
 

 
 

LAKE WYANGAN 

CATCHMENT 

 
ENVIRONMENTAL 
STATUS REPORT 

 
 

(draft) 

 
 
 
 

Updated: December 2003 
 



 

 

ACKNOWLEDGMENTS 
 

 

This report was first written and compiled in 1999 by Annette McCaffery, on behalf of 

Murrumbidgee Irrigation with the use of Natural Heritage Fund (NHT) funding.    The section 

on the water and salt balance was written by Ary van der Lely, of the then Department of 

Land & Water Conservation, Leeton.   The latter person has now updated the report using 

more up to date information regarding irrigation water diversions, deliveries, transfers, etc., as 

well as the water and salt balance aspects. 

 

Acknowledgments are due to the following people for providing information and comments: 

 

Lilian Parker, Murrumbidgee Irrigation 

Les Ellis, Murrumbidgee Irrigation (1999) 

Steve Matheson, Murrumbidgee Irrigation 

Brad Power, Murrumbidgee Irrigation 

Melanie McMahon, Murrumbidgee Irrigation 

Annette Pavese, Murrumbidgee Irrigation 

John Sutherland, Murrumbidgee Irrigation 

Robert Kelly, Murrumbidgee Irrigation 

MIA Council of Horticultural Associations 

Environmental Research and Information Consortium Pty Ltd 

Bill Moller, Murrumbidgee Field Naturalists 
Pratt Water 



 

 

INDEX 
 
 

1. INTRODUCTION ................................................................................................................................................................... 1 

2. PHYSICAL SETTING ............................................................................................................................................................ 2 

2.1 Physiography .............................................................................................................................................................. 2 
2.2 Geology ...................................................................................................................................................................... 2 
2.3 Geomorphology .......................................................................................................................................................... 3 
2.4 Soils ............................................................................................................................................................................ 3 
2.5 Climate ....................................................................................................................................................................... 5 

3. IRRIGATION DEVELOPMENT................................................................................................................................................. 6 

3.1 Water Supply System ................................................................................................................................................. 6 
3.2 Drainage System ........................................................................................................................................................ 6 
3.3 Farm Types and Irrigation Systems ............................................................................................................................ 7 
3.4 Allocations .................................................................................................................................................................. 9 
3.5 Crops Grown .............................................................................................................................................................. 9 
3.6 Tile Drainage ............................................................................................................................................................ 10 

4. WATER AND SALT BALANCE ............................................................................................................................................ 11 

4.1 Introduction ............................................................................................................................................................... 11 
4.2 Hydrological and Salinity Data .................................................................................................................................. 12 
4.3 Water and Salt Balance Model ................................................................................................................................. 13 
4.4 Discussion of Results ............................................................................................... Error! Bookmark not defined.4 

5. IMPACTS OF IRRIGATION DEVELOPMENT ............................................................................................................................ 18 

5.1 Groundwater Systems .............................................................................................................................................. 18 
5.2 Soils .......................................................................................................................................................................... 18 
5.3 Water Quality ............................................................................................................................................................ 19 
5.4 Channel Seepage ................................................................................................................................................... 200 
5.5 Flora and Fauna ....................................................................................................................................................... 21 
5.6 Wetlands ................................................................................................................................................................... 22 

6. RECREATION, EDUCATION AND PERI-URBAN DEVELOPMENT .............................................................................................. 25 

6.1 Land Assessment of Crown Land ........................................................................................................................... 255 
6.2 Recreation ................................................................................................................................................................ 25 
6.3 Education .................................................................................................................................................................. 25 
6.4 Peri-urban Development ........................................................................................................................................... 26 

7. CONCLUSIONS AND RECOMMENDATIONS ........................................................................................................................... 27 

REFERENCES ............................................................................................................................................................................. 28 

APPENDIX 1:  MAP SHOWING THE LAKE WYANGAN CATCHMENT CHANNEL SYSTEM ...................................................................... 29 

APPENDIX 2:  MAP SHOWING TILE DRAINAGE AREAS WITHIN LAKE WYANGAN CATCHMENT ........................................................... 30 

APPENDIX 3:  MAP SHOWING AHD FOR GROUNDWATER IN THE LAKE WYANGAN CATCHMENT ....................................................... 31 

APPENDIX 4:  WATER QUALITY INTERPRETATION TABLES ............................................................................................................ 32 

APPENDIX 5:  REMNANT VEGETATION .......................................................................................................................................... 33 

APPENDIX 6:  MAP OF WETLANDS ............................................................................................................................................... 34 

APPENDIX 7:  MAP 1 SHOWING POSITION OF CROWN LAND RESERVES .......................................................................................... 37 

APPENDIX 8:  MAP SHOWING PERI-URBAN DEVELOPMENT AND JACK CARSON RESERVE .............................................................. 42 

 
APPENDIX  9.  Water and Salt Balance Model                            44 
 
APPENDIX 10   Water and Salt Balance Data             55  

 
 



 

 1 

1.   Introduction 
 
The Lake Wyangan Catchment is part of the area of operation of the Murrumbidgee Irrigation 

Area and is therefore part of the area considered as being covered by the MIA Community 

Land and Water Management Plan (MIACLWMP).   However during the development of the 

MIACLWMP no detailed study of the environmental status of the Lake Wyangan Catchment 

was carried out. 

 

During plan development it was considered that many of the options indicated in the 

MIACLWMP, based on the implementation of on-farm Best Management Practices, would 

also be the options to provide the best solutions to many of the existing problems in the Lake 

Wyangan area.  This report aims at bringing together the available information related to the 

environmental issues in the Lake Wyangan catchment, including problems being experienced 

and current management practices being undertaken by irrigators in the area.  The report also 

aims to highlight any trends that have been occurring, including those associated with peri-

urban development. 

 

The information compiled will provide a baseline to enable further studies to evaluate the 

impacts of implementing various management options, both on-farm and regarding infra-

structure.  It will also be a basis for the review of the environmental status of the area in the 

future. 
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2.   Physical Setting 
 
 

2.1 Physiography 
 
Although the Lake Wyangan Catchment is within the boundaries of the Murrumbidgee 

Irrigation Area (MIA) it is quite different in its formation, topography, vegetation types and 

soil characteristics.   

 

The Lake Wyangan Catchment covers approximately 9000ha of productive irrigation farming, 

including intensive horticulture, vegetable growing as well as broad acre agriculture.   The 

area is unique in that it is an enclosed system with irrigation water entering through a gap in 

the McPherson’s Range and no drainage leaving the area except by a pumping station. 

 

Irrigation water is diverted at Three Way Bridge west of Griffith from the MIA Main Canal.  

The channel bifurcates into the Lakeview Branch Canal and the Ballingal Slopes Canal at 

Scotts Bridge, where it enters the basin.  The Lakeview Branch Canal and its extension is 

approximately 43.5 km in length and the Ballingal Slopes Canal about 4 kilometres.   

Appendix 1 is a Map showing the channel system superimposed on an aerial photograph. 

 

The Lake Wyangan Catchment is isolated from the Riverine Plain by the McPherson Range 

and essentially is a basin bordered by hills on three sides forming the shape of a horseshoe 

(Bulletin No.289, 1979).  The land surface is sloping away from the range and is undulating 

in parts.   The landscape consists of a series of smaller and larger depressions, with the two 

main depressions being Lake Wyangan itself.    The land elevation at this lake is about 15 

metres below the land surface in the Riverine Plain just south of Griffith. 

 

The landscape of the basin is classified as mallee, which at one time was the dominant 

vegetation type.  Its low lying position in the overall landscape has also been cited as a reason 

for the occurrence of frosts at a higher frequency than elsewhere in the Griffith area. 

 

 
2.2 Geology 

 
Geologically the Lake Wyangan Catchment is very different to the Riverine Plain in both 

derivation and age.   The landscape is much older as it has not been covered by more recent 

deposits from streams such as prior streams of the Riverine Plain.   The McPherson Range 

was formed in the late Devonian Age (approximately 400 million years ago) from the 

Cocopara Group and comprises sandstones, siltstones, pebbly conglomerate and quartzite 

sandstones (Pels, 1960).     

 

Much of the deposition within the basin took place in a lake environment during the Tertiary 

age (1-100 million years ago).  The material deposited represents weathered products derived 

from sedimentary rocks from surrounding hills but the deeper layers contain some brown coal 

and lignites, e.g. at Bore 675 (Pels, 1960).  The top of the Tertiary sequence is capped by 

pipeclays and sand, followed by further colluvial deposition. During more recent times 

(Quaternary) significant quantities of parna (aeolean clay) were added to the surface horizons 

(Butler, 1956, Pels, 1960, ERIC, 1999).   The aeolian clays were derived during dry periods 

from the west and would also have contained significant salt.  These salts, added to salts in 

rain water over a long time and the lack of natural drainage explain the saline nature of the 

Lake Wyangan catchment, particularly in the lower parts. 
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2.3 Geomorphology 
 

The erosion and eluviation of the geological material found in the Lake Wyangan Catchment 

have produced a range of soil types and other formations such as lunettes and gypsum 

deposits (ERIC, 1999). 

 

The occurrence of lunettes and gypsum deposits indicates that Lake Wyangan has long been 

an intermittent wetland where salts leached by drainage have concentrated in the bottom of 

the basin.  During wetter periods over the last 22,000 years salts accumulated in the bed of the 

basin.  The more soluble salts were then dissolved and leached out in natural drainage leaving 

the less soluble salts (predominantly calcium sulphate) behind.  These gypsum deposits were 

mined until the 1950’s when Lake Wyangan became permanently flooded (Ellis, 1998). 

 

The nature of soil deposition by aeolian action also involves the deposition of salts as part of 

the Mallee landscape.   The permeable nature of the surface soils and the salt content of the 

subsoil has implications for the irrigation potential of these lands, and this was recognised as 

an issue when the land for the Lakeview Extension was being considered for development on 

several occasions from 1923 to 1953 (Crosby, 1953).    

 

The Lake Wyangan Catchment comprises a complex of 6 distinct wetlands (Appendix 6).  

These include North and South Lake Wyangan, Nericon Swamp, Campbell’s Swamp, Little 

Swamp and Tharbogang Swamp.  Studies conducted have indicated that Nericon and 

Campbell’s Swamps are of local, national and international conservation significance. The 

nature of the wetlands has changed considerably since the introduction of irrigated agriculture 

into the Lake Wyangan Catchment. 

 

 

2.4 Soils 
 
In 1938 CSIRO conducted a survey of the horticultural soils of the MIA referred to as 

Bulletin 118.  This was revised in 1979 by B.E. Butler for the CSIRO and called Bulletin 289.  

This bulletin described the characteristics and extent of the major soil types found in a small 

portion of the Lake Wyangan Catchment on the slopes where horticultural production 

occurred at the time.   

 

Apart from this study the information accumulated on soil profile layering, colour, texture and 

structure, etc in the area has been minimal, except that from 1955 onwards all of the 

horticultural soils have been intensively tested for hydraulic conductivity in the 1-2 metres 

zone, which became the main and over-riding criterion for land suitability for horticulture.  A 

soil which can be drained effectively usually displays all of the other favourable 

characteristics and can be managed for optimal production. 

 

Bulletin 289 indicates that the soils that were mapped in the basin consisted of a mantle of 

loams and subplastic clays, with a small variable component of colluvial and windblown 

materials.  The soils close to the Lakeview Branch Canal are often stony and are underlain by 

rock.  Generally they do not show any accumulation of carbonate in the subsoil. 

 

The main soil types used in horticultural production at the time were distributed as at Table 

2.4.1.  Almost every soil type has its own particular difficulties in their management under 

irrigation.  Nevertheless, Wyangan loam, Lakeview loam, and Ballingal loam are amongst the 



 

 4 

best horticultural soils found in the Griffith area, particularly when sub-surface (tile) drainage 

allowed the management of high watertable levels induced by irrigation excess. 

 

Table 2.4.1: Major Soil Types and their distribution in the Lake Wyangan Catchment (Bulletin 
289, 1979) 

 

Soil Type Distribution Occurrence  Description 

Wyangan 

Loam 

Highest and 

steepest part of 

slope (1:33 

gradient) 

20% Occurs in long narrow strip on lower slope of 

McPhersons Range.  Found on planted areas close 

to stony outcrops of hill rock.  Shallow, red soil, 

underlain by rock boulders with gradual transition 

from A to B horizons.  Surface soil is a loam, which 

is sticky when wet with visible coarse particles.  

Infiltration is impeded due to less permeable sub 

soil.  Only soil in area with no calcareous horizon. 

Lakeview 

Loam 

Fringing the 

Wyangan Loam 

particularly on the 

west side of the 

section 

10% A narrow strip of non-stony red loam soil with a 

light profile.  Subsoil is sandy with a minor degree 

of carbonates.  This type is not extensive but it very 

suited to citrus growing. 

Ballingal 

Loam 

Spread evenly 

over the middle 

slopes 

17 % The distinguishing feature is the redness of the 

upper 60cm of soil and the presence of a well 

defined hardpan.  High amounts of carbonates in 

the subsoil. 

Type 6 Spread evenly 

over the middle 

slopes 

15 % More extensive on the western half of the surveyed 

area.  Characterised by a hard carbonate layer.  

Associated with Wyangan Loam and Lakeview 

Loam.  Permits free percolation of water. 

Mallee 

Soil C 

Dominant in 

eastern end of the 

settlement and 

extends North to 

the main mallee 

belt 

 Unpromising horticultural soils covering most of 

the north-eastern portion of the Lakeview 

settlement.  The profile is variable but generally is 

grey to grey-brown sandy loam with varying heavy 

hard carbonates changing to a grey or mottled 

sandy clay loam in the subsoil with heavy rubble.  

Irrigation is difficult due to open soil structure and 

the potentially saline condition of the soil surface.  

The hard carbonates usually develop into a hard 

layer. 

Type 1   Brown loam surface to grey brown light clay 

subsoil with medium hard and soft carbonates. 

Type 2   Red-brown loam to clay loam surface to light grey-

brown medium clay subsoil. 

Type 3 Often adjoins 

Lakeview Loam 

 Brown to red-brown loam or course sandy loam 

surface to light brown course sandy loam subsoil.  

Contains varying types of carbonates at varying 

depths.  Permits free percolation of water 

Type 4 Only found on 

lower slopes 

adjacent to Lake 

Wyangan 

 Red-brown or brown sandy loam surface to a blue-

grey light to medium clay subsoil. 

Type 5 Occupies the 

courses of former 

natural drainage 

channels from the 

range to the lake. 

 Red-brown loam surface.  May be underlain by red-

brown, light brown or grey-brown clay subsoil.  

Permits free percolation of water. 
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The six soils (Type 1 to Type 6 inclusive) mapped in the area were not found anywhere else 

in the MIA during the survey referred to in Bulletin 289.  It was concluded they were all 

derived from colluvial material from the McPhersons Range.  They all have a red surface soil 

with coarse sand grains prominent. 

 

The Mallee Soil (C) occurring north of Jones Road has been considered a problem soil.  

Crossby (1953) describes the attempts made to develop this land for lucerne and vegetable 

growing from 1923 to 1953 and the findings of numerous committees and experts.  The final 

conclusion was that the potential for more intensive irrigation was limited.  Since that time 

much of the land has been farmed for pastures only, with occasional vegetable growing.   

 

The above constitutes a description of the soils occurring in only parts of the Lake Wyangan 

Catchment.   In 1998, steps were taken to survey the soils of the basin using remote sensing 

techniques.  This will be discussed in section 5.2 of this report. 

 

 

2.5 Climate 
 

The climatic data for the Lake Wyangan Catchment is the same as described for the 

Murrumbidgee Irrigation Area in the MIA & Districts Community Land and Water 

Management Plan (1998).  The following is a summary. 

 
Temperatures 
 
The Griffith area can be characterised as having hot summers and cool to mild winters.  On 

average 5-6 frost nights occur during the period of June to August.  The average maximum 

summer temperature is around 31OC usually with extended periods of temperatures reaching 

35oC or more.  Winters are generally cool to cold.   The Lake Wyangan area may be a bit 

cooler during winter, and with frost incidence a little higher. 

 

Evaporation 
 
The mean monthly class-A pan evaporation peaks at 9.5 mm/day in January and drops to 1.5 

mm/day during June.  The mean long term yearly average evaporation is 1869 mm. 

 
Rainfall 
 
The long term average yearly rainfall is 406mm with a range of 256mm to 609mm.  Rainfall 

occurs relatively uniformly throughout the year however long term data indicates a low in 

February of 27.8mm and a high in August of 40.4mm.  
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3.   Irrigation Development 
 
 

3.1 Water Supply System 
 
Irrigation water is supplied to the Lake Wyangan and Nericon areas via the Lakeview Branch 

Canal and the Ballingall Slopes Branch Canal.  The irrigation water is derived from two 

sources.  The main source is the water diverted from the Main Canal System at Three Ways 

Bridge.  The second source is from a re-use pumping system where up to 40 ML per day can 

be pumped from South Lake Wyangan into the Lakeview Branch Canal downstream of the 

Jones Road bridge (where the supply constraint is 160 Ml/day maximum). 

 

Appendix 1 is a map showing the irrigation supply system.  

 

Tabe 3.1.1 is a summary of the volume of supply water diverted into the Lakeview Branch 

Canal from the Main Canal and the South Lake Wyangan pumps at Jones Road (1).    

 

Table 3.1.1.   Summary of volumes diverted to the Lake Wyangan irrigation supply system, 
deliveries and rainfall. 

 
Year Lakeview Ballingall Jones Road  Total Total Rainfall

Diversions Diversions Pumps Discharge Deliveries

1996/97 34970  n.a. n.a. n.a. n.a. 349

1997//98 34420  n.a. 3028 >37448 30798 366

1998/99 21140  n.a. 2632 >23772 17243 538

1999/00 16365 1647 2013 20025 12883 589

2000/01 24530 1779 1933 28242 19522 416

2001/02 28190 2114 2620 32924 23490 288

2002/03 27215 2120 3050 32385 23604 253  
n.a. = not assessed. 

 
Table 3.1.1 shows that diversions and deliveries were much lower for the higher rainfall years 

1998/99 and 1999/2000.   Deliveries in the last couple of years were reduced due to water 

allocation restrictions.  Deliveries are about 65-75% of diversions including pump reuse, 

indicating a measurement problem, large channel losses, or both (2).  The Jones Road pumps 

contribute 8-10% to the overall supply, in contrast to the situation before these pumps were 

constructed in 1992, and all excess drainage was pumped to DC”U” and Barren Box Swamp. 

 

 

3.2 Drainage System 
 
The drainage system within the Lake Wyangan Catchment is a closed system.  Its end point 

comprises two lakes (North and South Lake Wyangan) which have a combined storage 

capacity of about 14,000 ML when full (Appendix 10).   The system collects drainage from 

the irrigation areas served by the Lakeview Branch Canal system, and runoff from the villages 

                                                      
1  The diversions are not measured at Three Ways Bridge, but in the Lakeview d/s from Scotts Bridge.  
The diversions into the Ballingall Branch Canal for the later years was estimated from daily farm 
orders, plus a 10% allowance.  For the earlier years the BBC diversions have not been assessed. 
2 See water and salt balance section regarding estimated escape losses, which end up in Lake 
Wyangan and then are partially reused.   Theft is another potential problem, but there is no data 
regarding that factor. 
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of Lake Wyangan and Nericon and any rural sub-division lands.  It also collects rainfall 

runoff from the slopes of the McPherson and Tharbogang Ranges. 

 

Similar to North and South Lake Wyangan, Campbell Swamp and Nericon Swamp also 

collect drainage from nearby farms and one channel escape.  These swamps are small in 

extent, but have developed important wetland habitats (Section 5.6).  Since 2000, the farms 

draining to these swamps have changed land use to rural residential, which is likely to have an 

impact on the hydrology (Secion 6.4). 

 

There is a pumping installation at Jones Road on the South Lake, which can lift up to 40 ML 

per day to be re-used in the Lakeview Branch Canal System.  There are three private pumps 

which also re-use the accumulated drainage in the lakes.  For further detail, see the water and 

salt balance Section 4. 

 

The North Lake is a popular recreation area and has been maintained at a gauge height of 

1.6m (106.6m AHD) for this purpose.  Any excess water from this lake overflows to the 

South Lake.  If then it can not be re-used locally from the South Lake, excess water can be 

pumped out via a pipeline across the McPherson’s Range into DC”U” at Tharbogang (then 

into Main Drain J) with a set of two drainage disposal lift pumps with a combined capacity of  

21 ML per day.   A map with drainage inlets and pump sites is shown at Section 4, and at 

Appendices 9 and 10. 

 

 

3.3 Farm Types and Irrigation Systems 
 
The Lake Wyangan Catchment (assessed using the MI Division 12 and 13 Maps) covers an 

area of approximately 15,200 ha, of which 9800 ha may be irrigable (6,100ha large area 

farms).   Murrumbidgee Irrigation’s customer list shows 181 names in the area.  Of these, 122 

properties have a water allocation.   Of these, 94 properties have a high security allocation and 

28 properties have a general purpose water entitlement.   The situation is summarised in Table 

3.3.1 

 
Table 3.3.1: Summary of Farm Types in the Lake Wyangan Catchment 2003 
 

Water Entitlement Holder Type Number of Units Entitlement (ML) 

General Security Water 28 16526 

High Security Water 94 29167 

Customers without Entitlement 59 NIL 

Source:  Murrumbidgee Irrigation records. 

 
The 1999 Environmental Status Report identified 81 customers being horticultural farm 

owners, rather than 94.   Pratt Water’s database (2003) recognises 126 farm units (71 

horticulture, 12 dual purpose, 24 non irrigable purchases and 19 large areas farms), of which 

105 units grow permanent horticultural plantings.    The matter of farm type has become 

confused in recent years since horticulture can be grown on either high security or low 

security water irrespective of farm type.  Overall, the impression is that there has been an 

increase in total horticultural area in the Lake Wyangan catchment.   

 

Table 3.3.2 is a summary of a survey during 1998/99 to establish the distribution of irrigation 

systems on the 81 horticultural farms identified at the time.   
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Table 3.3.2: Summary of Types of Irrigation Systems Used (1999) for Perennial Horticulture 
Holdings. 

 
 Drip 

Irrigation 

Microspray Furrow 

Irrigation 

Flood  

Irrigation 

Other 

No of Farms 7 10 26 11 8 

% of No. Surveyed 11 16 42 18 13 

Area (ha) 154.9 182.6 291.8 227.3 148.3 

% of Area Surveyed 15 18 29 23 15 
Source: This information is based on survey returns for 68 farms (out of a possible 81) conducted by the MIA 

Horticultural Council. 

 
Table 3.3.3 shows the best available current situation regarding the distribution of irrigation 

systems on various types of farms.    

 
Table 3.3.3.   Summary for Areas of different Types of Irrigation Systems for different Types of Farms 

(2003) 
Farm Type Units Total Area Irrigable Drip/Micro Risers Sprinklers Other Surface Total

DPH 12 2436 1307 477 411 0 0 420 1307

HOR 71 875 799 174 466 109 21 28 799

LAH 24 10826 6097 679 111 0 290 5017 6097

NIP 19 1084 884 524 337 0 0 23 884

Totals 126 15221 9086 1854 1325 109 311 5487 9086  
Source:  Pratt Water database, extracted for Lakeview and Ballingal Branch Canal areas only. 
 DPH = dual purpose, LAH = large area, NIP = non irrigable purchase, HOR = horticulture 

 
Assuming that all “surface” irrigation is for large area crops, it is found that about 3,600 ha is 

horticultural (some vegetables).  Of this, 52% may now be classified as having pressurised 

drip/microjet irrigation systems and 37% still has furrow irrigation with low pressure pipes 

and risers.  It is noted that the drip/micro irrigation systems include 870ha on three large 

properties which may not have been included with the 1999 surveyed area results.  On this 

basis the two sets of information are difficult to compare.  The proportion of area under 

drip/microjet systems appears greater than the proportion of farms.  Nevertheless, the 

impression is obtained that there has been a significant expansion of improved irrigation 

systems in the Lake Wyangan catchment. 

 

The funding available through the Land and Water Management Plan shows that in the Lake 

Wyangan catchment since the beginning of 2002, eight farms received a subsidy for installing 

HiTech (drip/microjet) irrigation systems for horticulture, and 10 (horticultural) farmers 

received a subsidy for whole farm plans.  These numbers are just above 10% of the number of 

farms in the MIA which have received a subsidy. 

 

The broad acre irrigation holdings in the Lake Wyangan Catchment primarily have border 

check systems with some existing contour layouts.  There has been and still is some centre 

pivot and lateral move systems in use.  However, many of the areas where these have been 

used are now developed for peri-urban development.  Other areas have been developed for 

permanent horticulture.   There may still be a role for these types of irrigation systems in the 

Lake Wyangan area in the future with several landholders indicating an interest in using them 

in the production of canola and lucerne (Ellis, 1999). 
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3.4 Allocations 
 
Allocations in the Lake Wyangan Catchment are based on the same requirements as the 

remainder of the Murrumbidgee Irrigation Area.  Prior to the beginning of each season the 

percentage of each holding’s allocation is announced. 

 

At present the volume of high security water entitlements in the Lake Wyangan catchment is 

29,167 ML and the volume of general security water entitlement is 16,527 ML.  Table 3.4.1 is 

a summary of the allocation announcements, the resulting allocation, transfers of water out of 

the catchment and deliveries to farms from 1997/98 to 2002/03. 

 

Table 3.4.1: Summary of Allocations and the Supply of Irrigation Supply Water for Lake 
Wyangan 1997/98 to 2003/04 

 

    

Year HS % GS % Allocation TWE Net Available Deliveries

1997/98 100 n.a. 39027 8087 30940 30798

1998/99 100 85 43214 9547 33667 17243

1999/00 100 78 42057 10568 31489 12883

2000/01 95 90 42582 10527 32055 19552

2001/02 95 72 39607 9788 29819 23491

2002/03 95 38 33989 5146 28843 23604

2003/04 95 36 33658 3647 30011 n.a.  
Source:  Murrumbidgee Irrigation records 
TWE = transferred water entitlement, HS = high security, GS = general security 

 
The general security water availabilty has declined over time.  Table 3.4.1 shows high water 

availability does not necessarily result in higher water use.  This also depends on rainfall 

during the year, particularly for large area farm irrigation.   Consequently, it makes little sense 

to discuss “not used allocation” in a general sense.  Table 3.4.1 shows that the amount 

transferred declined in lower water availabiltiy years 2001 to 2003, but that (in hindsight) 

during those years over 5,000 ML potentially was still available for transfer.   

 

 
3.5 Crops Grown 

 
Records of exact areas of the various crops grown within the catchment are not kept.  

However detailed water ordering information indicates the volumes of water being used on 

the various crop types occurring within the catchment.  Table 3.5.1 is a summary of this 

information. 

 

Table 3.5.1: Summary of Irrigation Supply Deliveries to Crop Types in the Lake Wyangan 
Catchment 1997/78 to 2002/03.   

 
Year Rice Pasture Cereal Vegies Vines Citrus Decid Misc Total

1997/98 2605 10253 4994 672 5621 5298 132 532 30798

1998/99 0 4724 1015 955 4551 5266 193 539 17243

1999/00 0 3159 705 677 2866 4354 230 932 12883

2000/01 0 6069 1167 1019 4010 4940 272 2075 19552

2001/02 0 5922 2518 2140 5200 6057 359 1295 23491

2002/03 0 3007 5265 1149 5412 6662 577 1532 23604  
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Table 3.5.1 indicates a substantial reduction in the volume of water diverted onto pasture 

compared to 1997/98.    A factor in this is that a large broad acre dairying enterprise was sold 

at that time.  Peri-urban and/or rural residential development appears to be targeting mixed 

large area farms and there have been recent vine grape plantings.   It may be noted that there 

is an increasing trend in HiTech irrigation systems (Section 3.3) and under those 

circumstances (lesser water application per hectare) a flat trend in water use for for instance 

vines may still indicate a larger area of that crop.   

 

The relatively high water use for citrus after 2001 is not explained by increasing areas, whilst 

some farms would have converted to drip/microjet.  The total rainfall for these two years was 

less than in 1997/98 or 2000/01, and much less than for 1998/99 and 1999/00. 

 

The miscellaneous category includes recreational uses and some miscellaneous crops.  The 

variation shown over time is not explained. 

 

  
3.6 Tile Drainage 

 
High watertable levels have been a problem in horticultural farms in the past and tile drainage 

plays a very important role in keeping the farms sustainable.   The volumes and quality of tile 

drainage effluent has not been systematically monitored in the MIA or Lake Wyangan, but 

surveys were conducted during 1968-72, 1980, and 1990.  These surveys indicated that 

overall the drainage rate used to be about 1.5 ML/ha/year, with the salinity of the effluent 

declining by about 10% every ten years.  

 

During 1998/99 a tile drainage study was conducted by Murrumbidgee Irrigation and the MIA 

Horticultural Council to assess the position at the time.   The survey included 8 farms of the 

Lake Wyangan area.     From an assessment of aerial photographs it was found the area tile 

drained is about 1111 ha.    Appendix 2 shows a map with these areas.     Table 3.6.1 is a 

summary of the results of the survey. 

 
Table 3.6.1: Summary of Tile Drainage Effluent Data 1998/99 
 

Total Area Drained (ha) 1111  

Average Volume ML/ha 1.95 

Total Volume Pumped (ML) 2059 

Salinity Range S/cm 810 – 5270 

Salt Load t /year  
(based on median value of 2000 uS/cm) 

2796 

Salt Load = Median EC * 0.6/1000 * Flow (ML) 

 
The survey was continued after 1999 on two of the Lake Wyangan farms referred to above, 

and one other farm.   The new results for the two farms are inconsistent in some respects with 

the 1998/99 data, showing less effluent being discharged for the same overlapping period.  

This has not been explained.   Generally from 1998 to 2003, both tile drainage flow and 

salinity fluctuated a lot, with the overall trend for both factors being downwards.  More detail 

of these data may be found at Section 4 and Appendix 10.    
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4.   Water and Salt Balance 
 

4.1 Introduction 
 
Drainage commenced to fill North and South Lake Wyangan in the 1950’s, and consists of 

rainfall and irrigation run off, tile drainage, and channel escape flows.   The North Lake is 

topped up from time to time to maintain levels suitable for recreational activities.   Several 

pumps exist to manage the inflows.  Water is re-used locally via the Lakeview Branch Canal, 

or discharged to MD”J” and the Barren Box Swamp. 

 

The levels of North and South Lake Wyangan are being kept within a fairly small range, the 

exception being drought year 2002 (Appendix 10).    There are three major components to the 

surface hydrology, inflows, evaporation minus rainfall, and outflows.  There are two other 

minor components, ground water inflow and outflow and runoff from adjacent land.  These 

latter two components may be assumed to be insignificant compared to the main components.    

 

Murrumbidgee Irrigation has two tools to manage the levels in North and South Lake 

Wyangan in response to the factors over which it has no or limited control (rainfall, 

evaporation, irrigation, tile drainage, private pump extractions).   It can top up the levels of 

the lakes by escaping from the channel system, and it can pump from the lakes when the 

levels rise too high.   In recent years Murrumbidgee Irrigation uses a third tool, which is to try 

to reduce drainage inflows by encouraging improved irrigation practices in horticulture, 

which should reduce tile drainage flows and runoff. 

 

Of the many inflow sources and channels, none is regularly monitored.  Figure 1 shows the 

various inflow and outflow points to both lakes. 
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Figure 4.1.1.   Channel Inflow and pump outflow points for North and South Lake Wyangan. 
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The general water balance for the North Lake for time t is described by Equation 1: 

 

VNLt = VNLt-1 + IPAt – ENLt + RNLt – PPt – Ot        (Equation 1) 

 
In which VNL = volume in storage, IPA = drainage inflow at picnic area, ENL = evaporation 

north lake, RNL = rainfall on north lake, PP = private pumping, and O = overflow to the 

South Lake. 

 

The water balance for the South Lake has similar terms as shown by Equation 2: 
 

VSLt = VSLt-1 + ISLt – ESLt + RSLt – PPt – PDCUt – PLVt + Ot        (Equation 2) 
 

In which VSL= volume in storage, ISL = combined drainage DC1, DC2, and DC3, PDCU = 

pumping to DCU, and PLV = pumping to the Lakeview channel. 

 

The IPA and ISL terms comprise several components, catchment runoff, runoff from 

irrigation and rainfall, escape flows from channels, and tile drainage from horticultural farms.    

 

Equations 1 and 2 assume that net groundwater inflow into the lakes and local direct runoff 

are negligible terms. 

 

Whilst the inflow may be balanced with the other factors at a range of levels, this range 

becomes much more limited when salinity data are included and the resulting salt balance has 

to balance with observed salinity data.  The known salinity data for the South Lake (Appendix 

10) allow for a reasonable assessment of the likely water and salt balance over time, or as 

average values.    

 
The objectives of constructing a water and salt balance model are to: 

1. Examine the nature of the apparent equilibrium of salt levels in the lake system 

2. Evaluate the effect of the Jones Road and DCU pumps on long term salinity levels. 

3. Evaluate the effect of scenarios, eg. a reduction in surface drainage flows, reduction in 

tile drainage flows and salinity, or changing pumping regimes. 

4. Make recommendations regarding future management of the lakes, if necessary. 

 

 

4.2 Hydrological and Salinity Data 
 

The various data required and available for the water and salt balance model are discussed at 

Appendix 10.   A list of relevant factors with brief comment is presented at Table 4.2.1. 

 

The salt sources are listed below: 

• Irrigation run-off containing wash-off salts.   Most irrigated horticultural farms have little 

salt in the surface horizons.   

• Rainfall run-off containing wash-off salts.    Some large area farm land and not irrigated 

lands may be somewhat saline in the surface horizons. 

• Channel escape volumes, containing salt levels equal to the irrigation supply.  In the 

Lakeview Extension channel this is higher than Main Canal salinity downstream of Jones 

Road (LV pumps). 

• Tile drainage from horticultural farms draining to the SLW (about 800 ha). 

• Tile drainage from horticulture in the Nericon and New Farms area (about 300 ha). 
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Table 4.2.1.   Relevant factors in water and salt balance and data availability. 
 

Type of Factor Factor Comment 
Inflow Inflow North Lake 

Picnic Area 
Contains not measured escape flows, runoff and tile 
drainage from about 300ha in the New Farms area.  Salinity 
not monitored 

 Inflow DC1, DC2, 
DC3 South Lake 

Monitored only during study 1977-1979.  Serves horticulture 
mostly.  Escapes, runoff, tile drainage from about 800ha.  
Salinity variable.  Trend should be downwards with improved 
irrigation. 

 Tile Drainage Monitored on some farms during 1998/99 and three farms 
from 1999 to 2003.  Data may not be representative. Difficult 
to estimate from rainfall and irrigation.   There is a seepage 
from channels component.  

 Local runoff Lands adjacent to Lake Wyangan.  Should be small.  Dairy 
farm has now ceased to exist.  Peri-urban development 
occurring.  No data. 

 Groundwater Some small flow from Campbell’s and Nericon swamps.  
Small but would be saline.  There is also groundwater 
outflow to the west. 

 Rainfall CSIRO records, average 400mm/year 

Overflow North to South 
Lake overflow 

Not measured systematically.  There is also a groundwater 
component through the causeway materials (unknown). 

Private Pumps South Lake pump Hours of operation sometimes recorded. Probably about 300 
ML/year 

 North Lake Pumps Two private pumps, volumes unknown.  Estimated to be 
about 1000 Ml/year 

Outflow DC”U” pumps Used when South Lake too full.  Volumes up to 6000 
ML/year have occurred.  Not used much recently.  Data 
available 

 Jones Road Pumps Started 1992.  Discharges South Lake water into Lakeview 
Branch Canal.  Hours recorded as well fitted with Dopler 
meter. 

 Evaporation CSIRO records.  Factor 0.75 based on lake evaporation 
study 1977-79 

 
 

4.3 Water and Salt Balance Model 
 

The development of a water and salt balance spreadsheet model based on the principles of 

Equations 1 and 2 is discussed in Appendix 9.   Actually, two similar models were developed.  

Model 1 uses typical annual average values for the main factors, which allows the 

examination of scenarios and the sensitivity of key outomes to the change of a particular 

factor, such as lake salinity.  Model 2 uses actual annual data as much as possible and was 

developed to examine the behaviour of lake levels and salinity in recent years, to examine 

which factors may have been significant. 

 

Table 4.3.1 shows the typical annual average input data used for main factors in Equations 1 

and 2. 

 

The “fixed” values in Table 4.3.1 were not changed in Model 1, but the variable factors were, 

to see the effect on other factors such as lake salinity trend.   This allowed the examination of 

scenarios once a suitable balance between factors was assessed.   
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Table 4.3.1: Model 1.  Main Annual Input Data for NLW and SLW. 
 

Factor Unit South 
Lake 

North 
Lake 

Type 

Area when Full ha 100 300 Fixed 

Average Depth m 2.1 4.0 Fixed 

Volume when full ML 2000 12000 Fixed 

Initial EC in model uS/cm 1000 1200 Fixed 

Tile Drain Area ha 800 300 Fixed 

TD salinity  uS/cm 2200 2200 Var 

TD volume/ha ML/ha 1.5 1.5 Var 

Runoff salinity in drains uS/cm 250 250 Fixed 

Overflow from NLW ML/year 1500 - Var 

Total volume pumped from SLW ML/year 4000 - Var 

Proportion pumped by DC“U” pump  0.25  Var 

Rainfall mm/yr 400 400 Fixed 

Evaporation  mm/yr 1800 1800 Fixed 

Main Canal salinity uS/cm 200 200 Fixed 

Max delivery Lakeview Branch Canal ML/mth  5000 Fixed 

Escape proportion to NLW   0.05 Fixed 

 
The results of the two models are described in the next section. 

 

 

4.4 Discussion of Results 
 
Scenarios considered and resulting conclusions are presented at Table 4.4.1. 

 
Table 4.4.1.    Scenarios using Model 1 and likely consequences for management 

 
Scenario Result 

Base case 
 

Volumes and salinitty similar to those in Table 4.3.1. 

Variable Overflow North to South Lake 
 

North Lake gets more saline if overflow reduces. 

Variable pumping rates  
(2000, 3000, 4000 and 5000 ML/year) 

Possible only if inflow reduces also.  Lake salinity will 
increase if pumping rates decrease as a result of 
decreasing inflows, all inflow factors in proportion, and 
inflow salinity remains the same 

Variable rates of tile drainage 
 

Has an effect on lake salinity as expected 

Reducing tile drainage salinity (10-20%) 
 

Has a positive but not very large effect.  

Use the Jones Road pumps exclusively DC’U” pumps take salt loads out of the catchment, the 
Jones Road pumps do not.   The effect of excluding the 
DCU pumps on the Lakeview channel salinity was found 
to be significant, but not high enough so that the target 
500EC for the channel could not be met. 

Improved irrigation efficiency The south lake salinity will improve, but the north lake 
salinity may deteriorate over time if there is less inflow, 
resulting in less through (over)flow. 

 
Despite all the scenarios where the salinity is increasing when one of the key factors is 

changed by a significant proportion, the salinity in both the North Lake and the South Lake 

appears to remain within acceptable limits into the future, or below 2,000 S/cm for the worst 

situations.  Such a salinity level is unlikely to affect the environment significantly (ANZECC 

guidelines), but it will affect the viability of private pumpers who are irrigating to the west of 
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the lakes.  Of course, more extreme scenarios than used in Table 4.4.1 would result in more 

serious consequences. 

 

There appears to be no problem with pumping a large proportion of the pumping volumes to 

the Lakeview Branch Canal.   However, a cautious management approach would maintain the 

capacity of the DC“U” pumps and not decommission them.  The DC“U” pumps may be an 

important management tool in the future to maintain South Lake salinity levels below about 

1400 EC maximum. 

 

Extension to farmers regarding water efficiency programs has to continue focusing on 

reduction of the tile drainage component as a key objective, because it has the most 

consequence for salinity levels in the Lakes.   A reduction of the fresh water components in 

drainage results in less water being available for the Jones Road pumps to the Lakeview 

Channel, and increasing lake salinity.  A proportion of through-flow is required. 

 

The annual input values for Model 2 included actual annual values for evaporation, rainfall 

and pumping rates to simulate monitored lake levels and salinity for the 1991 to 2002 period.  

Table 4.4.2 shows key input data. 

 

Table 4.4.2.   Annual data for rainfall, evaporation, and pumping rates for Model 2. 

 

              

Year Year Rainfall Evap LV pumps DCUpump

1991 1 272 2024

1992 2 573 1596

1993 3 591 1727

1994 4 215 2080

1995 5 488 1841

1996 6 442 1897

1997 7 336 2005 3519 2156

1998 8 406 1882 2778 1701

1999 9 610 1844 2445 1344

2000 10 564 1837 1796 1470

2001 11 322 2011 2136 1386

2002 12 250 2100 4050 0

2003 13 350 2000 1600 0    
 

Appendix 9 discusses the many other annual variables which had to be varied between years 

to achieve a reasonable balance.  These include:  

• Proportion of horticultural farms which have HiTech irrigation (drip, microjets). 

• Proportion of channel flows which end up as escape volumes to drains. 

• The proportion of irrigation or rainfall that becomes tile drainage flow. 

• The gradual improvement of the salinity of tile drainage effluent. 

• The changes in Main Canal (LakeView upstream) salinity over time. 

• The pumping volumes af the Jones Road pumps and the DCU pumps before 1996 

• Any extra volumes to the South and North Lakes to establish the water balance (top-

up). 

 

Figures 4.4.1 and 4.4.2 show the simulated results for lake levels and salinity.   The low 

oberved salinity in SLW during 2002 and 2003 (Appendix 10) could be modeled only if tile 

drainage volumes and salinity were very low, and/or there was a rapid turnover of SLW 

volumes by added fresh water (top-up).   Model 2 assumed the latter was the case, but the 

other possible contributing factors should not be ignored.  
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Figure 4.4.1.   Simulated NLW and SLW levels based on Model 2 
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Figure 4.4.2    Simulated Salinity in NLW and SLW based on Model 2. 

 

Model 2 assumed a 1000 ML/year private pumping volume from the North Lake (actual 

volume unknown, it is not monitored).   If this assumption is correct the model suggests that 

the private pumping has contributed significantly to removal of salt from NLW over time.  

This salt load otherwise would have to have been passed on to the SLW via the overflow 

factor.   Hence, if these pumps are de-commissioned, or their operation changed, the overflow 

from NLW to SLW at about 1400 uS/cm would increase and an effect on SLW salinity may 

be expected in the future. 

 

The NLW salinity has been fairly constant from the early 1980’s, when values of 1400 uS/cm 

were common (Appendix 10).   Figure 4.4.2 suggests that somewhat lower values may have 

occurred during the mid 1990’s, with a peak in 2002, to decrease again to the current 1440 

uS/cm (October 2003). 

 

Based on Model 2, during the 1991 to 2003 period the average values for key variables would 

have been as shown at Table 4.4.3. 
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Table 4.4.3.   Selected Input values and Output averages for key parameters using Model 2 

     
Inputs SL NL Output SL NL Total

RO/ESC% 0.11 N/a TD vol 1600 600 2200

TD EC 1500 2000 Esc/RO 2333 4051 6384

TD Vol ML/ha/yr 2 2 DCU pump 1766 n.a. 1766

Private pmp ML/yr 300 1000 LV pump 1794 n.a. 1794

Other Pumps 282 938 1220

Evaporation 1150 4249 5399

Rainfall 306 1240 1547

Overflow 755 -755 0

Balance -753 704 -49

LV salinity 276 n.a. n.a  
 

The escape/runoff volumes total 6380 ML/year, tile drainage volumes 2,200 Ml/year and the 

pumped volumes about 4,770 Ml/year (including 1,220 ML/year of private pump volumes).  

The annual evaporation was 5,400 ML and the rainfall 1,550 ML.    The balance is the change 

in volume of the lakes (average change/year from the beginning to the end of the 13 year 

period).   

 

The 6,400ML/year volumes of escape loss and farm drainage may be compared with values in 

Table 3.1.1, which shows typical diversions of 30,000 ML/year and deliveries of 20,000 

Ml/year, hence an apparent large loss factor of some 10,000 ML/year.  If losses in the Lake 

Wyangan area are above average, this may be partially due by volumes deliberately 

discharged to the lake to maintain recreational levels. 

 

The Model 2 approach requires more adjustments for more parameters, which is problematic, 

but the exercise did add to the understanding of the complex interaction between variables 

over a period including wet and dry years.   The general impression is that the management 

responses when lake levels fall or rise play a significant role in the water balance. 
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5.   Impacts of Irrigation Development 
 

5.1 Groundwater Systems 
 
The Lake Wyangan Catchment is geologically different to the surrounding Riverine Plain and 

therefore it is also hydrologically different.   

 

The on-going groundwater monitoring program for the Murrumbidgee Irrigation Area did not 

include Lake Wyangan until recently.  One of the reasons for this is the topography of the 

area.  Depth to groundwater contour maps cannot be produced because the terrain is too 

undulating.   Another reason is that the number of piezometers in the area is insufficient for a 

reliable contour map. 

 

Several piezometers were installed in the 1960’s to a depth of 20-30 metres.  Appendix 3 

shows the AHD contours of groundwater levels in metres above sea level for the Lake 

Wyangan Catchment based on data collected from these existing piezometers in 1998.   The 

situation has changed little since that time 

 

The AHD contours indicate several locations of high pressure with a gradient to the north and 

west.  The nature of the contour lines indicates areas of localised high pressure and a 

probability of low transmissivity in the aquifer systems within the catchment.  This is in line 

with the opinion that in the Lake Wyangan area much of the visible accumulation of salts in 

the soil surface is due to local or perched watertables rather than a regional one. 

 

The map in Appendix 3 also shows the depth to the groundwater in each piezometer and the 

change in pressure level since September 1997, a period of 12 months.  The change in 

pressure level is small and probably shows a seasonal variation rather than a consistent trend 

in changes in the groundwater pressure. 

 

 

5.2 Soils 
 
The physical description of the soils was discussed at Section 2.4.  It was mentioned that in 

horticultural farms hydraulic conductivity is now general accepted as the main charateristic of 

soil suitability for irrigation.   However, in many large area farms there are expressions of soil 

salinity and its distribution has not been mapped.  More such information is desirable.    To 

provide baseline data regarding several soil properties and characteristics, consultants were 

engaged to carry out detailed radiometric analysis of the Lake Wyangan Catchment. 

 

Environmental Research and Information Consortium Pty Ltd (ERIC) have provided detailed 

patterns of radiometrics for the area.  Limited soil samples were obtained for the major 

radiometric classes and analysed to identify relationships between the radiometric classes and 

soil properties.  

 

The properties measured were: 

• profile thickness, 

• texture, 

• pH, 

• oxidation/reduction potential (redox or Eh converted to pe), and 

• specific conductivity or salinity  

 



 

 19 

Maps have been prepared for soil texture, pH, pe and electrical conductivity for the B2 

horizon and will be held by Murrumbidgee Irrigation for comparison purposes in the future. 

 

It is evident there are salinity problems in the catchment and these maps should provide some 

means of assessing the distribution of the problem in the future.  They may also provide a 

means of assessing the impact of peri-urban development on the existing environmental 

problems that have developed as a result of irrigation. 

 

 

5.3 Water Quality 
 
There are two aspects to water quality in the Lake Wyangan Catchment.  The water supply 

system for the area is serviced by the Lakeview Branch Canal.  This carries water diverted 

from the Main Canal.   Downstream of Jones’ Road this channel conveys a mixture of Main 

Canal water and water pumped directly from South Lake Wyangan.    Because of this it is 

necessary to consider the water quality for both these sources.    Appendix 10 contains graphs 

of the salinity in the Main Canal at Narrandera and South Lake Wyangan.  Table 5.3.1 is a 

summary of the long term statistics of water quality of these two sampling sites and Table 

5.3.2 shows the same data for 2001/02. 

 

Table 5.3.1: Summary of Long Term Water Quality Data for 1978-95 Irrigation 

Seasons. 

 

Main Canal YOT-NARREG 
Parameter Median Mean Range 

Salinity S/cm 95 114 61-252 

Total Phosphate mg/L 0.054 0.06 0.029-0.109 

Oxidised Nitrogen Nox mg/L 0.146 0.178 0.011-0.413 

Turbidity NTU’s 49 51 22-98 

South Lake Wyangan LW6 

Salinity S/cm 1230 1226 888-1514 

Total Phosphate mg/L - 0.17 0.073-0.148 

Oxidised Nitrogen Nox mg/L - 0.17 0.007-0.69 

Turbidity NTU’s - 42 17-90 

Source:  (Murrumbidgee Irrigation (Carter and Tijs, 1997). 

 
 
Table 5.3.2: Summary of Water Quality Data for 2001/02 Irrigation Season   

 
Main Canal  YOT-NARREG 
Parameter Median Mean Range 

Salinity S/cm 94 106 65-236 

Total Phosphate mg/L 0.039 0.04 0.019-0.084 

Total Nitrogen mg/L 1.56 1.49 1.01-2.04 

Turbidity NTU’s 41 48 21-100 

South Lake Wyangan LW6 

Salinity S/cm 723 720 700-854 

Phosphorus mg/L 0.138 0.13 0.084-0.179 

Total Nitrogen mg/L 0.59 0.63 0.38-0.85 

Turbidity NTU’s 63 64 30-114 

Source: (Murrumbidgee Irrigation Annual Environment Report 2001/02) 

 
The situation for the Main Canal had improved during 2001/02 but at South Lake Wyangan 

the nitrogen levels that year were higher than the long term record.  A set of water quality 

interpretation tables can be found in Appendix 4.    
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The salinity in the Main Canal has improved over the last 10 years due to reduced runoff from 

saline dryland salinity catchments in the upper Murrumbidgee valley, and a larger proportion 

of flows being derived from Blowering Dam.   A graph of South Lake Wyangan salinity is 

shown at Appendix 10.   The Phosphate content in the lake is sufficient to cause algal blooms 

when other factors are optimal for these to develop. 

 

Regarding pesticide levels, 30 of the main pesticides used in the irrigation areas compounds 

are being monitored regularly at site LW6, (South Lake Wyangan).  Since 1995 there have 

been 97 dates for sampling and testing.   For 23 of the chemicals tested, since 1995 no trace 

has ever been found.  However, there have been positive recordings for seven chemicals, as 

summarised in Table 5.3.3.   

 

Table 5.3.3.    Incidence of positive concentrations of pesticides found in South Lake Wyangan – 
period 1995 to 2003  (*1). 

 

Pesticide Number of 

Test Dates 

Test Dates with 

Concentration >0 

Range of 

Concentration 

Comment 

Atrazine 97 8 0.11-0.40 1995, 1997 

Bromacil 97 48 0.1-0.9 Most years 

Dimethoate 97 1 0.7 2000 

Diuron 97 82 0.1-2.0 Median 0.4 

Endosulfan Sulphate 97 2 0.03 Last 2001 

Molinate 97 2 (3) 1.3 -2.3 Low conc. 

Simazine 97 19 0.1-0.4 2000/01 
(*1)  Source: Murrumbidgee Irrigation.  Concentration units are standard, probably ug/L. 

 

Bromacil, Diuron and Simazine regularly show a low concentration, and Molinate was found 

twice at the below notification level.  The discovery of Endosulfan Sulphate is of concern, 

even though it was only once and at very low concentration.  The residues found are likely to 

have been washed off from irrigation farms.  Whilst the concentrations are low, their presence 

does suggest that there is room for improvement of pesticide management on some if not all 

of the farms draining to the lakes.  

 

 

5.4 Channel Seepage 
 
The following information is taken from the report, Bhatt, S. and Ellis, L. (1998).  “Lake 

View Channel” (seepage study). 

 

The Lakeview Branch Canal is constructed through a very different landscape to other 

channels in the MIA.  The soils are of aeolian origin with high levels of carbonates and salts 

present.  As a consequence groundwater mobilises the salts causing surface accumulation 

usually on the edge of an irrigated area or against the channel. 

 

The original (upstream) part of the Lakeview Branch Canal was concrete lined to overcome 

this problem.  However the Lake View extension downstream of the concrete lined section 

was constructed as an open unlined channel and seepage has always been considerable. 

 

                                                      
3 The two positive recordings for Molinate are based on another method.  The regular monitoring showed only 
one positive concentration (0.1). 
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Currently there is unlikely to be much difference in seepage rates between the lined and 

unlined sections of the channel.  This is due to: 

• Cavitation behind the concrete due to erosion and slumping of disturbed but uncompacted 

fill 

• Concrete deterioration with age and probably imperfect aggregates and mixing, and 

• The accumulation of silt in the earth lined section has reduced leakage in the channel bed 

 

During January 1998 the Idaho Bell was used to measure the seepage levels from the unlined 

section of the Lakeview Branch Canal.  The bed of the channel was divided into four zones 

and measurements of seepage rates were recorded for each zone at 35 locations.   

 

Table 5.4.1 summarises the results of the channel seepage measurements taken during the 

investigation. 

 

 
Table 5.4.1: Summary of Channel Seepage for Lakeview Branch Canal, 1998 
 

 Central Part 
of Channel – 

Deep Silt 

Central Part of 
Channel – Silt 

Free 

Channel Batters 
– Deeper Water 

Channel Batters 
– Shallow Water 

Average Seepage 
mm/day 

8.47 17.5 25.73 45.27 

Range mm/day 2.5 – 30 12.5 – 25 2.5 – 80 5 – 137.5 

No. of Sites 36 3 24 28 

 
It was concluded from this study that seepage rates on the Lakeview Branch Canal are higher 

than desirable.  It is considered that seepage rates of 3–4 mm/day are acceptable with seepage 

rates exceeding 25mm/day requiring some kind of action to alleviate the problem (Ellis, 

1999).  Most of the seepage in the Lakeview Branch Canal occurs at high operating levels 

when the water comes into contact with the spoil banks of the excavated channel.  This is the 

part of the channel that is subject to wetting and drying and where most of the flora and fauna 

occurs, which assist in maintaining very permeable conditions.  The study concluded that 

possible high seepage rates have been reduced by the build-up of silt in the central part of the 

channel. 

 

The seepage problem may be significant, but economics analysis for the MIACLWMP tends 

to conclude that considering the current land use and irrigation practices in the area, it is 

difficult to justify the scale of investment required to reconstruct the channel to an acceptable 

standard.   This matter no doubt will be subject to further analysis. 

 

Two further problems were identified as adding to the future maintenance costs of this 

channel.  These were: 

• The establishment of phragmites over most of the earth lined section of the channel 

providing a seed source for further establishment downstream, and 

• Access to the channel for cattle grazing which is accelerating bank deterioration. 

 

 

5.5 Flora and Fauna 
 

The flora in the Lake Wyangan Catchment has been assessed in two ways.  A survey of 

roadside vegetation in the Lower Murrumbidgee Local Government Areas was carried out in 
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1998 and for the purpose of this report the patterns of land cover were assessed and mapped 

using numerical analysis of satellite imagery. 

 
Roadside Vegetation Survey 
 
It has been estimated that collectively roadsides and stock routes and there reserves equal 

about 6% of the total land mass and in some cases contain as much as 80% of the local 

remnant vegetation.  The main objectives of this survey were to: 

• Assess the remnant vegetation and its status in accordance with the standards set by 

previous surveys  

• Identify those roads of highest conservation value 

• Promote the value and significance of roadside remnant vegetation 

• Develop a Local Shire Roadside Vegetation Management Plan  

 

The information and maps collected and developed during the course of this project will 

enable the extent and health of the existing remnant vegetation along roadsides to be assessed 

in the future.  This will allow the areas identified as having significant conservation value to 

be monitored and their management modified if need be. 

 

The relevant information will be available from the report “Lower Murrumbidgee Roadside 

Remnant Vegetation Survey and Management Plan (1998)” under preparation by Griffith City 

Council.  Significant areas of remnant vegetation are identified in Appendix 5. 

 

Land Cover Mapping 
 
For the purposes of providing baseline information for this report a land cover map has been 

produced using numerical analysis of satellite imagery data by Environmental Research and 

Information Consortium P/L (ERIC).  The procedure used in analysis initially identifies a 

large number of land cover classes using automatic classification, and then aggregates these to 

manageable proportions using statistics that indicate spectral similarity and spatial adjacency 

(ERIC, 1999).  The map produced includes 26 land cover classes for the Lake Wyangan 

Catchment. 

 

The map will be held by Murrumbidgee Irrigation for comparison purposes in the future 

assessment of the area.  

 
Fauna 
 
The status of native fauna relates primarily to the wetland complex within the catchment.  

Over the past few years this has been assessed constantly by local conservation groups.  A 

summary of the results and their significance is presented in section 5.6. 

 
 

5.6 Wetlands 
 
The Lake Wyangan Catchment comprises six distinct wetlands.  They are known as: 

• Nericon Swamp or Depression 

• Campbell’s Swamp or Depression 

• Little Swamp 

• Tharbogang Swamp or Longs Lagoon, and 

• North and South Lake Wyangan 
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Appendix 6 shows their relationship to each other in the landscape and a summary of the 

assessment data from Rowley, (1997). 

 

It is considered that these wetlands have undergone considerable alteration since the 

introduction of irrigated agriculture and more recently greater urbanisation and recreational 

use.    During the last couple of years the situation has altered again as the sources for water to 

the swamps have diminished greatly due to improved irrigation and channel management.   

For instance Campbell’s swamp in 2002/03 was dry for the first time in many decades. 

 

The wetland complex has attracted considerable attention from the Murrumbidgee Field 

Naturalists over the past few years who have recorded the presence and frequency of many 

water birds.  From this work it has been demonstrated that at least two of the wetlands 

(Nericon and Cambell’s Swamps) are of national and international conservation significance.  

This has led to the development of a Wetland Conservation Plan for these two swamps, which 

successfully attracted funding in 1999. 

 

The following is a summary of the findings of the Murrumbidgee Field Naturalists for two of 

the swamps. 

 

Nericon Swamp 

 

Nericon Swamp is a shallow, saline wetland comprising an area of 94 ha, which includes the 

adjacent land. Only a few small areas of remnant vegetation still exist which before 

modification and clearing was predominantly Mallee and Acacia – Callitris associations.  

Clearing and long periods of heavy grazing have prevented natural regeneration and led to 

heavy infestations of weeds.  Grazing has also caused considerable damage to nest sites of 

birds on the wetland margins.  This has particular significance to the Masked Lapwing and 

Red-capped Plover. 

 

This wetland supports high total numbers of wetland birds with bird counts in excess of 7000 

representing 47 species being recorded in a 2 year period of 1996 and 1997. 

 

Regular bird counts have demonstrated this wetland to be: 

1. A habitat utilised by a least 4 species of water birds listed as threatened in Schedule 2 of 

the "Threatened Species Conservation Act 1995” (NSW).  These include: 

• Black-tailed Godwit 

• Blue-billed Duck 

• Freckled Duck, and 

• Brolga 

 

2. Nationally significant for 2 species of migratory shore birds and 1 species of resident 

wader.  These include: 

• Marsh Sandpiper 

• Sharp-tailed Sandpiper,  

• Red-necked Avocet 

 

 

3. Internationally significant for 1 species of migratory shorebird.  This is: 

• Sharp-tailed Sandpiper  

 

4. A habitat regularly use by at least 14 species of waterbirds covered by the International 

treaties JAMBA, CAMBA, Ramsar and Bonn Conventions.  These include: 

• Marsh Sandpiper 

• Sharp-tailed Sandpiper 

• Curlew Sandpiper 

• Pectoral Sandpiper 

• Red-kneed Dotteral  

• Red-capped Plover 

• Black-fronted Plover 

• Masked Lapwing 
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• Black-tailed Godwit 

• Red-necked Stint 

• Greenshank 

• Red-necked Avocet 

• Black-winged Stilt  

• Glossy Ibis 

 

Campbell’s Swamp 

 

This is a permanent, shallow, brackish wetland comprising an area of 85.3 ha including the 

adjacent land.  Due to clearing and cropping there are only a few small areas of remnant 

vegetation remaining.  Previously the vegetation consisted of Box-Mallee-Acacia-Callitris 

associations.  A high local watertable has resulted in this wetland becoming permanent.  This 

along with receiving local run-off and irrigation drainage water has led to this wetland being 

able to support high level of ecological diversity in regard to wetland birds.  The presence of 

dead Eucalyptus populnea (Bimble Box) and Typha Spp provide significant habitat for a 

range of native fauna. 

 

Regular bird counts by the Murrumbidgee Field Naturalists have demonstrated this wetland to 

be: 

1. A significant habitat for at least 3 species of water birds listed as threatened in Schedule 2 

of the “Threatened Species Conservation Act 1995” (NSW).  These include: 

• Blue-billed Duck 

• Freckled Duck 

 

• Australasian Bittern, 

• Regularly used by Pink 

Cockatoo as a watering site 

 

2. A habitat regularly used by at least 10 species of waterbirds covered by the International 

treaties JAMBA, CAMBA, Ramsar and Bonn Conventions.  These include: 

• Marsh Sandpiper 

• Sharp-tailed Sandpiper 

• Curlew Sandpiper 

• Greenshank 

• Red-kneed Dotteral 

• Black-fronted Plover 

• Masked Lapwing 

• Red-necked Avocet 

• Black-winged Stilt  

• Glossy Ibis 

 

As well as the observations of the Murrumbidgee Field Naturalists an assessment of wetlands 

within the Murrumbidgee Irrigation Area has been conducted by Murrumbidgee Irrigation.  

This is an on-going activity to satisfy the Environmental Management Conditions in the 

Water Management Works Licence.  

 

The study aimed to provide a broad characterisation of each of the selected wetlands and to 

assess various methods of environmental evaluation of the wetlands.  This process is to allow 

the identification of any problems (Rowley, 1997). 

 

The results of the assessment of the wetlands that occur within the Lake Wyangan Catchment 

from this study will provide a baseline of information for comparison purposes in the future.  

The Murrumbidgee Field Naturalists have already raised the issue that the wetland system in 

Lake Wyangan supports a much greater diversity of fauna due to the introduction of irrigation 

drainage making the area a permanent water source.  Any change in the current management 

regime could significantly change the current status of these wetlands and will need to be 

periodically assessed. 

 

A summary of the information recorded for each wetland is included in Appendix 6 and is 

taken from the report Rowley, M. (1997).  “The Assessment of Selected Wetlands within the 

Murrumbidgee Irrigation Area”.  
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6.   Recreation, Education and Peri-urban Development 
 
The Lake Wyangan Catchment has a diversity of uses separate to irrigated agriculture.  The 

Lakes themselves, the wetlands and some of the Crown Land Reserves play a significant role 

in local recreation and education pursuits.  Apart from this there has also been a trend of peri-

urban development in recent times.   

 
The proximity of the lakes and wetlands to the main population centre of Griffith has 

increased community interest and use for a variety of activities.  These include a boat club, a 

sailing club, a fishing club, powerboat events, the picnic and zoo area, Landcare activities and 

environmental studies. 

 
6.1 Land Assessment of Crown Land  

 
The primary function of conducting a land resource inventory is to provide data on the extent 

of land in the Crown estate, the natural resource attributes and the socio-economic features of 

the land in question.  This assessment was carried out in the Lake Wyangan Catchment in 

1996.  Map 1 in Appendix 7 indicates the portions of land assessed and a summary of the 

information recorded during the assessment.  The information was taken from the report 

“Land Assessment of Crown Land at Lake Wyangan. (1996)”. 

 
Tables 2 - 6 in Appendix 7 provide a description of the assessment criteria used during the 

assessment process. 

 

6.2 Recreation 
 
The Lake is used for many different types of recreation.  The most notable being the picnic 

area on the edge of the North Lake.  This reserve has several picnic shelters, amenities and a 

kiosk.  The reserve also incorporates a small zoo area.  The reserve is maintained by the 

Griffith City Council. 

 

The North Lake has the Griffith Boat Club and the Griffith Sailing Club located on its shores.  

These clubs utilise the Lake for water skiing and sailing.  There are also other events 

organised and run by these clubs at different times.   

 

The lake is also extensively utilised for the purpose of fishing. 

 

Due to the recreational use of the lake itself, in the past the water level in the North Lake has 

been maintained at a gauge height of 1.6 metres (AHD 106.6).   Durign 2002/03 however, 

Murrumbidgee Irrigation allowed the level to drop due to very limited water availability for 

irrigation.  

 

The Blue Dot Speedway is also located in the vicinity of the North Lake Wyangan.  

 
6.3 Education 

 
The Lake Wyangan Area has been used for the purpose of environmental education over the 

past few years.   

 

In particular, the Jack Carson Reserve has been developed as a conservation/education 

resource.  The Lake Wyangan Management Plan indicates the Jack Carson Reserve will be 

developed to include: bird hides to study native fauna; a nursery to supply native trees for 
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Government funded projects; a Field Study Centre comprising educational buildings, nursery, 

seed orchard, education trials and teaching packages; on-going tree planting programs and 

signage for use by visitors to the area. 

 

See Appendix 8 to see the location of the reserve within the catchment. 

 

The Lake Wyangan School has participated in the Streamwatch program using Lake 

Wyangan as its studied water source.  It has also utilised the Jack Carson Reserve as a 

resource for its on-going environmental education program within the school. 

 

The Nericon and Campbells Swamp Wetland Conservation Plan (funded by NHT) also has an 

education component.  The project aims to not only provide a management plan for all future 

activities in the wetlands and adjacent lands but to raise community awareness of the 

importance of these wetlands and to provide educational, interpretive and monitoring 

structures and facilities. 

 
6.4 Peri-urban Development 

 
The Lake Wyangan catchment has two villages within its boundaries, Lake Wyangan and 

Nericon.    Small rural sub-divisions have been developed upslope from the Ballingall Branch 

Canal for some decades, but this is now becoming more widespread.    

 

The Griffith City Growth Strategy (2030) expects a polulation increase of over 4000 people 

over the next ten years, of which 540 are likely to settle in the Lake Wyangan catchment.  

Three horticultural farms adjacent to Wyangan village (about 31.5ha in area) have been 

earmarked for subdivision into about 200 residential blocks.   Virtually all the land between 

Nericon and Wyangan village east of Lake Wyangan and bound by Smeeth Road and West 

Road have been proposed for rural subdivision into 0.5-1.5 ha blocks over the next 10-30 

years.  Appendix 8 shows the location of all existing and proposed residential areas.   Table 

6.4.1 identifies the portions and farms where this development has taken place to date or is 

proposed for the future. 

 

Table 6.4.1: Current Areas of Rural Residential Developments in the Lake Wyangan 

Catchment.  

 

Development Name Reference 

Number on Map 

Area (ha) 

“Monte Alto” (P.Mancini) 1 5 

Restagno Place (Restagno) 2 4.3 

“Sommerton Park” 3 10 

Binks 4 7 

“Crystal Waters” 5 5 

Mallinson’s 6 1.5 

Brayne’s 7 7 

Fawcett’s 8 46 

Lake Wyangan Village 9 15 

Nericon Village 10 17 

Farm 2368 (Zanatta) 11 55 

Farm 2368 (B. Mancini) 12 123 

Wynagan Estate (Farm 1891, T. 

Mancini) 

13 73 

Farm 1844 (De Lucchi) 14 63 



 

 27 

Jack Carson Reserve 15 25 

 
The urban and peri-urban developments are likely to have an impact on the hydrology of the 

area in terms of volumes and quality of runoff to Lake Wyangan and re-allocation of part of 

the irrigation water resource to other farms.  Irrigation runoff from these areas is likely to 

become less.    The changed hydrology is likely to have a (possibly small) impact to the North 

and South lakes, but the impact to the Campbells and Nericon swamps could be significant, 

even though these areas have been designated to be managed for environmental purposes 

(Appendix 8).     

 

Sewage may be provided to the more dense developed areas, but the feasibility of sewage to 

rural subdivisions with block size above 2000m2 is still to be assessed (Growth Strategy).     

 

 

 

7.   Conclusions and Recommendations 
 
The Lake Wyangan Catchment is a productive irrigated farming area of about 9000 ha within 

the MIA.  The basin is isolated from the Riverine Plain and has no natural drainage.   

 

This environmental status report has identified the following issues: 

• The lack of natural drainage from the catchment means that soils salts tend to be high, 

particularly in areas of low elevation. 

• The land uses are changing and there is increasing urban encroachment 

• There is a higher than average flow rate from tile drainage which affects Lake Wyangan 

water quality. 

• There are local perched watertables and salt accumulation 

• Several wetlands are an important habitat for threatened and migratory water birds 

• There are some significant sites of remnant vegetation 

 

The following points should be considered in future policy making: 

• Continued implementation of the MIACLWMP. 

• Education and extension programs focussing on best management practices for tile and 

surface drainage from both rural and urban areas 

• The rationalisation of the upkeep and refurbishment of the Lakeview Branch Canal for 

increasing efficiency. 

• The volume of fresh water inflows into Lake Wyangan and proportion of re-use by 

pumping which will keep lake salinity at an acceptable level. 

• Assessment and mitigation of the effect of peri-urban development under the proposed 

growth strategy on the Lake system and wetland areas. 

• The remediation of channel seepage sites 

• Protection of remnant vegetation   

• Revegetation programs to link remnant sites and the McPherson’s range vegetation 

systems 

• Preparation of a wetland management plan for Nericon and Campbell’s swamps. 

• With reduced agricultural drainage and escape flows, Griffith City Council will need a 

mechanism for maintaining the volumes and quality of water in the Lakes for recreational 

and aesthetic purposes. 
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Appendix 1:  Map showing the Lake Wyangan Catchment Channel System 
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Appendix 2:  Map showing Tile Drainage Areas within Lake Wyangan Catchment 
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Appendix 3:  Map Showing AHD for Groundwater in the Lake Wyangan Catchment 
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Appendix 4:  Water Quality Interpretation Tables 
 
Table 1: Salinity Guidelines for the Protection of Aquatic Ecosystems and Irrigation Water 

(ANZECC, 1992). 
 

Class Electrical Conductivity  

(S/cm) 
Irrigation Water 

Electrical Conductivity 

(S/cm) 
Protection of Aquatic 

Systems 

Low (L) 0 – 280  

Medium (M) 280 – 800  

High (H) 800 – 2300 1500 ** 

Very High (VH) 2300 – 5500  

Extremely High (EH) >5500  

** In fresh waters the conductivity should not be permitted to exceed 1500 S/cm.   
 
Table 2: Criteria for Nutrients in Irrigation Wastewater (Harrison, 1994) 
 

Criteria TP mg/L TN mg/L NOx mg/L 

Low < 0.1 < 1 < 0.5 

Medium 0.1 – 0.5 1 – 5 0.5 – 2.5 

High > 0.5 > 5 >2.5 
TP Total Phosphorus 
TN Total Nitrogen 
NOx   Oxidised Nitrogen (reduction followed by nitrate analysis) as N 

 
Table 3: Recommended nutrient levels for the Protection Of Aquatic Ecosystems in Rivers 

and Estuarine Environments (ANZECC, 1992) 
 

Criteria TP mg/L TN mg/L 

Indicative Criteria 0.01 – 0.1 0.1 – 0.75 

 
Table 4: Turbidity Guidelines for the protection of Aquatic Ecosystems (ANZECC, 1992). 
 

Criteria Turbidity  (NTU’s) 

With long term studies of the 
region 

< 10% change in seasonal 
mean NTU 

 
Table 5: Turbidity Guidelines for NSW River Objectives. (EPA, 1997) 
 

Criteria Turbidity (NTU’s) 

Low < 5 

Medium 5 –25 

High 25 – 50 

Very High > 50 
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Appendix 5:  Remnant Vegetation  
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Appendix 6:  Map of Wetlands 
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Campbells Depression 
 
Date of Observation :  20/8/97 
 
Classification:  Depression Wetland 
 
Description:   

• Banks are gradually sloping and of a mud substrate. 

• Riparian vegetation consists of some dead trees with a sparse understorey of herbs and 

grasses.  

• A large salt scald between the water level and the high water mark 

• Open water with scattered dead trees and patches of emergent vegetation (cumbungi 

Typha sp.) 

• Wetland effectively fenced 

• Evidence of cattle grazing 

• Submerged sections of mud substrate were black and malodorous when disturbed 

 
Fauna:  Some wading birds and many swimming ducks observed 
 
Water Quality:  

• Electrical conductivity  3410 S/cm 

• Turbidity  14.5 NTU’s 

 
Nericon Depression 
 

Date of Observation:  27/8/97 
 
Classification:  Depression Wetland 
 
Description:   

• Gradually sloping banks of mud substrate 

• Riparian vegetation consists mostly of grasses with herbs some thistles and no trees 

• Effectively fenced 

• Currently being grazed by livestock 

• Patches of ground denuded of vegetation by trampling of stock 

• Muddy water 

• Submerged terrestrial grasses at waters edge suggesting a rise in water level 

• Majority of wetland open water with patches of emergent vegetation (cumbungi, Typha 

sp.)  At the edge of the wetland and an area of sedge at the western edge. 

 
Fauna: 

• Many (100’s) of birds observed including Black Swan, waders, ducks, plover, seagull 

and stilts. 

• No pelagic and a few benthic macroinvertebrates observed (red worms) 

 
Water Quality:   

• Electrical Conductivity  5480 S/cm 

• Turbidity 54.8 NTU’s 
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Tharbogang Swamp (Longs Lagoon) 
 

Date of Observation:  27/8/97 
 
Classification :  Depression wetland 
 
Description:   

• Gradually sloping, vegetated mud banks with many standing dead trees around and in 

the water. 

• Riparian vegetation consists of dead trees with an understorey of a widespread single 

species of shrub with some grasses and herbs. 

• Thin belt of healthy Black Box (E. largiflorens) on eastern edge 

• Salt crusts around wetland 

• Effectively fenced 

• No evidence of previous grazing 

• Pelagic (crustacean) and benthic macroinvertebrates observed 

 
Fauna:  Observed waders, swallows, hawks, Black Swan and ducks 
 
Water Quality:  

• Electrical Conductivity  2250 S/cm 

• Turbidity  11 NTU’s 

 
Lake Wyangan 
 

Date of Observation:  12/9/97 
 
Classification:  Natural Lake 
 
Description:   

• Both Lakes have fringing vegetation of Phragmites sp. And cumbungi Typha sp. 

• Surrounding open water dotted by dead trees 

• High variation in riparian vegetation from lawn areas in recreational areas on North 

Lake to rehabilitated vegetation in educational reserve on the South Lake 

 
Fauna:  Many birds observed in South Lake including hawks, ducks, pelicans, cormorants, parrots 
and water hen. 
 
Water Quality:  

• Electrical Conductivity 910 S/cm 

• Turbidity 46.9 NTU’s 

• Small amount of algae growing on submerged vegetation 
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Appendix 7:  Map 1 showing position of Crown Land Reserves  
 within the Lake Wyangan Catchment 
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Crown Land Assessment Criteria 

 
Table 1: Land Capability Assessment of Crown Land at Lake Wyangan 

 
Study 
Area No. 

Area (ha) % Native 
Vegetatio
n 

Degree of 
Disturban
ce 

Adjoining 
Land Use 

Slope 
(%) 

Drainage Salinity Groundwa
ter Levels 
(m) 

Environm
ental 
Protection 
Rating 

Nature 
Conservat
ion 
Capability 

Forestry 
Capability 

Urban 
Capability 

Recreatio
nal 
Developm
ent 
Capability 

Rural 
Capability 

Land 
Suitability 

1 57.7 35 Some 
clearing 

Intensive rural 
production, 
Rec. use 

0-12 Good Slight-
mod 

<2 EP2 High NC3 mod. F2 high D2 mod-
high 

R2 high RU 4 mod Tourism & 
Recreatio
n 

2 309.2 0 Mostly 
cleared 

Intensive rural 
production, 
grazing, rec. 
reserves 

0-12 Poor Mod. <2 EP1 Very 
high 

NC3 mod F3 mod D3 mod R3 mod RU4 mod Tourism & 
Recreatio
n 

3 94.2 0 Cleared Urban, 
intensive rural 
prod. 

0-12 Poor Slight <2 EP1 Very 
high 

NC3 mod F2 high D3 mod R2 high RU3 good Environm
ental 
protection 
& Rural 
(grazing) 

4 152.9 0 Some 
clearing 

Intensive rural 
prod. 

0-12 Poor – 
mod. 

Mod-
severe 

<2 EP1  Very 
high 

NC3 mod F2 high D3 mod R3 mod RU5 mod Environm
ental 
protection 
& 
rural(grazi
ng) 

5 85.3 
swamp 
included 

0 Some 
clearing, 
grazing 

Intensive rural 
prod. 

0-12 Poor – 
mod. 

Mod. <2 EP1 Very 
high 

NC3 mod F2 high D3 mod R3 mod RU5 mod Environm
ental 
protection
, rural 
(grazing) 
& tourism 

6 1.4 lake 
included 

35 Some 
clearing, 
grazing 

Intensive rural 
prod. 

0-12 Mod Mod. <2 EP2 High NC3 mod F2 high D3 mod R3 mod RU5 mod Environm
ental 
Protection 

7 109.4 lake 
included 

0 Historic 
mining, 
some 
clearing 

Intensive rural 
production, 
reserve for 
study & 
conservation 

0-12 Poor – 
mod 

Mod <2 EP1 Very 
high  

NC2 mod F3 mod D3 mod R3 mod RU5 mod Environm
ental 
protection 
& tourism 
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Table 2: Environmental Protection Capability Assessment 
 
Rating Catchment Protection Natural Resource Protection Heritage Protection 

EP1 Very High • Land Parcels containing: 
Acid sulphate soils, saline discharge 
areas, high recharge areas, affected 

catchments, groundwater <2m, highly 
dispersible soils, significant gully erosion, 

deep mass movement potential. 

• All wetland areas 

• Critical flood mitigation areas 

• All riparian lands of permanent and 
semi-permanent floodways 

• Beds, banks and floodways of all 
permanent and semi-permanent 
waterways 

• Land parcels exceeding 10% of 
catchment 

 

• Land adjoining areas of : 

• Very high nature conservation value, 
high bushfire hazard land, areas 
subject to high energy flood potential, 
tidal waterways, entrance channels 
and bars. 

• Fish breeding habitat areas within 
streams 

Area contains unusually significant and 
sensitive landscape features visible 
from a wide range of viewing areas.  
Items listed in any of the following 
registers 

• Aust. Heritage Commission 

• Heritage Council of NSW 

• NSW NPWS Aboriginal Sites and 
Places 

• DPW Heritage and Conservation 
Register, 1988 

• State Heritage Inventory 

• Areas that qualify as wilderness 
under Wilderness Act, 1987 

• GSA Register of site of 
Geological Heritage 

EP2 High • Lands containing slopes <18%, 
shallow soils <500mm, naturally 
acidic soils, shallow mass 
movement potential, highly erodible 
soils, naturally low fertility soils, 
native vegetation cover <15% of 
landscape, land parcels 5-10% of 
total catchment, areas required for 
flood mitigation. 

• Land adjoins areas of high nature 
conservation value, mod. Bushfire 
hazard. 

• Land comprises and/or adjoins 
vegetated coastal sand dune areas, 
bed of all tidal waterways 

• Areas and suitable buffers covered by 
SEPP 19 

 

• Area contains visually significant 
landscape features visible from 
major roads and waterways 

• Items listed in any of the 
following registers. 

• National Trust (NSW) 

• Royal Aust. Inst. Of Architects 

• Geological Society of Australia 

• Items of regional significance 

 
 
Table 3: Nature Conservation Assessment 
 
Rating Size (ha) Shape of Area Isolation Corridor 

Connections 
Degree of 
Disturbance 

Vegetation 
Structural Diversity 

Surrounding & 
adjoining land 
use 

NC2 High 150-1000 rectangular low good Minor- walking 
trails, fires, historic 
mining, logging 

More than 1 
structural type 
present 

Predominantly 
naturally 
vegetated land up 
to 50% of the 
surrounding 
areas being 
cleared 

NC3 moderate 10-150 Narrow 
rectangular, 
irregular 

high fair Grazing, limited 
clearing 

1 structural type Cleared 
vegetation 
predominant, 
some natural 
vegetation 
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Table 4: Forestry Capability 
 
Rating Land Attributes Hazards 

F2 High Slope 13-25% 
Mod. Erosion hazard 
2-15% rock outcrop 
well drained 
Soil type: LS, LFS, ORGL 
 

Slope failure risk: slight 
Geological hazards: stable 

F3 Moderate Slope 26-49% 
High to extreme erosion hazard 
15-20% rock outcrop 
moderate drainage 
Soil Texture: S, LC 

Slope failure risk: mod. 
Geological hazards: mod. instability 

 
Table 5: Urban Capability Assessment 
 
Rating General Description Land Attribute Guidelines Soil Conservation Requirement 

D2 Areas with minor to mod. 
Physical limitations 

Sites will accept residential allotment 
or 600m2 or more. Extensive 
commercial or industrial complexes 
not recommended. 

Max. slope: 10% 
Terrain: crests, sideslopes, footslopes, 
terraces & plains. 
Constraints low-mod. 

• Mod soil depth 

• Low soil perm. 

• Low-mod. Shrink swell pot. 

• Slight –mod. Soil erosion risk 
 

Control of soil erosion during construction & 
development.  Respread topsoil 7 use temp. 
vegetation measures to stabilise site. 

D3  Areas with mod. to severe 
physical limitations 

Sites will generally accept residential 
development similar to D2 

Max. slope: 20% 
Terrain: sideslopes, footslopes, plains, 
terraces 
Constraints mod. To high: 

• Seasonal waterlogging 

• Mod. To high shrink swell pot. 

• Shallow soils 

• Low soil perm. 

• Mod to high erosion risk 

Soil con. Measures more intensive than D2 

• Stabilisation of earth batters 

• Reshaping of slopes 

• Stormwater retarding basins 

• Sediment traps and basins 

• Revegetation of exposed areas 

 
Table 6: Recreational Development Capability 
 
Rating Limits on Recreational Use Physical Characteristics Range of Recreation Uses 

R2  High Minor to mod. Constraints on carrying 
capacity.  Site capable of med. Intensity rec. 
dev. 

Slope: level to undulating 5-20% 
Hazards: nil 
Erosion: slight to mod. 
Flooding Pot >1:1 
Soil depth >0.8m 
Rock outcrop<10% 
Landform elements: footslopes, ridges and 
plateaus 

Site capable of all types of recreation 
excluding the most intensive uses eg. 
Sporting complexes, racing tracks 

R3  Moderate Significant constraint on carrying capacity.  
Limited to low intensity, strategically 
positioned facilities.  Low intensity rec. use. 

Slope: 20-30% 
Hazards: possible landslip, high fire hazard 
Erosion hazard: high 
Soil depth >0.8-0.5m 
Rock outcrop: 10-40% 
Flood potential <1:1 
Landform elements: wetlands, stream banks, 
stable dunes, steep slopes 

Restricted to low intensity uses/facilities eg. 
Walking trails, strategically located picnic 
areas, car parks and shelter sheds. 
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Table 7: Rural Capability Assessment (based on SCS Rural Capability Scheme 1989) 
 
Rating General Description Land Attribute Guidelines Land Management Requirements 

RU3  Sloping land capable of cropping on a 
crop/pasture rotation basis. Productivity will 
vary depending on soil fertility.  Soil erosion 
problems may be severe but can be 
restored.  Generally fair to good agricultural 
land. 

Climate: some limitations for sensitive 
crops. 
Max. slope: 10% undulating 
Terrain: Crests, hillslopes, footslopes 
Well drained 
No salting evident on site or in catchment. 
Erosion Pot.: Mod. To severe 
Groundwater: >2m 

Requires soil conservation measures 
with conservation tillage and adequate 
crop/pasture rotation to avoid soil 
structure decline. 

RU4 Better quality grazing land. Capable of 
occasional cultivation with low to mod. 
Erosion hazard. Capable of pasture 
improvement and occasional cash or forage 
crops. May accept hobby farms if adequate 
provisions are made. Capability limited by 
slope, mod. To high soil erodibility, shallow 
heavy texture soil, soil water conditioned 
that restrict plant growth, low nutrient status, 
flooding & climate. 

Max. slope: 25% to hilly 
Terrain: hill slopes, footslopes with low mod. 
Erodible soils 
Drainage depressions 
Good to poor drainage 
No salting evident on site although it may 
occur within catchment. 
Erosion Damage: nil to mod. 
Erosion Pot.: low to mod. 
Strongly acid to mod. Alkaline 
Groundwater:>2m 
Soil depth: 50-100 cm 
Soil structure: impeded soil profile 

Requires simple soil conservation 
measures. 

RU5 Grazing land. Capable of pasture 
improvement and occasional cash and 
forage crop. But productivity is generally 
lower than land in class RU4. If used for 
hobby farms adequate provision must be 
made for water supply, effluent disposal and 
selection of sites for building and access 
roads. 

Max. slope: 25% to hilly 
Terrain: hillslopes, footslopes with mod to 
severe erodibility. 
Mod.  to poorly drained 
Salinity: as for RU4 
Erosion Pot.: mod. Too severe but can be 
quickly restored and returned to occasional 
cultivation. 
Soil depth: as for RU4 
Soil Acidity: as for RU4 

Requires intensive conservation 
measures. 
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Appendix 8:  Map showing Peri-Urban Development and Jack Carson Reserve 
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Map derived from Griffith 2030 Growth Strategy 
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