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1. EXECUTIVE SUMMARY 
 

An investigation is currently being undertaken by the Department of Water to 

determine the potential for an irrigation scheme in the Southern Forests region 

around Manjimup. 

Land Assessment Pty Ltd has been engaged to undertake an analysis of land use, 

land capability, and water demand associated with the proposed scheme. The 

results are summarised as follows; 

Land Use 

 Irrigated perennial horticulture is the dominant form of irrigated agriculture 

within the study area, occupying approximately 68 % of the 5,711 ha of 

existing irrigated land. 

 Irrigated annual horticulture and irrigated pastures are subdominant, and 

occur within approximately 15 % and 14% respectively of the total existing 

irrigated land. 

 Existing irrigated land occupies approximately 7.9 % of the private land, and 

4.9 % of the total study area. 

Land Capability 

 The total potential irrigable land area is estimated at 41,004 ha which could 

theoretically result in the use of up to 246 GL of irrigation water. 

 

 The total potential irrigable land area is comprised of 34,297 ha of versatile, 

very high to high capability land for irrigated agriculture, and a further 6,707 

ha of moderately capable land. 

 

Water Demand 

 The water demand from the range of existing irrigated agriculture within the 

study area is estimated at 34.3 GL. 

 

 Through a letter of intent (LoI) process associated with developing the 

scheme, landholders in the study area have indicated a demand for an 

additional 10.97 GL (as June 2016). 

 

 Taken together, the total actual demand of 45.27 GL (existing use and LoI) 

represents 18.4 % of the theoretical long term water demand of 246 GL. 

 
 Although an increased number of landholders within the study area may 

undertake forms of irrigated agriculture as a result of the irrigation scheme, 

the current diversity of rural land use activity is likely to remain, albeit with a 

significant stimulation to the irrigation sector as the scheme develops.    
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2. INTRODUCTION 
 

2.1 Background 

An investigation is currently underway into the potential to develop an irrigation 

scheme in the South West of Western Australia in the Southern Forests region 

around Manjimup. A Business Case is to be presented to State and Federal 

governments, and a key component will be a socio-economic study of the region’s 

potential to expand under irrigated agriculture. An accurate assessment of the 

capability of the land to support irrigated agriculture will provide a foundation for that 

study. 

Land Assessment Pty Ltd has been engaged by the Department of Water to provide 

spatial and tabulated data for the study area defining the location and size of the 

agricultural land suitable for irrigation, the current land use, and an estimate of water 

demand. 

The capability assessments herein are based on data from the Department of 

Agriculture and Food’s soil-landscape mapping program (Schoknecht et al 2004) and 

this report provides an addendum to the initial Southern Forests Land Suitability 

Report 1a (Land Assessment 2015). 

 

2.2 Scheme Location 

The study area has been delineated by the Department of Water (DoW) following the 

completion of a marketing campaign during which subscriptions to the proposed 

Irrigation Scheme were sought from landholders through a Letter of Intent (LoI) 

process.   

The study area covers 116,890 ha of land predominantly within the Warren and 

Donnelly catchments around Manjimup. It extends from just south of Bridgetown to 

just north of Pemberton, and encompasses 72,552 ha of private land  and 44,338 ha 

of public land (Figure 1). 

2.3  Current Irrigation Environment 

The Southern Forests region around Manjimup and Pemberton is a significant 

horticultural production area in southern Western Australia. The Warren-Donnelly 

Surface Water Allocation Plan (DoW 2012a) describes irrigated agriculture as the 

largest user of water in the area occupying around 4,000 ha of land and using up to 

33 GL/y, stored in over 480 licensed private farm dams.  

Farmers currently self-supply their water in on-stream and on-property dams which 

capture and store water for irrigation of crops and pasture in summer. Rainfall and 
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inflow to dams each year is highly variable in some areas, and poor water quality can 

occur within dams at the end of the irrigation season (DoW 2012b).  

The variability in supply and water quality, as well as the inability to capture water 

without an adequate dam site in various locations, has constrained the growth of the 

irrigation industry in the region. The primary purpose of the proposed irrigation 

scheme is therefore to increase the availability and reliability of irrigation water in 

either winter or summer to sites that currently do not have access or the capacity to 

capture water (DoW 2016).  
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3. EXISTING LAND USE 

 

The existing use of private land within the study area is shown in Figure 2. This is 

based on information captured for Western Australia by the Department of 

Agriculture and Food (DAFWA) as part of the Australian Collaborative Land Use 

Mapping Program.  

The mapping uses the ALUM (Australian Land Use and Management) classification, 

(Versions 6 and 7) applied to data from a variety of sources including interpretation 

of colour aerial photography and some field checking. The land use data capture 

began in 2006 and is ongoing.  Although varying across different categories, the 

currency of the irrigated agricultural land use data is considered to be ‘as at 2013’.   

Attachment A outlines the ALUM land use categories and provides three semi-

detailed maps as an enlargement of the mapping in Figure 2. Table 1 shows how 

these land use categories have been grouped to provide the broad picture of land 

use within the study area. 

 

From Figure 2 and Table 1 it can be seen that; 

 Irrigated perennial horticulture is the dominant form of irrigated agriculture 

within the study area, occurring within approximately 68 % of the 5,711 ha of 

existing irrigated land. 

 

 Irrigated annual horticulture and irrigated pastures are subdominant, and 

occur within approximately 15 % and 14% respectively of the total existing 

irrigated land. 

 

 Existing irrigated land occupies approximately 7.9 % of the private land, and 

4.9 % of the total study area. 

 

   



!
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TABLE 1: LAND USE ANALYSIS 

Land Use 

Grouping 

(see Figure 2) 

ALUM Categories 

(see Attachment A) 

Area (ha) 

within 

Private Land 

% of 
Sub-
Total 

Comment 

Production from Irrigated Agriculture and Plantations 

Irrigated 

Plantation 

Forestry 

4.1.0 (4.1.1 – 4.1.4) 123 
 

2.2 % Shown in Figure 2 but not considered in determination of overall capability for 

irrigated agriculture (see Section 5).  Represents 0.1 % of total study area. 

Irrigated 

(modified) 

Pasture 

4.2.0 (4.2.1 – 4.2.4) 770 
 

13.5 % Shown in Figure 2 and considered in determination of overall capability for irrigated 

agriculture (see Section 5).  Represents 0.7 % of total study area. 

Irrigated Cropping 4.3.0 (4.3.1 – 4.3.9) 66 
 

1.1 % Minor area and not shown in Figure 2. Represents < 0.1 % of total study area. 

Irrigated 

Perennial 

Horticulture 

4.4.0 (4.4.1 – 4.4.9) 3,904 
 

68.4 % Shown in Figure 2 and considered in determination of overall capability for irrigated 

agriculture (see Section 5). Represents 3.3 % of total study area. 

Irrigated Annual 

(seasonal) 

Horticulture 

4.5.0 (4.5.1 – 4.5.5) 848 
 

14.8 % As above. Represents 0.7 % of total study area. 

Sub-Total:  Irrigated Land 5,711 ha 100 % Represents 7.9 % of the private land or 4.9 % of the total study area. 
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Land Use 

Grouping 

(see Figure 2) 

ALUM Categories 

(see Attachment A) 

Area (ha) 

within 

Private Land 

% of 
Sub-
Total 

Comment 

Production from Dryland Agriculture and Plantations 

Plantation 

Forestry 

3.1.0 (3.1.1 – 3.1.4) 7,269 
 

15.1 % Shown in Figure 2 and taken into consideration as a constraint in determining 

potential irrigable land (see Section 6). Represents 6.2 % of total study area. 

Grazing 

(modified) 

Pasture 

3.2.0 (3.2.1 – 3.2.5) 40,868 
 

84.7 % Shown in Figure 2. Represents 35 % of total study area. 

 

Cropping 3.3.0 (3.3.1 – 3.3.8) 75 
 

0.2 % Minor area and not shown in Figure 2. Represents < 0.1 % of total study area. 

 

Non-irrigated 

Perennial 

Horticulture 

3.4.0 (3.4.1 – 3.4.9) 36 0.1 % As above. Represents < 0.1 % of total study area. 

 

Non-irrigated 

Annual (seasonal) 

Horticulture 

3.5.0 (3.5.1 – 3.5.4) 7 
 

< 0.1% As above. Represents < 0.1 % of total study area. 

 

Sub-Total:  Non-irrigated agriculture and 
plantations 
 

48,255 ha 100 % Represents 66.5 % of the private land or 41.3 % of the total study area. 
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Land Use 

Grouping 

(see Figure 2) 

ALUM Categories 

(see Attachment A) 

Area (ha) 

within 

Private Land 

% of 
Sub-
Total 

Comment 

Conservation, Natural Environments and Other Land 

Nature 

Conservation 

1.1.0 (1.1.0 – 1.1.7) 492 
 

2.6 % Shown in Figure 2 but area is for only private land and has been taken into 

consideration as a constraint in determining potential irrigable land (see Section 6). 

Represents 0.4 % of total study area. 

 

Remnant 

Vegetation 

Not Applicable 12,983 
 

69.9 % Shown in Figure 2 and is derived from a separate spatial dataset provided by DAFWA 

(Current Extent of Native Vegetation). Represents 11.1 % of total study area. 

 

Other  All other categories 5,111 
 

27.5 % Shown in Figure 2 and encompasses residential areas and other intensive use areas 

that have been taken into consideration as a constraint in determining potential 

irrigable land (see Section 6). Represents 4.4 % of total study area. 

 

Sub-Total:   Conservation, Natural 
Environments and Other Land 

18,586 ha 100 % Represents 25.6 % of the private land or 15.9 % of the total study area. 

TOTAL PRIVATE LAND 72,552 ha  Represents 62.1 % of total study area. 

Public Land  
(Crown Land, State Forest etc) 

44,338 ha  Represents 37.9 % of total study area. 

TOTAL STUDY AREA 
 

116,890 ha   
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4. LAND CAPABILITY ASSESSMENT – Specific Uses 
 

4.1. Methodology  
 

Land capability is a term used to express the ability of land to support a proposed 

form of land use with minimal risk of degradation to its soil or water resources.  The 

land capability assessment considers the soil or landform related requirements of a 

specific proposed land use, as well as the risks of degradation associated with that 

land use.   

Soil-landscape mapping extending over the study area at 1:100,000 scale is 

described within the initial Southern Forests Land Suitability Report 1a (Land 

Assessment 2015). The associated map unit database from the Department of 

Agriculture and Food (Schoknecht et al. 2004) provides the framework and data for 

assessments of land use capability in this report.  

The method for land capability assessment as described in the earlier report (Land 

Assessment 2015) results in an initial assignment of capability classes ranging from 

class 1 (very high capability - no significant limitations) through to class 5 (very low 

capability - severe limitations).  Due to the relatively broad scale of soil-landscape 

mapping in the Southern Forests area however, the land use capability 

interpretations need to be presented on a proportional basis, as shown in Table 2. 

Table 2:  Proportional Capability Codes  

 

Category A land: Generally high capability 

 
Category B land: Generally fair or moderate capability 

 

 
Category C land: Generally low capability 
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4.2 Assessed Land Uses 
 

As reported in the initial Southern Forests Land Suitability Report 1a (Land 

Assessment 2015) DAFWA’s on-line map unit database provides capability 

assessments for two broad categories of irrigated agriculture; ‘perennial horticulture’ 

and ‘annual horticulture’. An additional assessment, for ‘irrigated pasture’, has now 

been produced in response to the requirements of this current study. 

 

Perennial horticulture encompasses generally deep rooting and long life-cycle 

orchard, grape, and tree crop species (such as avocado and nuts). Annual (or 

seasonal) horticulture encompasses generally shallow rooting and short life-cycle 

vegetable crops such as lettuce and brassicas, and root crops such as potatoes. 

Irrigated pasture encompasses high intensity grazing of irrigated pasture and the 

production of fodder crops under irrigation.   

 

Although even more crop-specific capability assessments can be produced using 

rating tables recently developed by DAFWA, the three broad land-use categories 

described above provide an initial basis for addressing this aspect of irrigation 

scheme planning.  

 

 4.3   Assessment Results 
 

Figures 3, 4 and 5 show the land capability assessments for irrigated perennial 

horticulture, irrigated annual horticulture, and irrigated pastures, respectively.  

 

Attachment B contains the land use capability rating tables, and the assessment 

results for the 50 soil-landscape map units occurring on private land within the study 

area. Descriptions of these map units are contained within the initial Southern 

Forests Land Suitability Report.  

 

Figures 3 – 5 and the associated data will be useful when considering specific land 

use intentions of subscribers to the Irrigation Scheme (obtained via landholder 

Letters of Intent). An amalgamated or overall ‘Irrigated Agriculture’ capability rating is 

needed however to assist determination of the total potential irrigable land in the 

context of existing land use and water demand. 
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5. IRRIGATED AGRICULTURE – Overall Land Capability 
 

5.1 Approach 
 

Having a number of individual capability maps is useful when considering specific 

land uses or enterprises, but makes it difficult to incorporate the information into the 

irrigation scheme planning process. The approach undertaken here has therefore 

been to combine the individual assessments into a single map of land capability for 

irrigated agriculture, with the analysis weighted according to the current pattern of 

irrigated land use in the study area.    

 

This approach enables the prioritising of the most ‘versatile’ land for irrigated 

agriculture in the same manner used by DAFWA in identifying irrigated high quality 

agricultural land (HQAL) in the Mid-West region (Tille et al. 2013). 

 

5.2 Capability for Irrigated Agriculture 

Attachment C outlines the process by which the capability ratings for the three broad  

land use categories were transformed into a single value reflecting the potential of 

each soil-landscape map unit for irrigated agriculture (that is, the potential of the land 

only, without taking into account the availability of water). 

Figure 6 shows the overall capability assessment for ‘Irrigated Agriculture’. It covers 

private land within the study area and three semi-detailed map enlargements are 

provided in Attachment D. 

Table 3 shows the area of land within each of the capability ratings, which are then 

grouped to simplify subsequent interpretations of irrigable land (see Section 6) and 

potential water demand (Section 7).   

Table 3: Total Areas of Irrigated Agriculture Capability Ratings   

Overall Capability Rating for Irrigated Agriculture (Private Land Areas in Ha) 

Very High High Moderate Low Very Low 

48,864 4,388 11,085 6,583 1,633 

67.3 % 6.0 % 15.3% 9.1 % 2.3% 

Most capable  and versatile 

land for irrigation 

Capable but less 

versatile land 

Lesser capability land 

 

As an initial baseline, Table 3 indicates 53,252 ha (48,864 + 4,388) or 73.3 % of the all 

private land within the study area is highly capable and versatile land for irrigated agriculture. 

A further 11,085 ha or 15.3 % is capable, but less versatile, land.  
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5.3 Relationship between Irrigation Capability and Existing Land Use 

Table 4 shows the relationship between the areas as rated for Irrigated Agriculture 

and their existing use within private land. All forms of existing irrigated agriculture 

(and irrigated plantations) occur predominantly within the areas of highest capability. 

 

Table 4: Capability for Irrigated Agriculture and Areas of Existing Land Uses 

Existing Land Use      Capability Rating  for Irrigated Agriculture  (area in Ha)                                

 (see Figure 2) Very High High Moderate Low Very Low 

Irrigated Agriculture and Plantations 

Irrigated Plantation 

Forestry 

108 14 1 0 0 

Irrigated Pasture 662 0 100 8 0 

Irrigated Perennial 

Horticulture 

3,248 286 357 10 4 

Irrigated Annual 

(seasonal) 

Horticulture 

706 41 85 16 0 

Other minor 

irrigation(cropping) 

62 0 3 0 0 

Total Irrigated    

(area and %)  

4,786 ha 

(84%) 

341 ha      

(6 %) 

546 ha           

(10 %) 

34 ha           

(<1 %) 

4                    

(< 1 %)           

Dryland Agriculture and Plantations 

Plantation Forestry 4,666 780 1,148 604 70 

Grazing Pasture 26,965 2,100 6,151 4,814 837 

Cropping & Other 

minor dryland uses. 

86 19 8 5 0 

Conservation, Natural Environments and Other Land 

Nature Conservation 315 17 107 46 8 

Remnant Vegetation 8,447 783 2,456 811 487 

Other 3,599 348 667 269 227 

TOTAL (ha)              48,864 4,388 11,083 6,583 1,633 
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6. POTENTIAL IRRIGABLE LAND 

 
Table 3 (in Section 5.2) provided an initial baseline estimate of the total land within 

each of the ‘Irrigated Agriculture’ capability ratings. Land with a ‘low’ or ‘very low’ 

capability rating is however generally not suitable for irrigated agriculture and 

therefore needs to be excluded from further analysis. This is due to the inherent risk 

of degradation to land and water resources if such areas are irrigated, and the 

associated, potentially unsustainable, management inputs that would be required.    

Some portions of the areas of very high, high, or moderate capability land are not 

available for irrigation and therefore also need to be excluded.  Remnant vegetation, 

existing tree plantations, private conservation areas, and land zoned for non-

agricultural uses (e.g. residential, rural-residential and industrial land) are the primary 

constraints. The areas reflecting these constraints have been determined from the 

data in Table 4, and Table 5 shows the effect of their exclusion with an estimated 

41,004 ha of potentially irrigable land within the study area.  

Figure 7 shows the overall land capability analysis again, but with the excluded lands 

now encompassing the unsuitable areas described above, as well as the Public 

Land.  Attachment E provides three semi-detailed map enlargements of Figure 7.  

More detailed exclusion factors, such as areas within buffers or setbacks from roads, 

watercourses, dams and wetlands, are not shown in Table 5 or Figure 7. This is 

because most of these areas will have already been excluded as part of ‘low’ or ‘very 

low’ capability land, or as part of the ‘remnant vegetation’ or ‘other’ land use 

category. It is also more meaningful to address these factors at the individual farm 

planning scale, rather than during broad planning for the entire irrigation scheme. 

Table 5: Potentially Irrigable Land 

Data (from Table 4) Potential Irrigable Area (ha) within Private Land 

Very high to high 
capability (most 
capable  and 
versatile land) 

Moderate capability 
(greater management 
inputs needed and or 
less versatile land)  

Total 

Initial Baseline Area 53,252 ha 11,085 ha 64,337 ha 

   Less remnant vegetation   - 9,230 ha - 2,456 ha - 11,686 ha 

   Less plantations - 5,446 ha - 1,148 ha - 6,594 ha 

   Less conservation    
(private) 

- 332 ha - 107 ha - 439 ha 

   Less Other Areas (e.g.                               
inappropriate zoning) 

- 3,947 ha - 667 ha - 4,614 ha 

Potentially Irrigable Land 34,297 ha 6,707 ha 41,004 ha 

% of initial baseline 64.4 % 60.5 % 63.7 % 

 



!

!

Manjimup

Pemberton

Area of Interest
SFIS Boundary

Excluded Lands
Public Land and                                  

Land Capability
Irrigable

Very High
High
Moderate

Non-irrigable
Low
Very Low

Figure 7: Land Capability and Potentially Irrigable Land

´ 0 5 10 15 20
km

 Private Land 
(Remnant Vegetation, 
Plantations, Nature Conservation)

(water supply not considered)



Southern Forests – Land Capability and Water Demand Assessment 

 

Land Assessment Pty Ltd Page 19 

 

7. WATER DEMAND 

 

7.1   Background 

 

The Department of Water assesses current and future demand for water as part of 

the allocation planning process in the Warren–Donnelly catchments. The irrigated 

agriculture industry is the largest user of water in this area.  It is a self-supply 

industry, which depends on water stored in farm dams to irrigate a variety of 

perennial or annual horticultural crops as well as pasture. 

The licensed entitlements for water within the Warren and Donnelly catchments are 

primarily used for irrigated agriculture and total up to 33 GL/y (DoW 2012b, and DoW 

2016). Any analysis of these entitlements would however be misleading as a 

measure of existing water demand for irrigated agriculture. This is because the 

licensed entitlements are generally based on dam storage volumes rather than the 

usually much lower volume of water that is actually used for irrigation.   

In light of the above a more reliable measure of both current and future demand for 

water can be obtained from consideration of the actual areas of irrigated (or 

proposed to be irrigated) land, along with the water requirements of specific crops. 

The water requirements of specific crops do however vary considerably and 

additional factors such as the method and timing of irrigation also affect water 

demand.  

To simplify this situation for initial planning for the proposed irrigation scheme, 

estimates of both future water demand and existing water use have been based here 

on a single average water volume per ha figure. This is derived from the results of 

the landowner Letter of Intent (LoI) process.  

 

7.2 Landowner Letters of Intent (LoI) 

 

Based on Letters of Intent (LoI) submitted to the Department of Water from 

landowners in relation to the purchase of irrigation rights under the proposed 

scheme,  the total ‘new water’ demand (as at June 2016) is approximately 10.97GL. 

A breakdown of this figure according to proposed crop type and resulting land area is 

shown in Table 6 and equates to an average water demand of approximately 6 ML 

per ha. 
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Table 6: Breakdown of Water Demand arising from LoI Process  

 

Crop 
Sum of LoI volume 

(ML) 
Sum of Est 

HA % land use 

Apples 940 188 10% 

Avocadoes 4675 468 26% 

brassicas 830 166 9% 

Grazing 2220 444 24% 

Lettuce 100 25 1% 

Potatoes 1540 257 14% 

Trout 70 14 1% 

truffles 235 59 3% 

Walnuts 200 50 3% 

Wine 
grapes 160 160 9% 

Grand 
Total 10970 1830 100% 

 

* Approx 10.97GL water demand over 1830 ha equates to about 6 ML per ha. 

Source: Department of Water 

 

 7.3 Estimated Existing Water Use for Irrigation 

The breakdown in Table 6 of water demand against intended crops for irrigation is 

broadly comparable with the analysis of existing irrigated land use within the study 

area as shown earlier in Table 1. Perennial horticultural crops dominate the 

proposed uses, with annual horticulture and irrigated pastures occurring as 

approximately equal subdominant uses.   

Table 1 (in Section 3) indicates the total extent of existing irrigated land use within 

the study area is 5,711 ha. Using the broad average water demand figure of 6 ML 

per ha, this can be interpreted as an existing water use of approximately 34.3 GL. 
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7.4 Potential Long Term Water Demand 

 

The ultimate potential long term water demand within the study area is determined 

from the total potential irrigable land and the average water demand (6 ML /ha) 

Table 5 shows the total potential irrigable area is 41,004 ha comprising land ranging 

from very high to moderate capability for irrigated agriculture. Areas of low or very 

low capability land have been excluded as well as land affected by other constraints 

such as remnant vegetation and incompatible existing land uses.  

The ultimate potential long term water demand is therefore 41,004 X 6 ML = 246 GL 

In reality however, the potential long term water demand would be less because not 

all rural landholders will chose to be actively involved in irrigated agriculture.  To put 

this in some perspective, CSIRO in 2009 (albeit prior to the current proposal for an 

irrigation scheme) estimated the self-extraction demand for water for agriculture by 

2030 within the Warren Donnelly catchments as ranging from between 23.8 GL and 

39.8 GL (CSIRO 2009 cited in DoW 2012b). 

 

7.5 Comparing Long Term Water Demand with LoI and Existing Use. 

 

Table 7 presents a summary of the water demand. It shows a comparison of the 

ultimate potential long term water demand with the existing demands (current use 

plus that predicted through the LoI process). 

 

Table 7: Comparisons with Potential Long Term Water Demand 

 Volume GL Percentage of LTWD 

Potential Long Term Water 
Demand (LTWD) 

246 100 % 

Estimated Existing Use for 
Irrigation 

34.3 13.9 % 

Water Demand from LoI 
Process 

10.97 4.5 % 

Total Actual Demand 

 (existing use plus LoI) 

45.27 18.4 % 

Difference  

(Potential additional demand) 

200.73 81.6 % 
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