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SYNOPSIS 


Dryland salinisation is one of the most significant land 
degradation issues facing the mid and upper Murrumbidgee Valley. 
The clearing of native vegetation and its replacement with crops 
and pastures has resulted in increased groundwater accessions and 
a consequent rise in watertables. This has caused the developing 
salinisation of arable land and the saline contamination of 
streams. 

A number of organisations are actively involved in understanding 
and addressing the salinity problem. Major projets such as the 
Yass Valley Soil Conservation Project have a multipurpose role 
in research, monitoring, investigation and demonstration of 
various aspects of secondary salinisation. A number of other 
smaller projects and investigations are also underway within the 
Murrumbidgee River Valley. The organisations involved are Soi l 
Conservation Service, Department of Water Resources, CSIRO , 
Universities, Department of Agriculture, Lndcare groups, 
consultants and possibly others. 

Progress to date has developed a reasonable understanding of the 
problem on which a basic strategy for the control and management 
of salinisation has been formulated. However, there is stil l a 
need to continue on with research and investigation to fill in 
shortfalls in our knowledge of salinity and develop our 
management options. 

The implementation of salinity abatement strategies requires the 
integration of a diverse range of information and successfully 
passing this on to the community. An important aspect of thi s 
is the development of integrated demonstration sites for salinity 
control and management. 

11111111 1111 IIIII W~l!~~llll IIIII 1111 1111 




CONTENTS 


Synopsis 

List of Figures 

Abbreviations and Notes 

1. 	 Introduction 

2. 	 Salinity in the Murrumbidgee Valley 

3. 	 Salinisation 

3.1 	 The Processes of Dryland Salting 

3.2 	 Management Options for Dryland Salinity 

3.3 	 Catchment Management 

4. 	 Dryland Salinity- Projects, Investigations and Research in 
the Murrumbidgee Valley. 

5. 	 Discussion 

6. 	 Recommendations 

7. References 

Appendix A - Arid Land Salinity 

Appendix B - The Economic Impcat of Induced Dryland Sa l i nity 
A Framework for Assessment 



LIST OF FIGURES 

2.1 Murrumbidgee River Valley - Location 


2.2 Murrumbidgee River Valley - Annual Median Rainfall 


2.3 Murrumbidgee River Valley - Geological Formations 


2.4 Murrumbidgee River Valley - Soils 


Al Distribution of Main Soil Types on the Riverine Plain 




ABBREVIATIONS AND NOTES 

m metres 

mm millimetre (10- 3 metres) 

ha hectares 4<10 square metres) 

yr year 

NSW New South Wales 

CSIRO Commonwealth Scientific & Industrial Research 
Organisation 

ANSTO Australian Nuclear Science & Techn o l ogy 
Organisation 

NRMS Natural Resource Management Strategy 

DWR Department of Water Resources 

scs Soil Conservation Service of NSW 



MURRUMBIDGEE RIVER VALLEY 


DRYLAND SALINITY - OVERVIEW 


1. Introduction 

Dryland salinity has developed into one of the most 

important land degradation issues within the mid and upper 

Murrumbidgee River Valley. - Rising watertables and saline 

discharge have degraded the landscape by destroying soi l 

structure and vegetation which cannot tolerate saline and/or 

waterlogged conditions. Salt degraded land is often left 

barren, rendering the area susceptible to erosion a nd 

further degradation. 

Dryland salinity within the Murrumbidgee Valley is a growi ng 

problem, with new sites appearing each year and t h e known 

ones expanding. The impacts of salinisation are signi f i can t 

in both physical and economic terms, necessitating the 

development of strategies to address the continued 

development of salinity and rising watertables . 

This paper provides a brief overview of the dryl a nd salinity 

problem. It looks at the extent of salinisati on and gives 

a basic description of the processes involved. This is 

followed by a summary of the work being undertake n within 

the Murrumbidgee Valley to address the p r oblem o f dryl a nd 

salinity. The final sections discu s s t he progre ss made t o 

date in investigations and manageme nt a s we ll as t he 

problems bei ng e ncounter ed , which l e ads to recommendations 
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concerning future directions in addressing the dryland 

salinity problem. 

This report is a preliminary study of dryland salinity 

within the Murrumbidgee. Its aim is to provide a base on 

which to identify some of the ongoing requirements in 

addressing the problem of dryland salinity and watertable 

rises. 
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2. Salinity in the Murrumbidgee Valley 

Following is a brief description of the salinity problem 

within the Murrumbidgee River Valley. 

Figure 2 . 1 is a location map for the Murrumbidgee River 

Valley. Saline sites in which the Soil Conservation Servi ce 

are involved are located at Cootamundra, several s ites 

around Wagga, Holbrook, Narrandera, Gundagai and a ma j or 

project underway in the Yass Valley . 

The full extent of degradation due to dryland salinity 

within the Murrumbidgee is the subject of a curren t ma pping 

program by the Soil Conservation Service . Thi~ i s e xpect e d 

to be completed by June 1991. At this stage , comme nts 

regards the extent must be general . 

In 1982 it was estimated that there were 4, 000 ha o f land 

affected by salinisation in NSW . By 1988 this estimation 

had grown to 14, OOOha, partly through the dev e l opme nt of new 

areas and the identification of salinity throu gh be tte r 

awareness . The natural growth of sali nisati on is e stimated 

at between 10% and 15% each year. 

The land degradat i on mappi ng unde r take n s o far has s hown a 

lar ge number of p r evious l y unre c orde d salin e a r eas a nd 

i ndicate that the mid and uppe r Murrumbidge e Val l e y i s one 

of the main are as affe cte d by d r yland sal i ni ty within NSW . 
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Dryland salinity does not confine itself to any particular 

environment. Figures 2.2 to 2.4 show rainfall, geology and 

soils of the Murrumbidgee. Salinity can be cited in a range 

of geological, geomorphological, agricultural and climatic 

settings, although it is generally concentrated to areas 

between the 400mm and 800mm isohyets. 

The area west of the 380mm isohyet is subject to 'arid land 

salinity'. Areas around Hay have been degraded by the 

exposure of saline subsoils through topsoil erosion. 

Appendix A provides a brief summary of the development and 

treatment of arid land salinity. 

The impacts of induced dryland salinity can be assessed in 

both physical and economic terms. Appendix B is an economic 

assessment of dryland salinity. 

The Murrumbidgee River Valley is dotted with saline 

discharge areas and it is reasonable to expect a continuing 

growth of the problem - both through recognition and actual 

saline development. 



MURRUMBIDGEE RIVER VALLEY 

FIGURE . 2 · 2 : ANNUAL MEDIAN RAINFALL 
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MURRUMBIDGEE RIVER VALLEY 

FIGURE 2 · 3 : GEOLOGICAL FORMATIONS 
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3. Salinisation 

The following section is a summary of the presen t 

understanding of dryland salinisation. It looks at the 

processes which are causing salinity, the control option s 

available and the recommended approach to catchment 

management . 

3.1 	 The Processes of Dryland Salting 

The common occurrence of salinity across a wide range 

of environments is evidence of the common cause , a 

change in hydrological balance initiated by land-use 

changes which began with the clearing o f na tive 

vegetation and the development of European agri c ulture . 

Dryland salinity is a result of the interaction of 

three basic ingredients. Firstly, a sou rce of sa l t , 

secondly, the presence of water whi c h is t he 

transporting medium and finally, a hydrauli c imba l a nce 

which will alter the distribution and mov eme nt of salts 

and water through the landscape . 

Dryland salinity is a groundwater problem which i s 

driven by rechar ge and groundwate r mov ement as 

controlled by the various aquife r parame t e rs . Despite 

the many mythica l statements ma de abou t gr o undwa t e r , 

it does behav e according to certain phys ical 

p r i nc i pals. Bas i c in a n unde rstanding of groundwater 

is t hat the system will alway s move t owards an 

equilibrium wher e the input s (or r e charge > will equal 
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the throughflow which will equal the discharge . 

Consequently any change in the inputs or recharge o f 

a groundwater system must in time be carried through 

to changes in groundwater throughflow and discharge . 

The Murrumbidgee River Valley is an area of e x tens ive 

agricultural land. Agrarian development dates back t o 

the 1850's which has produced dramatic changes i n the 

landscape. The pre-European Murrumbidgee was domina t e d 

by native forest, woodlands and native grass l a nds . 

Today we see most of the native vegetation g iving way 

to pastures and cropping which have had a mark e d c hange 

in water use and deep inf i 1 tratioil to g r oundwater 

aquifers . The removal of a forest c ano py will 

instantly increase rainfall on the ground by 15- 20% (by 

the removal of interception) and where previously the 

continual use of available water by t h e re l a tive ly d eep 

rooted natives ensured that o n l y a v~ry small 

percentage of the annual rainfall would percolate to 

the groundwater aquifers . Europe an-agricultura l 

practices (developed in a different e nvironme nt> do not 

use as much of the ava i lable water a nd are allowing a n 

increasing percentage of the annual rainfa ll to 

percolate t o the groundwa t e r sys t em. 

The r esult o f inc r eas e d r e charge is a gradua l rise in 

wa t e r- levels. Evidence o f water-leve l rises is 

provided by regional groundwater moni toring undertaken 
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by the Department of Water Resources at Cootamundra a nd 

Howlong. Cootamundra has experienced a mean water 

level rise of 3m over the past 72 years with a maximum 

increase of 27. 4m. Howlong has experienced a mean 

water level rise of 12.4m with a maximum rise of 57.2m 

over a 59 year period. Many other studies h a v e 

indicated the relationship between land clearing a nd 

watertable rise. 

The rise in watertable, which is in effect an i ncrease 

in throughflow, must transfer on to an increase in 

discharge. In some instances, deep rooted trees on the 

valley floors have acted as discharge areas. These are 

usually in low permeability aquifers , where the trees ' 

uptake of moisture is greater than t h e rate of 

groundwater flow. Today many of these t r ees have gone 

and discharge sites are those areas whe r e t h e 

watertable intersects the surface . He n ce a n increase 

in springs, seeps and soaks through ou t the l a ndscape . 

Watertables will continue on an upward t r e nd unti l t he 

system reaches an equilibrium whe r e the r e charge i s 

equal to the discharge . 

Salt is found stored t hrou ghout the landscape within 

t he weathered p r o fi l e . The o rigin of the salts is 

u s ually cy clic b u t h e ld within the landscape d ue to the 

moderate r ain f a l l and l ow r e charge which was inadequate 

t o fl u sh sa l ts through the s y s t e m. The present 
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hydraulic imbalance has mobilised many of these salts 

through increased groundwater flow. These are 

transferred to discharge areas where they are 

concentrated by the processes of evapotranspiration. 

3.2 	 Management Options for Dryland Salinity 

Management options can be divided into three broad 

categories: 

1) Ignore it and do nothing. 

2> Adapt farm management to help live with dryland 

salinity through saline agriculture. 

3) Attempt to cure the problem by lowering 

watertables. 

In reality, there are only two options as the l ong term 

cost of doing nothing is unacceptably high in terms of 

the loss of productive land and the contamination of 

waterways as well as general environmental degradation. 

Saline agriculture requires the use of salt - t o lerant 

plants to regain some level of productivity from salt-

affected areas. This can be effective in minimising 

the loss of productivity through dryland salinity but 

does little to limit the spread o f salinity nor the 

damage to the environment. 

The control of salinity by l owering watertables may be 

possible either by me chanical means with the removal 
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and disposal of groundwater, or _through reduction of 

rech.arge by alternative land management. However 

lowering of watertables in dryland areas through 

mechanical means is seldom likely to be economic and 

is fraught with technical difficulties. The cost of 

tile drainage, the lack of pumpable aquifers, high 

salinity groundwater and the necessity for evaporative 

disposal are just some of the difficulties. 

Another option for the lowering of watertables is the 

use of trees as biological pumps in the vicinity of 

discharge areas. This option has problems in that 

trees in discharge areas will fail if salt-

concentrations or groundwater flow rates are too high 

for the trees to use. Their effect tends to be l oca l 

and would do relatively little to prevent the further 

spread of salinity. 

It would seem therefore, that the best options for 

salinity control are agronomic and on-farm methods of 

land management aimed at reducing recharge. 

3.3 	 Catchment Management 

To be successful in lowering watertables by reducing 

recharge, changes to the hydrologic balance must be 

effected as widely as possible throughout the 

groundwater catchment. 
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In the higher areas, establishment of trees on 

non-arable rocky areas and deep-rooted perennia l 

pastures on the arable slopes, together with grazin g 

management that favours evapotranspiration, is good 

policy for salinity control. 

On the slopes and plains where cropping is preval e n t , 

practices such as reduced fallow and t h e u se of 

deep-rooted grain legumes such as lupins are optio n s 

to increase water use. 

The introduction of new species of crops a n d pas tures 

better suited to poor soil conditions ma y incre a s e 

water use and reduce groundwater recharge , particularly 

on the acidic soils of the upland rech a r ge are as. 

The degree of success with respect to a lte rna tive land 

management impacting on the p r obl e ms o f dryland 

salinity is largely dependant o n t h e n a ture of the 

groundwater system. Local catchme nts will b e easier 

to treat than regional s y stems a nd the time frame i n 

which one might e xpect results will b e far less · 

Nevertheless alternative land ma nage me nt in r e gional 

systems is equally desirabl e to e ithe r slow or halt the 

spread of d ryland s a l inisation. 
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4. 	 Dryland Salinity Projects, Investigation and Research in 

the Murrumbidgee River Valley. 

Following is a brief summary of the better known projects , 

investigations and research being undertaken on the subject 

of dryland salinity within the Murrumbidgee River Valley. 

This is not a comprehensive list but one based on t h e 

author's current awareness of other workers in the field. 

1> 	 Soil Conservation Service of NSW. 

This organisation has been given the charter to con trol 

and manage dryland salinity as a land degradat i on 

problem. Consequently they are active in a n umber of 

areas ranging from extension ·to assessment, 

investigation and research. 

a) 	 Yass Valley Soil Conservation Project . 

This is a major project coverin g a n are a of 

122,500ha in the Yass River Catchment upstream of 

the Yass Water Supply Weir . The area i s sev e rely 

degraded by dryland sal i nity , as i s muc h o f the 

surrounding area . 

The project aim is to study the dryland salinity 

problem and its assoc i ated hyd rogeological 

parameter s on a Total Catc hme nt Management basis. 

Specif i c con t r ol a nd r ehabilitation techniques are 

being i mple me nte d in a demonstration area 

es tab li s he d within the project. 
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The Soil Conservation Service of NSW i s 

responsible for the development, co-ordination, 

planning, implementation, supervision and overall 

management of the project . The Department o f 

Water Resources is carrying out t h e 

hydrogeological investigations, in combinatio n 

with hydrogeologists at Sydney Univers i t y a nd 

ANSTO (an arm of CSIRO). Their combin ed input 

helps in the implementation of contro l me a s u res 

as well as broadening the understanding o f d r yland 

salinity processes . 

Also within the Soil Conservation Service are a numbe r 

of officers working in the field of dryland s alinity. 

Their dedication to the salinity problem ranges from 

full time salinity related investigation t o part time 

as in the case of District Soil Con servationists who 

must deal with salinity as it arises as an a gricultural 

land degradation problem . A brief l is t a nd d e scription 

of Soil Conservation activities is g ive n b e low. 

b) 	 Dryland Salinity - Rech a r ge Asse s s me nt - a three 

year NRMS funded p r oject t o aid Landcare groups 

in the i dentification o f r e charge areas . This 

p r oject utili ses ele ctromagnetic-induction 

surve ys as a too l in r e charge assessment. This 

p r o j e ct is base d in wagga Wagga and services the 

Rive rina Re gion. 
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c) 	 Research Project - at the Wagga Wagga Research 

Service Centre looking at the relationships 

between pastures, water use and recharge. There 

are two projects underway. The first is a pasture 

study involving pastures with contrastin g wa t er 

use characteristics, and a second project i s a ime d 

at developing native summer active pasture grasses 

for recharge control in the higher rainfall areas. 

d) 	 The establishment of piezometers <shallow b o r es > 

on some dryland salinity demonstrati o n s ites . 

These have been done by Soil Conserv a tion in 

conjunction with Landcare groups . Th e a im is to 

collect information pertaining to the g roundwater 

system and aid in the assessmen t o f t h e dryland 

salinity processes in operation. The y also serve 

as a monitoring system with whic h t o me asure the 

effect of alternative farm manageme nt aimed at 

reducing recharge and water-lev e l s . The se are on 

a relatively small sca le a nd the two sites 

developed so far are at t h e farm manage ment level, 

which does hav e some inhere nt problems in that 

dryland salini t y needs t o be tackled on a 

catchment basis. 

e ) 	 La nd d e gradation mapping is being undertaken for 

parts o f the Murrumbidgee Valley . Most of the 
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salt-affected areas should be covered within t he 

next 	12 months. The aim of this is to assess t he 

extent of degradation and form a base from whi c h 

remedial strategies can be implemented. The 

identification of salt-affected areas by air-photo 

interpretation has some problems. The conti nua l 

development of new sites and the fact t hat the 

photos were flown in 1988 will inevi tably l ead t o 

an underestimation of the extent of d r yla nd 

salinity. 

f) 	 Trees on Farms trials and advi ce on the 

establishment of trees to combat salinity. Advice 

is also provided on the re-vegetation and 

stabilisation of discharge s i tes a s we ll as 

recharge area re-vegetation. 

2> 	 Landcare Groups. 

Mention should be given to Landcar e groups, many of 

which have been established on t he bas i s o f tackling 

the problem of dryland sal i nity and r ising watertables. 

The ideal Landcare group adopt s t he proble m as its own 

and then seeks a soluti on us i ng a vailable resources . 

That is , the i r own r esource s plus what aid a nd 

e xpertise i s avai labl e to the m through various other 

agencies, such as Soil Conservation, Water Resources , 

De partme nt o f Agriculture, Forestry, Greening 

Aus tralia, Consultants and so on . 
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3) Department of Water Resources <DWR). 

The DWR is responsible for the control and management 

of the state's water resources. Dryland salinity i s 

also a water degradation issue, with the salinisation 

of aquifers and, perhaps more significantly , the 

salinisation of rivers and water-supplies. Hence DWR 

has been actively involved in addressing the dryland 

salinity problem. 

A paper by Gates, Lawson and Williams outlines the aims 

of Water Resources Research in South East NSW. 

assist in the development of a salinity management 

strategy by defining the hydrogeological and 

hydrological processes . 

estimate recharge and its distribution on a 

regional scale. 

enable the effectiveness of various management 

options to be tested. 

Within the Murrumbidgee River Valley, their research, 

both regional and site specific , has been in the Yass 

area. 

4) Research Organisations. 

a) CSIRO - Commonwealth Scientific and Industrial 

Research Organisation - is conducting research in 

two main a r eas. Firstly, in the field of 

electromagneti c induction techniques to aid 
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recharge mapping. This work is located primarily 

in the Scenic Road Landcare Group near Young, but 

does at times spill over into the Murrumbidgee 

catchment. The other project is being undertaken 

by ANSTO (the nuclear arm of CSIRO) uses isotopes 

to study hydrogeochemistry in salt-affected areas 

within the Yass Valley Project. 

b) 	 Sydney University is also involved in the Yass 

Valley Project looking at hydrogeology and in 

particular the relationship between "lineaments " 

and the outbreak of surface salinity. 

5) Others - Involved in Land-use Management. 

a) Department of Agriculture who principally 

research and provide advice on various 

agricultural management options . 

b) 	 Greening Australia - an organi sati on promoting 

the establishment of trees throughout Australia . 

The high environmental costs brought about by the 

clearing undertaken in the past 100 years has 

prompted a federal strategy of extensive re

establishment of trees. 

c) 	 Forestry - promoting and providing expertise in 

the field of f o r es try. 
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d> 	 Consultants in Agriculture <pasture and cropping 

managmenent) 1 Forestry 1 Hydrogeology and so on are 

also operating within the field of Dryland 

Salinity. 
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5. Discussion 

A number of observations can be made regards dryland 

salinity. First of all, that it is a wide ranging problem 

affecting a variety of people. Those directly affected by 

the loss of land productivity and the degradation of water 

supplies, through to the indirect costs imposed on society 

who must pay for a less efficient agricultural sector and 

the construction of new water supplies to replace those 

which are becoming too saline to use. The general concept 

of environmental degradation is also important to a l arge 

proportion of society who no longer accept its unchecked 

advancement. 

Dryland salinity is also a diverse problem in that it 

incorporates a number of disciplines. The groundwater 

hydrologists, soil scientists, agronomists, foresters , 

economists, ecologists, engineers, resource managers and 

others, all of whom have an important role in addressing the 

problem. Obviously, the most effective solutions will 

require the implementation of a strategy combining all 

available resources. 

As has been outlined, a number of projects and 

investigations are underway regards dryland salinity. These 

can be divided into those looking at processes and those 

examining management options. Both groups have provided a 

lot of useful information in which basic strategies and 

current r ecommendations are based. They also point to 



- 23 

shortfalls in our knowledge and future research 

requirements, highlighting the need for ongoing research t o 

improve our understanding of the problem and to widen t he 

options and/or their effectiveness as alternate manageme n t 

strategies to deal with salinity. 

A potential problem is a lack of communication . Firstly 

between those studying processes, then with those dev e l oping 

alternate management strategies and finally to t h e people 

who are implementing these strategies . 

The implementation of dryland salinity abatement s tra t e gies 

is perhaps the most important element in t h e who l e p roble m. 

Research and investigation is vita l to provide an 

understanding and develop management option s , h owe v e r "their 

worth is only as good as their use". 

A question to be answered is "at what s tage do we have 

enough information to begin effective ly imple me nting 

salinity abatement strategies? " The gene ral answe r to this 

is: nowl 

The Soil Conserv ation Service is the principal organisation 

co-ordinating the e x ten s i o n o f r e s e arch and investigations 

to the community, as well a s initiating many of their own 

r esearc h a nd inve stigatio n projects. Their aim is to 

a c h i e v e implementation by land-users through advi ce , 

ass istance and d e monstration . 
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Some of the problems not yet mentioned in addressing the 

dryland salinity problem with the Murrumbidgee River Valley 

are outlined below. 

It is commented that there is a problem in applying the Yass 

Valley project and its demonstration sites to the Riverina 

region where land-values and productivity are different. 

The demonstration sites provide a package on dealing with 

salinity and rising watertables. The optimum strategy will 

vary according to land capability and productivity . What 

may be an acceptable management option on class v to VII 

grazing land in the Yass Valley would not necessari ly be a 

viable option in the class III to V cropping and grazing 

lands which cover much of the Riverina' s salt-affected 

areas. 

There is a problem that land management options seem limited 

and there is a lack of information on the viability and 

effectiveness of alternative land management options. There 

would appear to be a need to establish demonstration sites 

where effective salinity management strategies are being 

implemented and these be monitored to show physical 

responses of soil and water as well as economic viability. 

A further problem encountered when attempting to deal with 

the salinity problem is that effective solutions must look 

at the influencing catchment. The treatment of large 
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regional catchments is a long term·educational problem where 

management of large areas must be modified to reduce 

recharge. 

The development, demonstration and extension of suitable 

alternative farm management options must be a high priority 

in addressing the insidious problem of dryland salinity and 

rising watertables. 

Perhaps the most difficult part of the dryland salinity 

problem is determining the most effective way to implement 

our knowledge of dryland salinity and bring about a 

widespread change in land management practices. 

Do we have enough resources? 

Bringing together a diverse range of information and 

successfully passing it on to the community is in 

essence what is required - how is this best achieved? 

information co-ordination 

extension/education 

demonstration 

assistance 

what priority do these components have? 
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6. Recommendations 

The following recommendations are made based on the findings 

of this report. 

1) 	 This is a preliminary report undertaken in a minimum 

period of time. To be more meaningful, it needs to be 

further developed over the next 6 months. 

2> 	 Current levels of research and investigation need to 

be continued. 

There is a need for research into the question of deep 

percolation. The area between the soil/pl a nt/air 

interface and the groundwater aquifer is not yet 

adequately understood. 

3> 	 The co-ordination and implementation of all available 

information is required for use in exten sion and 

demonstration of dryland salinity abatement strategies . 

The demonstration of integrated farm management 

strategies which address dryland salinisation in 

conjunction with other related degradation issues 

is required. 



- 27 

It would be appropriate to implement an integrated 

demonstration of property management at the 

catchment management level. Monitoring and 

investigation would be established with the 

potential to incorporate additional programs over 

time. 

The reclamation and management of saline discharge 

areas also needs to be demonstrated. In many 

areas the abatement of salinity by reducing 

catchment recharge is a very long term prospect 

and there is a present need to manage the 

discharge sites. These demonstrations require 

monitoring by piezometer to measure changes . 
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APPENDIX A 


ARID LAND SALINITY 

Scalds are a common erosion feature of the textural contrast 

soils on the Riverine Plain in southern New South Wales. Th e 

grazing of the pastoral lands of western NSW during the first 

decade of settlement was marked by a lack of understanding of 

climate, rangeland characteristics and management requirements . 

As a consequence, large areas were overstocked by sheep a nd 

suffered from rabbit plagues and inadequate stock watering 

systems. 

The result was a widespread decline in pasture cond i tion, 

particularly the cover of perennial species. With a lack o f 

cover, the land was very susceptible to the ravages of wi nd a nd 

water erosion, leading to the extension of vast areas of sca lded 

country. Much of this scalded, unproductive land was l ocated on 

old terraces and raised floodplains of the western str e ams. 

Figure A1 is taken from a study of arid land sca l din g in the 

Riverine Plain . 

Extensive natural re-vegetation of these sca l d s ov e r the pe riod 

1950 to 1962 has been previously repor ted. Mapping of current 

scalds and areas that had r e-vegetated between 1962 and 1980 has 

shown that this process is continuing. 



I	Fig~~::"A;~·;:::::y a~::·~::~;,i~::~~:·:fmain sot/ types (after Atkinson and 
Melville, 1987). 

lscale 1:2 000 000 
A4 RED BROWN EARTHS- Moderately fertile texture contrast soils with hard setting 
!topsoils prone to structural breakdown. Subsoils are dispersible and sadie, making 
tbe?n prone to water erosion and salinisation. 

IA6 COARSELY CRACKING GREY AND BRO\f/N CLAYS - Deep moderately fertile 
alluvial heavy clays prone to co1npaction and salinisation under irrigated 

1cultivation. 

G4 CALCAREOUS EARTHS - Reddish brown gradational foams on dunes and 
lsandplains. Swales contain brown unrform and gradationalloams with nodular 
carbonate throughout the profile. Subject to set,ere wind erosion tf disturbed. 

lcs SCALDED RED TEXTURE CONTRAST SOILS- Severely sheet eroded alluvial 
texture contrast soils. Often associated with A6 soils. 

I	L6 SILICEOUS DUNE SANDS- Deep unifonn red sands. Low fertility and water 
balding capacity subject to severe wind erosion hazard if disturbed. 

I 	 Jourl)al of Soil Conservation 73 
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However, the rate of re-vegetation appears to be slowing down . 

Observations suggest that the remaining scalds are unlikely to 

re-vegetate naturally. It will be necessary to undertake 

artificial reclamation measures such as waterponding to further 

reduce the area affected by scalding. 

Waterponding has been successfully used to reclaim textura l 

contrast soils which have been eroded by wind and water eros i on. 

Scald reclamation aims to establish perennial species whic h will 

enable a permanent long term increase in sustainabl e gra z ing 

rate. 

Initially re-vegetation is aided by waterponding becau se run- off 

is reduced and subsoil moisture increased. I n t he l onge r term , 

leaching causes collapse of the sodic B-hori zon whic h forms 

shrinkage cracks on drying. These improve infiltr ation. The 

subsequent improvement of soil structure e n courages c ontinued 

re-vegetation . 



APPENDIX B 


THE ECONOMIC IMPACT OF INDUCED DRYLAND SALINITY 


A FRAMEWORK FOR ASSESSMENT 


Induced dryland salinity makes productive farmland unproductive 

with consequent economic penalties. The economic costs of 

salinity can be determined from a knowledge of the nature and 

extent of the problem and the means and costs of overcoming it. 

As this body of information on salinity grows, there is a n 

awareness that it is a significant economic problem. The more 

so because it has developed over a long period and will take a 

long term effort to correct. This leads to the need to a llocat e 

resources to the problem with the aim of achieving a nett 

economic benefit. In view of this, a number of speci f i c 

hydrogeological and agronomic facts need to be establ ishe d. 

These provide the framework for determining the econ omi c impac t 

of salinity and the cost benefit studies necessary to a llocate 

corrective resources. 

Degree of Economic Damage to Salted Areas 

The damage to crop and pasture production caused by s alt is a 

continuum ranging from slight damage , amelio r a t e d by t o lerant 

species, to total production loss. The economic e ff e cts of this 

agronomic damage are generally assessable, particularly in the 

extreme cases and are e xpressed n ormally as a percentage loss of 

production. This assessment, c ou p l e d to average production 
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value, can determine the income effect on production of salinity 

per hectare. A secondary effect of this is the capitalized 

effect of lost production reflected in the value of the land. 

Until recently, stable historical saline sites have had little 

impact on land values. This situation is changing as awareness 

of the potential spread of salinity and its economic damage are 

factored into land values. The evidence of this is anecdotal to 

date. 

Extent of Economic Damage 

The extent or area covered by induced dryland salinity affects 

the economic aggregates simply by multiplying it by the degree 

of economic damage. The figures availab~e on the areas affected 

by salinity have increased rapidly and have shown a considerable 

change over the past decade. In 1982 a report on 'Salting on Non 

Irrigated Land in Australia' by the Working Party on Dryland 

Salinity in Australia estimated that there were 4,000HA affected 

by 'seepage salting' with land value and production costs of 

$2.4m and restorative costs of $.5m (1982 dollars) . Furthermore 

the report added that 'In the tentative opinion of the 

responsible officers of the NSW Soil Conservation Service, on the 

basis of numerous observations and detailed experimentation, 

increases in the size of individual (saline) areas and the number 

of outbreaks are unlikely to occur .' 

In 1988 the Land Degradation Survey carried out by SCS of NSW 

found that 14, OOOHA were moderately or sever e ly affected by 

saline seepage with capital land value lost being $22m and annual 
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gross value of production lost being $2m. In constant value 

dollars this represents more than a threefold increase in lost 

wealth and income since 1982 due to salinity. 

Current detailed investigations in the Murray Darling Basin to 

identify land degradation show substantial additional areas of 

salinity. Significantly most of these show salinity in its early 

stages. 

From an economist's standpoint, this data establishes that the 

area affected by salinity in NSW is in excess of 14,000HA a nd 

is probably considerably higher. 

Rate of Increase in Salinity 

From 1982 data, 1988 data and current investigation, it is clear 

that the area affected by salinity is increasing significantly. 

One difficulty with this assessment is that some of the increase d 

area identified is due to better evaluation of existing salinity 

rather than increased areas affected by salinity. One SCS 

estimate (Keith Emery) suggests that the rate of increase of 

salinity is in the order of 10-15% pa. Even taking the lower 

estimate of 10%, this would lead to a doubling of the area 

affected by salinity roughly every seven years. If this rate of 

increase were to be maintained for fifty years, it would involve 

1.8 million hectares being affected by salinity. 
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Onsite and Offsite Costs 

The degree of lost production, the area affected by salinity and 

the rate of change of the area affected relate to costs due to 

lost agricultural production on the farm. The costs extend 

beyond this. The offsite or downstream effects on water quality 

and irrigation production, have been evaluated. Powell and 

Jensen suggest that a fourfold multiplier should be used - that 

is for each dollar of production loss on farm, four dollars costs 

are incurred in relation to water quality and irrigation 

production loss. The offsite multiplier cost would have to be 

investigated and determined for each catchment to allow accurate 

economic analysis. 

Costs of Overcoming the Problem 

The incidence and impact of salinity are frequently separated 

with the costs of solving the problem lying with landholders who 

do not suffer the problem. Futhermore, the considerable offsite 

costs due to degraded water supplies are frequently not able to 

be met by the landholders at the source of the salt discharge. 

The situation suggests a failure of normal market mechanisms to 

cope with the problem. In acknowledgement of this , government 

intervention has been deemed necessary. In this circumstance , 

without the economic discipline of market forces , careful cost 

benefit analysis should precede any commitment of resources. 
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The cost of many government sponsored solutions to salinity have 

been high and the results long term and sometimes uncertain. 

Accordingly it is important from an economic standpoint that 

solution to salinity should be in themselves economical ly 

sustainable, such as agroforestry and deep-rooted pastures on 

recharge areas. 

Some Reflections 

The Cost of Doing Nothing. From the estimates of the area 

affected by salinity, its capital and recurrent costs and the 

estimated rate of increase in area affected, the costs of doing 

nothing are very high, with estimated annual production bases in 

the order of half a billion dollars <in 1989 dollars> by 2050 in 

NSW alone, and doubling every 7 years thereafter. 

This estimate can be challenged as it is based on what could be 

described as tenuous data. Evidence so far has shown however 

that we have tended to underestimate the economic effects of 

salinity. 

Waiting for Accurate and Well Researched Data The a r eas of 

economic concern that I have touched on are all currently under 

investigation and research. There is no evidence that this 

research will indicate that the problem will be so lved without 

intervention (as was hoped in 1982>. It appears economically 

unsound to delay remedial action on a 10% compounding problem 

that has a long lead time for remedy. Current data provides 
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sufficient information to provide informed cost benefit analyses 

on many saline areas. 

Conclusion 

Combatting salinity is an inexact art; so is economics. An 

economic analysis of salinity is thus open to criticism on t h e 

basis of the number of questionable judgements that have to be 

made. This aside, the intent, severity and rate of i n crease in 

salinity provide a broad framework for assessing the cos t s o f the 

problem. Providing the solutions are in themselves econ omic ally 

sound (i.e. self-funding) then a favourable cost benefit ana lys i s 

can be expected. The failure of the market f ocu s t o solve 

salinity problems makes non market intervention necessary. 

Po.\ lhorf\e.. . 
Ec...o \"\ o "f('\. .\ -s.-\

~.c.s. 






