegalilre) 43.9 45.7 46.0 45.7 14B.5 111.0 41.4 41 0 43.4 42.9 1145 89.6 37.9 37.B 39.6 39,6 882 73.7 

INCREASE OVER 1989/90 PRICE 1.0 1.0 1.0 1.5 1.5 4.1 1.0 1.0 1 0 14 1.4 3.3 1.0 1,0 I 0 1.4 1.4 2.7 
(Curren\ mix or rates&. volume dlarges) 

INCREASE OVER 1989/90 PRICE 1.8 1.8 1 9 1.9 61 46 1 7 1 7 18 1 B 47 3 7 1 6 16 30 
(Vciume dlarge mly) 

NPv of FLOWS· Vdume sold - megalilres j 637.0 637.0 600.6 434.0 414.0 434,0 414.0 374,9 375.0 637.9 637.9 601.4 434.0 414.0 434.0 414 0 375.5 376.0 5B0.3 5B0.3 548.8 434.0 414.0 434.0 414.0 375.5 376.0 

SCENARIO DI H D2H 03H Oil Dll D2l D2l 03l 03l El H E2H Ell Ell E2l E2l Oosc down 
Water Charging Policy Curren! Current Current Current TWE's OJrrenl TWE's O.menl TWE's Current Current Current TWE's Current TWE's TVIE's Current Current 

EXPECTED REVENUE (al 1989/90 prices) 13.5 13.5 13.5 12.1 10.4 12.1 10,4 10.7 8.6 13.5 13.5 12.1 10.4 12.1 10.4 6.9 6.9 6,9 

REQUIRED REVENUE TO MEET WATER COSTS 16.3 16.3 26.B 15.3 15.3 15.3 15.3 25.6 21.5 16.3 16.3 15.3 15.3 15.3 15.3 7.6 7.6 7.6 

(Operating costs + Oislribulioo capital costs +8.5% of head works capital costs) 
"(Allowance ror capital cos5 based oo "renewals" accoonting principle wilh existing capital values written off)" 

NET DEFICIT (NPV) 2.8 2.6 13.3 32 4.9 3,2 4.9 14.9 12.9 2.B 28 3.2 4.9 3.2 4 9 0.7 0.7 0.7 

NET DEFICIT (ANNUAL EQUIVALENT) S'OOO 169 169 807 193 294 193 294 904 778 169 169 193 294 193 294 44 44 44 

WATER COSTS 

REQUIRED WATER CHARGE TO MEET ACTUAL COSTS BY YEAR 11 
(Assuming 10()<'/4 volumetric charge) 

Heactworks (Spermegal1lrc) 1.4 0.8 1.4 0,8 2.2 1.3 1.4 08 1.4 0.8 
DislributJoo (Spcrmcgalitrc) 33,6 33,8 35.4 35.5 86.0 72.5 33.6 33.B 354 35.5 
TOTAL (Spermegalilre) 34.9 34.6 36.7 36.4 88.2 73.7 34.9 346 36.7 36.4 

INCREASE OVER I 989/90 PRICE 1.0 1.0 1.0 1.3 1.3 2.7 1.0 1.0 1.3 1.3 1.0 1.0 1.0 
(Current mix or rates & volume dlargcs) 

INCREASE OVER 1989/90 PRICE 1.4 1.4 1.5 1.5 3.6 3.0 1.4 1.4 1.5 1.5 
(Vaume charge ooM 

NFV of FLOWS· Volume sold • mcgalilrcs j 5ao.2 580.2 548.B 483.5 460,0 483.5 460.0 375.5 376.0 5B0.2 5802 483.5 460.0 483.5 460.0 270.1 270,1 270.1 NPV @6% over SO years: Unils Smirnon (198911JO): 15 June 1992 



HARVEY COST BENEFIT 
FINANCIAL ANALYSIS 

(All units Smirnoo unless specified) SCENARIO Al H A2H A3H AIL All A2L A2L All All 81H 82H 83H 
Waler Charging Policy Current Current Current current lWE's Qmenl TWE's Omen! lWE's current Current a.men! 

EXPECTED REVENUE (al 1989190 pric,s) I 16.8 16.B 16.5 14.0 11.3 14.0 11.3 13.1 10 0 fs_o 16.0 16.0 

REQUIRED REVENUE TO MEET WATER COSTS I 30_4 30.4 53.3 28.1 25.9 28.1 25.9 51.7 37.3 27.9 27.9 41.7 

(�crating costs+ Oislributioo capllal costs+ 85% of head wor1<.s capital costs) 
"(Allowance for capital costs based oo ''renewals" accoonling principle wilh existing capital values written ofQ" 

NET DEFICIT (NPV) I 13.7 13.7 36.8 14.1 14 6 14.1 14.6 38.6 27.3 12.0 12.0 25.7 

NET DEFICIT (ANNUAL EOUIVALENl) $'000 I 828 828 2228 854 883 854 883 2336 1656 724 724 1558 

WATER COS13 

REOUIREO WATER CHARGE TO MEET ACTUAL COSTS BY YEAR 11 
(Assuming 100% vciumelric charge) 

Headworks (Sper megalilre} 12.3 6.7 12.6 6.7 15.3 6.8 
Oislributim ($perm�alitre) 60.0 59.9 63.4 63.4 166.6 1243 
TOTAL ($permcgalitre) 72.3 66 7 76 0 70_1 181-9 131.2 

INCREASE OVER 1989/90 PRICE I 1.0 1-0 1-0 2 3  2 3  4 7  1.0 10 1 0 
(Curren! mix of rates & vdumc charges} 

INCREASE OVER 1989190 PRICE I 3.0 2 8  3 1  2 9  7.5 5 4  
(Volume charge mly) 

NJ:\! of FLOWS · Vciumc sold · mcgalrtres !6706 670.6 616.4 488.3 465.0 488.3 465.0 405.9 406.0 654.2 654.f 61S:4 

SCENARIO 
I 

01 H 02H 03H 01L D1L 02L 02L 03L 03L El H E2H E1L 
Waler Cha1t1ing Poticy Corrent Current Current 0.ment lWE's Q.ment TWE's Corren! lWE's Corren! Current current 

EXPECTED REVENUE (al 1989/90 pria,s) I 14.J 14.3 14.3 13.0 11.3 13.0 11.3 12.0 10.0 11.1 11.1 11.1 

REQUIRED REVENUE TO MEET WATER COSTS I 25_3 25.3 31.0 24.3 23.5 24.3 23.5 30.3 25.8 20 3 20.3 19.6 

(�erating costs + Distribulioo capital costs +65% of head works capdal costs) 
"(Allowance for capital cmts based oo "renewals" accoonting principle will existing aprtaJ vatues written off)" 

NET DEFICIT (NPV) I ITT �!di 16.7 11.3 t2.2 11.3 12 2 18.3 15.8 9.2 9.2 8.5 

NET DEFICIT (ANNUAL EOUIVALENl) $'000 I 666_ 666 _ 1012 684 __ 741 6B4 _ 141_ 1111 _ 956 556 _556 _ 515 

WATERCOS13 

REQUIRED WATER CHARGE TO MEET ACTUAL COSTS SY YEAR 11 
(Assuming 100°.4 vcfornehic charge) 

HeactNOOls (Spermcgalrtre) 8.9 6 6  8.9 6.6 10 3 6.4 6.1 
Distributioo (Sper megalitre) 53.4 53.5 56.5 56.7 87.9 77 2 51.4 
TOTAL (Sper megalitre) I 62.3 60.1 65.4 63.J 98.2 83.6 57.5 

INCREASE OVER 1989/90 PRICE I 1.0 LO 10 2.1 2.1 2.9 1.0 LO 2.0 
(Current rmxot rates & vciume charges) 

INCREASE OVER 1989/90 PRICE I 2.6 2.5 2 7  2 6  4.0 3.4 2.4 
(VClume ctiaroe C111y) 

NP'I ol FLOWS• Volume sold -megalrtrcs I 578.5 578.5 547.4 488.3 465 488.3 465.0 406.9 406 0 429.6 429 6 429.6 

81L B1L B2L B2L B3L 83L 
Current TWE's Current TWE's Current TWE's 

13.5 11.3 13.5 11.3 12.5 10.0 

26 2 24.7 26.2 24.7 40.1 31.5 

12.7 13.4 12.7 13.4 - -276 - 215 

768 813 768 813 1669 1304 

10.6 6.7 10.6 6 7  12 6 6.6 
56 2 56.2 59.5 59.5 122.9 100.0 
66.8 62.9 70.1 66 I 135 6 106.6 

2 2  2.2 3.7 

2.7 2.6 2 9  2 7  5 6  4.4 

-488.2- 465.ll 48f2 465.0 - 405.9 406.0 

Ell E2L E2L H p Qose down 
lWE's Current lWE's TWE's Current Curren! 

10.1 11.1 10_1 tt 3 10 0 7.8 

19 6 19.6 19.6 16.4 11.7 9.3 

9 5  85 9.5 5.1 1.7 15 

_ 578 515 578_ 310 102 _ 92 

5 9  6.1 5.9 6.3 5.1 
51 5 54.0 54.0 34 5 29 2 
57_4 60.1 60 40.8 34.3 

2.0 12 10 

2.4 2.5 2.5 1.7 1.4 

411.0 429_6 411.0 463.0 375_9 2773 

Cl H 
Current 

15.2 

25.9 

10.7 

649 

I 0 

617.9 

I 

C2H C3H CIL CIL 
Current QJmml Qurent lWE's 

15.2 15.2 13.2 11.3 

25.9 35.4 i4 5  23.4 

10.7 20.2 11-3 12.1 

649 1226 683 732 

9.6 6.7 
3 52.5 

618 59.1 

1.0 1.0 2.1 

21 24 

6179 582.7 488.3 465.0 

C2L C2L C3L C3L 
Current TWE's Current lWE's 

13.2 1D 12.3 10.0 

24.5 23.4 34.1 27.7 

11-3 12.1 21-8 17.7 

683 732 1322 1069 

9.6 6.7 11-5 6.5 
55.5 55.6 101.5 114.8 

65.1 62 3 113.0 911 

2 1  3 2  

F H 4 6  38 

�8_3 _ 465.0 _'4_0.li__ __1_06 0 

NPV@ 6% over BO years: uni1s $ milltoo (1989190): 15June 1992 
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WAROONA COST BENEFIT 
FINANCIAL ANALYlMS 

(AH units $millicri unless specilied) SCcNARIO Al H A2H A3H All All A2l A2l AJL A3l B1H B2H B3H B1L B1L B2l B2l B3l B3l Cl H C2H CJH C1L C1L C2l C2l CJL CJL 
Waler Charying Policy OJrrenl Current Current current TWE's Current TWE's Qment TWE's current Curren! current Current TWE's Current TWE's current TWE's Currenl Current Current current TWE's Current TWE's current TWE's 

EXPECTED REVENUE (al 1989/IIO pnccs) I 4.6 4.6 4.6 3.9 3.3 3.9 3.3 3.5 2.7 u 4.4 4.4 3.8 3.3 3.8 3.3 3.3 2.6 4.0 4.0 4.0 3.7 3.3 3.7 3.3 3.2 2.6 

REQUIRED REVENUE TO MEET WATER COSTS I 11.6 11.6 22.7 10.9 9.3 10.9 9.3 20.7 14.3 10.8 10.8 18.1 10.2 9.2 10.2 9.2 17.0 12.2 9.8 9.8 15.3 9.4 90 9.4 9.0 14.6 11.1 

(~crating cosls t Distribulioo capital cosls + 85% ol head won<s capilJI costs) 
''(Allowance for capital costs based oo "renewals" accoonling principle with existing ap1lal values wntten off)" 

NET DEFICIT (NP\/) I 6.9 6.9 18.1 7.0 6.0 7.0 6.0 17.2 11.6 6.4 6.4 13.7 6.4 5.9 6.4 5.9 13.7 9.6 5.B 5.8 11.3 5.7 5.7 5.7 5.7 11.4 B.5 

NET DEFICIT (ANNUAL EQUIVALENT) $'000 I 419 419 1096 422 363 422 363 llll9 701 388 388 631 386 357 386 357 827 578 353 353 684 344 346 344 346 693 _ill 

WATER COSTS 

REQUIRED WATER CHARGE TO MEET ACTUAL COSTS BV VEAR 11 
(Assuming 10D°k volumetric charge) 

Headwoffis (Spcrmegalilre) 44.6 30.2 44.6 302 59.7 27.7 39.6 30 0 396 30.0 52.2 26.4 34.5 30.0 34.5 30 0 45 3 26.1 
Oistributioo (Spcrmcgalilrc) 51.9 52.6 57.3 57.1 212.7 160.8 50.3 51.5 55.2 56.0 164 8 128.3 48.7 50 0 53.2 54 3 141.5 114.2 
TOTAL ($permega!ilre) I 96.5 82.7 101 9 87.3 272.4 18B5 900 Bl 5 94.8 86 0 2170 154.7 83.1 800 87.7 84.3 1868 140.2 

INCREASE OVER 1989/IIO PRICc 1.0 1.0 I 0 3.2 3.2 7.3 I 0 1.0 1.0 3.1 3.1 62 1.0 I 0 I 0 2 9 2.9 5.5 
(Current mix ol rates & volume charges) 

INCREASE OVER 1989/00 PRICc 40 3.4 4 2 3.6 11.2 78 3.7 34 3.9 35 8.9 64 34 3 3 36 35 77 5 
(Vdume charge on~) 

NPw' ol FLOWS• Volume sold• mega1itres I 199.1 _J!l9.1 1B-7.4--1~ 145.0 153.1 145.0 115.7 116.0 187.7 187.7 177.1 153.1 145.0 153.1 145.0 114.4 114.0 170.8 170.8 161.7 153_.1 __ 145.0 153.1 145.0 114.4 114.0 

SCcNARIO 01 H 02H D3H Oil Oil 02l 02l llll 03l El H E2H Ell Ell E2l E2l H p aosedotm 
Waler Charging Policy Qmenl Current Current CUrrenl TWE's Current TWE's Curren! ME's Qment Current current TWE's Current TWE's TWE's OJrrenl Current 

EXPECTED REVENUE (al 1989/IIO pnces) I 2.7 2.7 2.7 2.6 2.4 2.6 2.4 2.7 2.5 2.7 2.7 2.6 2.4 2.6 2.4 3.7 2.2 2.2 

REQUIRED REVENUE TO MEET WATER COSTS I 6.6 6.6 7.6 63 6.2 6.3 6.2 7.3 _ 7.3 _ 6.6 6.6 6.3 6.2 6.3 6.2 9.7 2.4_ 2.4 

(Operating costs t Dislribulioo capital costs +85% ol head works captla! costs) 
~(Allowance !or capltal costs based oo "renewals" accoonting principle wilh e)listing capilal values written om" 

NET DEFICIT (NP\/) I 3.B 3.8 4.8 3.6 3.9 3.6 3.9 4.6 4.8 3.8 3.8 3.6 3.9 3.6 39 60 0.3 0.3 

NET DEFICIT(ANNUAL EQUIVALENT) S'OOO I 233 _233 294 220 ___ 2_33 220 213 279 288 23_3 _2]3 _120 233 220 __ 233_ 360 17 _16 

WATTR COSTS 

REQUIRED WATER CHARGE TO MEET ACTUAL COSTS BV VEAR 11 
(Assuming 100"'A, volumetric charge) 

Hea<M'or1<s (Spermegalitre) 22.8 21.9 22.8 21.9 21.5 21.4 22.8 21.9 22.8 21.9 30.7 
Oislribulioo (Spermega!itre) 55.8 56.7 59.1 59.8 71.9 71.2 55.8 56.7 59.1 59.8 52 3 
TOTAL ($permegalltre) I 78.6 78.6 82.0 81.6 93.4 92.6 78.6 7B.6 82.0 B1.6 83.0 

INCREASE OVER 1989100 PRICc I 1.0 1.0 1.0 3.3 2.8 3.2 1.0 1.0 3.3 2.8 1.0 1.0 
(Current mix ol rates & vdume charges) 

INCREASE OVER 1989/IIO PRICc I 32 2.8 3.4 3.4 3.8 38 3.2 2.B 3.4 3.4 3.4 
(Vdume charge on~) 

NPJ of FLOWS - Volume sold - megalitres 1112.7 112.7 108.6 107.3 103.0 1073 103.0 1~.6 109.0 112.7 112.7 107.3 103.0 107.3 103.0 159.0 89.8 89.8 =:J NP'v@ 6% over BO years: Unils Smimoo (1989190): 15 June 1992 



THE OPTIONS EVALUATED 

The opposite page shows a summary of the 
terms used to describe each option evaluated 
in Phase 2. 

Each option is described by 4 factors. 

- Area to be serviced; 

- On-farm irrigation practices and engi-
neering strategies for water delivery 
and salinity mitigation; 

- Water demand scenario; and 

- Water charging policy. 

e.g. IA2Ll 
~ 

A designates the Area to be 
irrigated (A, B, C, D, E, F, G, 
H,Por CD). 

2 designates the On-farm 
Irrigation Practice and Engi­
neering Scheme Strategy for 
salinity mitigation (Strate­
gies 1, 2 or 3). 

L designates the water demand 
scenario, in this case the low 
demand scenario (High or 
Low). 

TWE designates the applicable 
water charging policy adopt­
ed. In this case the introduc­
tion of TWEs and a volu­
metric charge per megalitre 
of water used (Current or 
TWEs). 

The primary factor for describing each of the 
45 options is the area likely to be serviced in 
the future. 

A survey conducted by the Department 
of Agriculture in 1986 provided a delineation 
of three broad land productivity classifica­
tions. These were used as a base to identify 
Area's A, Band C. 

Area A: Existing area of service 

B: Cease servicing the low pro­
ductivity region (generally on 
the Western edge of the exist­
ing area of service) 

C: Cease servicing the low and 
medium productivity regions 
(Western and Central areas) 

Area Options D & E were developed to min­
imise nutrient export from irrigated areas to 
the Peel-Harvey Estuary. Environmentalists 
and EPA staff considered that any long term 
strategy for irrigation should specifically 
investigate ways of redressing nutrient dis­
charge into the estuary. 

Area Option D involved an extension of the 
Mangosteen Drain approximately 10 kilome­
tres to the north and east to redirect the head­
waters of the Harvey Main Drain to the 
Harvey Diversion Drain. The only area that 
would remain irrigated in the catchment of 
the Peel-Harvey Estuary would be the Dard­
anup loams in the core of the Waroona Dis­
trict. 

Area Option E provided a similar environ­
mental impact without constructing the Man­
gosteen Drain extension. Under Area Option 
E no irrigation would take place north of Har­
vey Main Drain except on the Dardanup 
loams in the core of the Waroona Irrigation 
District. 

Area Option H models a scenario in which 
there was a total commitment of the Irrigation 
Service to • horticultural production on the 
most productive Dardanup loam soils of the 
Harvey and Waroona Districts. This "horti­
culture only" scenario would require the 
development of large export markets. 

Area Option P models the retention of 
the existing Harvey piped scheme and the 
closing down of all the remaining irrigation 
area. 

Area option CD, the close down option, 
shows the impact of gradually closing down 
the Scheme altogether (over a 15 year 
period). 

THE OPTIONS EVALUATED 

WtiH!HF In eoch of the Waroona, Harvey and Callie Districts plus for the total South-West Irrigation Areo 

Total district -
served after 

15 years 

Irrigable Area -
Water Allocated -

(mega litres) 

A 
Existing area 

15,000 ha 
110,000 

B C 
Drop Western Drop marginal 

frinfee & salt affected 
(salt of ected) land 

12,900 ha 10,600 ha 
94,700 79,100 

D E 
Contract ta Contract ta 

Dardanup loams Dardanup looms 
on Peel-Harvey 

Catchment 
on Peel-Harvey 

Catchment 
Redirect 5, l 00ho No change in 
of drainage from Catchment 
the Peel-Harvey 

Catchment 
drainage 

9,100 ha 7,000 ha 
68,500 52,200 

/1 ,, I 

For each A, B, C, D & E oreo evaluate three different engineering 
and salinity mitigation options: 

,, I 
,," I 

,, I 
,," I 

ON FARM 
IRRIGATION 
PRACTICES & 

ENGINEERING 
STRATEGIES 
FOR WATER 
DELIVERY & 

SALINITY 
MITIGATION 

Distribution System -
Wellington Catchment -

Reforestation 

STRATEGY l 
On-farm 

• Current practices 
(including loser 
levelling) 

Scheme 
Minimum maintenance 

Yes 

STRATEGY 2 STRATEGY 3 
On-farm On-farm 

• Redesign for 
improved water & 

• As for Strategy 2 pl us 
• Groundwater 

posture management reduction by sub-
• l 0% of land area surface drainage & 

plo nted to trees regional pump'1ng 
via bores 

Scheme Scheme 
Minimum maintenance Fully piped 

Yes Yes 

WATER DEMAND 
SCENARIOS 

',,,,,,_. 
All options to then be evaluated for two water demand scenarios: • , 

Market outlook for 
agricultural enterprises -

Improvement in enterprise productivity -

Estimated increose in real -
woter prices 

WATER CHARGING POLICY 

SCENARIO H SCENARIO L 
Favourable Conservative 

low High 

Increase ot some rote as inflation rote Full cost recovery 

All options to then be evaluated for water charging policies: 

CURRENT TWEs 
Current pricing policy ie o mix of Transferable Water Entitlements 

rotes and volume charges No rotes, l 00% volume charge 

H p CD 
Intensive Clase dawn Close down all 

horticulture irrigation except irrigation 
(100%) on fully piped Harvey between years 
Dardanup 

Nol areo 5 and 15 
loams Area all used for 

horticulture 

3,800 ha 1,259 ha 
72,400 11,500 

STRATEGY STRATEGY 
On-farm On-farm 

• 40ho properties • 40ho properties 
• Formers to supply • Formers to supply 

head to distribute head to distribute 
water on form water on farm 

• Watering by sprinkler, • Watering by sprinkler, 
trickle or spray trickle or spray 

Scheme Scheme 
Minimum maintenance Minimum maintenance 

Yes Yes 

' 
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