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Abstract

This is the fourth report on the Mid Murrumbidgee Groundwater Management Area
(GWMA) 013. The report outlines the level of entitlement, the sustainable yield, the
pressures, and the condition of the groundwater resource as of 2007.

The GWMA is an alluvial aquifer system which is associated with the floodplain of the
Murrumbidgee between Gundagai and Narrandera in south western NSW. The system
consists of two aquifers, the lower being the Lachlan formation and the upper the Cowra
formation. The Lachlan aquifer is high yielding, contains low salinity water and consists of
guartz sands and gravel. This aquifer is used as a town water supply for Wagga Wagga and
many towns and villages in the riverina. The overlying Cowra formation contains mostly clays
and silts with minor sand and gravel lenses. It is a low yielding formation suitable for mostly
stock and domestic purposes.

The Mid Murrumbidgee GMMA has a long term average extraction limit of 89,000ML/yr
(Ross 1999), with the current level of entitlement of 82,497ML/yr. The current level of usage
is approximately 32,000ML/yr. Close to half of all groundwater extraction is for town water
supply from bore fields located in close proximity to Wagga Wagga. A growth of about thirty
percent in irrigation usage has occurred during the previous 10 years, due to a combination
of factors including the cap on surface water entitlements and lower surface water allocations
as a result of drought conditions.

Monitoring of groundwater levels in the GWMA has been occurring since the late 1960s and
early 1970s. The monitoring has shown that there was a significant rise in groundwater levels
associated with the 1974 floods. Groundwater levels generally declined following 1974.
Groundwater level monitoring shows the influence that large scale extraction in the Wagga
Wagga area, associated with town water supplies and from irrigation between Wagga Wagga
and Narrandera since 2000.

The influence of the current dry conditions, lower river levels and development of the
groundwater resource has also seen a noticeable change in the relationship between the
Murrumbidgee River and the groundwater system. There are indications that groundwater
levels in the Cowra aquifer were previously above the river height are now below the base of
the river, suggesting a change in the relationship between the two systems.

This report provides an indication of the current condition of the groundwater resource and
the changes that have occurred over time and since the previous Status Report prepared in
2000.
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1.0 Introduction

This report is for the Mid Murrumbidgee alluvial aquifer, which consists of unconsolidated
sediments associated with the Murrumbidgee Valley from Gundagai to Narrandera, and the
lower sections of the tributaries; Tarcutta and Kyeamba Creeks, as shown in Figure 1. The
area is defined as the Mid Murrumbidgee Groundwater Management Area (GWMA) 013.

The groundwater is used for irrigation of winter and summer crops, fodder crops, dairy, rice,
viticulture, horticulture and aquaculture. The resource is also a vital source of water for a
number of communities throughout the mid and upper Murrumbidgee catchment. Town water
supply is the largest use of the resource presently. However, irrigation development in the
area since the late 1990s has resulted in a significant increase in groundwater usage.

The allocation of volumetric entitlements for the area was suspended in September 2002
with an embargo being placed on the area. The embargo was established because of
concerns of the level of entitlement exceeding the estimated sustainable yield. The embargo
also excludes the construction of addition production bores, with exclusions for replacement
works or where a test bore licence has been issued prior to August 2007.

This is the fourth groundwater status report that has been prepared for the Mid
Murrumbidgee Alluvial aquifer. Previous reports were prepared in 1986, 1995, and 2000. The
embargo on further water entitlements in 2002 and the current development of a water
sharing plan has prompted reporting on this area.

The report outlines the area, the geological setting and the history of groundwater
management in the groundwater management unit. It then provides an overview of licensed
entitlements and the change in groundwater levels since the commencement of monitoring,
the current sustainable yield estimates and usage throughout the GWMA. The distribution of
entitlement, works and groundwater levels by zone is also provided.

1 | NSW Department of Water and Energy, January 2009
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2.0 Location

The Mid Murrumbidgee GWMA covers an area of approximately 1236 km? and is situated
within the Murrumbidgee River valley between Gundagai and Narrandera, and includes the
lower sections of the tributaries of Kyeamba and Tarcutta Creeks. The management area is
broken into the following five zones, shown in Figure 1:

Zone 1 — Gundagai to Oura

Zone 2 — Qura to Pomingalarna

Zone 3 — Pomingalarna to Narrandera

Zone 4 — Tarcutta Creek

Zone 5 — Kyeamba Creek

The boundary for GWMA 013 was initially defined in the late 1960s and since that time
drilling has provided additional information as to the extent of the aquifer system. Prior to the

implementation of the embargo on further entitlements within the management area the
boundary for the GWMA was amended. The management area is shown in Figure 1.

The regulated Murrumbidgee River has its highest flows occurring during the irrigation
season from October to March and low flows during April to September. The climate in the
area has a winter dominant rainfall with the mean annual rainfall ranging from 493 at
Narrandera to 713 mm at Gundagai. The median average annual temperature is between 22
and 23°.

2 | NSW Department of Water and Energy, January 2009
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Figure 1. Mid Murrumbidgee Groundwater Management Area
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Figure 22. Standing groundwater levels in 1973, 1996 and 2007
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7.2 LACHLAN AQUIFER PIEZOMETRIC SURFACE CONTOURS

The piezometric pressure level for the Lachlan aquifer currently ranges from about 132
metres above sea level at Narrandera to 193 metres above sea level in the Oura area
(Figure 23). This represents a groundwater level difference of approximately 60 metres. The
steepest section occurs in the vicinity of Wagga Wagga, where groundwater levels fall about
20 metres over a distance of about 25 kilometres, associated with change in surface
elevation in the area.

The change in gradient between Oura and Narrandera has remained relatively constant over
the period from 1973 to 2007. In 1973 it was 56m, 1996 58m, and 2007 54m. However, the
difference in elevation between the periods have changed, see Table 4, with the most
significant change occurring between 1996 and 2007. This is likely to be associated with the
drought conditions experienced during this period and the development of groundwater
irrigation in the area during this period.

Table 4. Lachlan aquifer change in piezometric pressure elevation between Oura and

Narrandera
Area 1973 SWL AHD 1996 SWL AHD 2007 SWL AHD
Ouraregion 193m 193m 186m
Narrandera region 137m 135m 132m

The groundwater flow direction in 1973 and 1996 was from east to west from Oura to
Narrandera, with no obvious signs of groundwater usage except in the Wagga Wagga area
associated with town water supply usage. In 1973, the only obvious sign of usage was in the
west Wagga Wagga area. In 1996, the influence of groundwater usage from town water
supplies had significantly increased with noticeable drawdown in the groundwater level in the
western, and central areas of Wagga Wagga and in the Gumly Gumly area.

The 2007, groundwater flow contours show the influence of groundwater usage in zone 3
from irrigation and in zone 2 from the town water supply usage. In Zone 3, the groundwater
flow contours have changed from flowing from east to west in the 1973 and 1996 to showing
the influence of extraction in the central area of the zone. In the central area the contours
have increased in gradient from the east to the central area to the west and show the
influence of extraction in the central area of the zone. In zone 2, there is a noticeable
influence of groundwater usage around the major town water supply bore fields.

The groundwater levels in the Lachlan aquifer have altered during the period between 1973
and 2007. The most significant changes have occurred between 1996 and 2007 when
development of the resource for irrigation has occurred.

In the period between 1973 and 1996 there was approximately a 1 metre increase in the

groundwater level in the central and western areas of zone 3 and a 14 metre decline in zone
2 associated with town water supply usage. The influence of irrigation and town water supply
extraction is most evident in the period from1996 to 2007, with declines of about 16 metres in
zone 2 and between 11 and 12 metres in the central and western areas of zone 3. The most
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significant change in groundwater levels in the period from 1973 to 2007 was about 11 to 12
metres in the central to western areas of zone 3 and up to 25 metres in zone 2.

This would be the maximum drawdown to be expected as it is the end of the irrigation period
and groundwater levels would recover during the winter period as shown in the hydrographs
in Section 12.

7.3 GROUNDWATER LEVEL CONTOURS

The groundwater level in the Cowra aquifer ranges from about 135 metres above sea level at
Narrandera to 191 metres above sea level in the Oura area, as shown in Figure 23. This
represents a groundwater level difference of approximately 56 metres. The steepest section
occurs in the vicinity of Wagga Wagga, where groundwater levels fall about 20 metres over a
distance of about 25 kilometres, associated with change in surface elevation in the area.

The change in gradient between Oura and Narrandera has remained relatively constant over
the period from 1973 to 2007. In 1973 it was 55m, 1996 56m, and 2007 56m. However, the
difference in elevation between the periods have changed, see Table 5, with the most
significant change occurring between 1996 and 2007. This is likely to be associated with the
drought conditions experienced during this period and the development of groundwater
irrigation in the area during this period.

Table 5. Cowra aquifer change in elevation of the groundwater between Oura and Narrandera

Area 1973 SWL AHD 1996 SWL AHD 2007 SWL AHD
Ouraregion 193m 193m 191m
Narrandera region 138m 137m 135m

The groundwater flow direction in 1973 and 1996 was from east to west from Oura to
Narrandera, with no obvious signs of groundwater usage except in the Wagga Wagga area
associated with town water supply usage. In 1973, the only recorded usage was in the west
Wagga Wagga area. In 1996, the influence of groundwater usage from town water supplies
has significantly increased with noticeable drawdown in the groundwater level in the western,
and central areas of Wagga Wagga and in the Gumly Gumly area.

In the Lachlan aquifer, the 2007 groundwater flow contours show the influence of irrigation
usage in zone 3 and town water supply usage in zone 2. In Zone 3, the direction of
groundwater flow has changed from a general westerly trend to convergence to the central
area where the water level gradient has also increased.

In zone 2, there are depressions in the groundwater level associated with groundwater usage
by the major town water supply bore fields.

The alteration in the 2007 groundwater flow direction and gradient show the connection
between the Cowra and Lachlan aquifers, and that extraction from the Lachlan aquifers
causes vertical leakage from the overlying Cowra aquifer.

The groundwater levels in the Cowra aquifer have altered during the period between 1973
and 2007. The most significant changes have occurred between 1996 and 2007 when
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development of the resource for irrigation had occurred. This is illustrated in Figure 24, which
show the change over time between 1973 to 1996, 1996 to 2007, and 1973 to 2007.

In the period between 1973 and 1996 there was approximately a 3 metre increase in the
central and western areas of zone 3 and a 4 metre decline in zone 2 associated with town
water supply usage. The influence of irrigation and town water supply extraction is most
evident in the period from 1996 to 2007, with declines of about 12 metres in zone 2 and
between 3 to 3.5 metres in the central and western areas of zone 3. The overall change in
the period from 1973 to 2007 was about 4 to 4.5 metres in the central to western areas of
zone 3 and up to 10 metres in zone 2.

The decline in the Cowra aquifer reflects the usage from the Lachlan aquifer. The smaller
response from the Cowra aquifer indicates that usage from the Lachlan aquifer is from
storage, however the decline in pressure due to usage is causing vertical leakage from the
Cowra to the Lachlan aquifer. The drawdown shown is likely to be the maximum drawdown
to be expected as it is the end of the irrigation period and groundwater levels would recover
during the winter period as shown in the hydrographs in Section 12.
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Figure 23. Groundwater level contours in AHD for 1973, 1996 and 2007
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Figure 24. Change in groundwater levels between 1973 and 1996, 1996 and 2007, 1973 and 2007
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7.4 HEAD DIFFERENCE BETWEEN AQUIFERS

The head difference between the shallow and deep aquifers can give an indication of
stressed areas of the aquifer, and reveal the vertical direction of groundwater flow. Areas in
the Mid Murrumbidgee unaffected by pumping will have minimal head difference between the
shallow and deep systems. Increased extraction from the deep aquifer result in an increase
in the variation between the piezometric head of the Lachlan aquifer and the groundwater
level in the Cowra aquifer, hence a greater head difference is experienced.

Figure 25 illustrates the head difference between the Cowra and Lachlan aquifers in 2007.
On average the piezometric head in the Lachlan aquifer is 3.6m below the groundwater level
in the Cowra aquifer. The head differences are largest at Gumly Gumly and Wagga Wagga.
This is due to the large volumes of groundwater extraction occurring around these areas for
town water supply. In zone 3, there are noticeable differences in the southern central area
and in the north western area. The increased difference between the piezometric head of the
Lachlan aquifer and the water table level in the Cowra aquifer is associated with groundwater
usage for irrigation.

A comparison of the head difference between 1973 and 2007 illustrated in Figure 25 shows
that the most significant changes have occurred in zone 2 associated with town water usage
and in the southern central and north western areas of zone 3 associated with the
development of irrigation usage. The increase in the difference between the piezometric
head of the Lachlan aquifer and the groundwater level in the Cowra aquifer between 1973
and 2007, indicates an increase in vertical leakage from the Cowra aquifer and possibly the
Murrumbidgee River. In addition, there are currently no locations where there is a positive
head gradient from the Lachlan to the Cowra aquifer.
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Figure 25. 2007 Head difference between the Cowra and Lachlan Aquifers and 1973 to 2007
change in head difference between Cowra and Lachlan aquifers

M1D MURRUMBIDGEE GROUNDWATER MANAGEMENT AREA 013

2007 HEAD DIFFERENCE BETWEEN AQUIFERS

Gundagal

Wagga Wagga

0 4|

Head Difference (m)

1973-2007 CHANGE IN HEAD DIFFERENCE BETWEEN AQUIFERS

i

2 20
B

Change in Head Diffarance (m)
Mid Murmumbidges
[:l GWMA 013 Boundary

Extent of reliable

contour interpolation
0 5 10 20 30 40 50 km
Propared by the Spasal Products & Services Uni, DWE Queanbaeyan, March 2008 -

33 | NSW Department of Water and Energy, January 2009



Mid Murrumbidgee Alluvium: Groundwater Management Area 013: Gundagai to Narrandera.
Groundwater Resources Status Report 2007

8.0 Sustainable Yield and Recharge Estimates

Sustainable yield calculations are established as a percentage of average annual recharge.
The annual recharge to the Mid Murrumbidgee alluvial aquifer system is estimated to be
about 127,000ML/yr. This is based on leakage from the Murrumbidgee River and rainfall
recharge over the GWMA. The long term average extraction limit of the groundwater system
is taken to be 70 percent of the average annual recharge, and is therefore estimated to be
about 89,000ML/yr. This correlates to an average entitlement of about 0.7ML/ha over the
main body of the GWMA 013 (Ross 1999). Table 6 shows a break-up of current entitlement
volumes compared to estimated sustainable yield limits by zone. With entitlements totalling
82,497.5ML the system as a whole is just under 87 percent allocated, excluding zones 4 and
5 which were not included in the estimated annual average recharge by Ross (1999). In
isolation Zone 2 is over allocated, with groundwater use in the zone causing water level
declines.

Table 6. Sustainable Yield and Entitlements in GWMA 013

Zone Area Sustainable Total No. of No. of 2006/07 % Intensity of
(Ha) Yield Limit | Entitlement | Licenses | Constructed | Usage | Allocated | Entitlement
(ML) (ML) Bores (ML) (ML/Ha)

1 22,767 19,038 1,684 16 16 51 8.6 0.07

2 11,507 9,623 27,491.5 97 88 16,587 283 2.37

3 72,156 60,339 48,667 128 106 14,432 81 0.67

4 3,856 * 2,453 23 23 285 0.64

5 2,388 * 2,202 22 21 53 0.92

Total | 112,674 82,497.5 282 254 31,408 0.74

* The annual average recharge estimates for Tarcutta and Kyeamba Creeks were not calculated in the report
prepared by Ross 1999

The recharge figure of 127,000ML was calculated for the main body of the Mid
Murrumbidgee GMA 013, and did not consider the Tarcutta and Kyeamba alluvial areas.
Information about the recharge to these tributaries is uncertain, and the methodology used in
a report by Ross (1999) may not be applicable. For this reason these areas have been left
out of the long term average extraction limit calculations until further information is obtained.

A numeric model for the Mid Murrumbidgee GWMA is currently under development for zone
2 and 3, which extends from upstream from Narrandera to about 4 kilometres downstream of
Oura. The modelling will assist in improving the current knowledge of the relationship
between the Murrumbidgee River, groundwater extraction and the behaviour of the Cowra
and Lachlan aquifers.
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9.0 Groundwater Use

Groundwater is used for the irrigation of winter and summer crops, fodder crops, dairy, rice,
viticulture, horticulture and aquaculture. The resource is also a vital source of water for a
number of communities throughout the mid and upper Murrumbidgee catchment. Town water
supply is the largest use of the resource presently. However, irrigation development in the
area since the late 1990s has resulted in a significant increase in groundwater usage.

There is limited recorded usage for the area prior to the 2001/02 year. Prior to the 2001/02
the available usage data was mainly from the water supply authorities. Since 2001/02 water
use has been recorded by meters and licence holder return cards.

Usage since 2001/02 has ranged between 24,000ML/yr and 34,000 ML/yr. A significant
proportion is for town water supplies, however there has been measurable growth in
irrigation usage mainly in Zone 3. Table 7 and Figure 24 show the recorded usage for the
GWMA.

Table 7. Usage in megalitres by purpose and year

2001/02 | 2002/03 | 2003/04 | 2004/05 | 2005/06 | 2006/07
gﬂ‘g;&ﬁ; 10,693 | 20783 | 17,735 N/A 15,841 15,269
Irrigation (ML) 4,953 15043 | 16,065 | 6,680 12,689 16,678
Commercial (ML) 0 0 0 35 164 281
Total (ML) 24,646 | 35826 | 33800 | 6,715 28,693 32,228

The majority of usage is in zones 2 and 3 of the GWMA. The major use in zone 2 is for town
water supply, while in zone 3 it is irrigation.
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10.0 Groundwater Management Zones

This section discusses groundwater occurrence in greater detail for each zone and examines
changes in water levels over time.

10.1 ZONE1

10.1.1 Overview

The zone consists of the main Murrumbidgee alluvial aquifer upstream of Oura. This section
of the main aquifer is quite shallow, and groundwater yields are minimal compared to areas
downstream. The thickness of alluvial material ranges from about 24 metres at Gundagai to

about 65 metres at Oura. The aquifer is reasonably narrow throughout this section at about
1.5 to 2.5 kilometres wide.

10.1.2 Water levels

As throughout the GWMA groundwater levels in the zone show the influence of river level
fluctuations and since 2000 have declined with the drought conditions. The groundwater
levels in the Cowra and Lachlan aquifers are highly connected with minimal differentiation
between the aquifer, as shown in observation bore GW030160 in Figure 26.

10.1.3 Allocation and Licensed Usage

The total entitlement for this section of the aquifer is 1684ML, with an average entitlement of
140ML per property account. Figure 27 shows the proportion of licensed works in zone 1.

Figure 26. Groundwater and Murrumbidgee River hydrograph of GW030160 and the Gauging
Station at Wagga Wagga
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Figure 27. Proportion of groundwater licenses in Zone 1
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10.2 ZONE 2

10.2.1 Overview

The zone consists of the main Murrumbidgee alluvial aquifer between Oura and the Malebo
Range west of Wagga Wagga. This section of the aquifer has a narrow deep valley of alluvial
sediments. The Lachlan aquifer is high yielding, supplying water for Wagga Wagga and
regional centres in the eastern Riverina. Annual usage from the aquifer for town water supply
is approximately 15 gigalitres. The thickness of alluvial material ranges from about 65 metres

to about 85 metres at in the central area of the zone. The aquifer is narrow throughout this
section at about 5 to 6 kilometres wide.

10.2.2 Water levels

The observation bores GW025393 and GWO030114 in figures 28 and 29 illustrate the
connection between the Murrumbidgee River and the aquifer systems in the zone. The
groundwater levels in the mid 1970s reflected the level of the Murrumbidgee River. Increased
extraction from the aquifer system for town water supply has resulted in significant declines
in groundwater levels in both of the aquifers. The response of the Cowra aquifer to extraction

from the Lachlan aquifer is evident. However, it does not respond directly to the periods of
high extraction as shown in the Lachlan aquifer.

Figure 28. Groundwater and Murrumbidgee River hydrograph of GW025393 and the Gauging
Station at Wagga Wagga
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Figure 29. Groundwater and Murrumbidgee River hydrograph of GW030114 and the Gauging
Station at Wagga Wagga
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10.2.3 Allocation and Usage
The total entitlement for this section of the aquifer is 27491.5ML, with an average entitlement

per property account of 121ML. This excludes the two town water supple entitlements of
16000 and 4000 ML. Figure 30 shows the proportion of licensed works in zone 2.

Figure 30. Proportion of groundwater licenses in Zone 2
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10.3 ZONE 3

10.3.1 Overview

The zone consists of the main Murrumbidgee alluvial aquifer between the Malebo Range and
Narrandera. The thickness of the aquifer ranges from 65 metres to a maximum of 160 metres
at Narrandera. The aquifer system maximum depth through the majority of the zone is
approximately 100 metres. The width of the aquifer system varies from being narrow at the
eastern extent being about 4 kilometres to a maximum width of about 25 kilometres in the
central to western extent of the zone.

10.3.2 Water levels

The observation bores GW030125 (Figure 31) and GW030094 (Figures 32) illustrate the
groundwater level trends in the zone. GW030125 in located in the central area of the zone,
while GW030094 is located in the western area. The groundwater levels in the mid 1970s
show the influence of the 1974 flood and show no influence of groundwater extraction.
Increased extraction from the aquifer system for irrigation has influenced groundwater levels
with noticeable declines associated with pumping. Groundwater levels have also declined
throughout the 2000s partly due to groundwater usage and the dry climatic conditions. The
influence of these contributing factors is difficult to isolate. The influence of groundwater
extraction is noticeable in the chart of GW403571 in Figure 33 which has a time series logger
installed. The chart clearly illustrates the Cowra and Lachlan aquifers response to pumping in
the area and its recovery to pumping events and the recovery associated with the reduced
usage during the winter months.

Figure 31. Groundwater hydrograph of GW030125
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Figure 32. Standing water level metres below ground level hydrograph of GW030094
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Figure 33. Time Series Hydrograph of GW403571 located in the western area of zone 3
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10.3.3 Allocation and Usage

The total entitlement for this section of the aquifer is 48667ML, with an average entitlement
per property account of 552ML.

Growth in usage in the area has occurred since the late 1990s. The influence of the usage is
illustrated in the groundwater flow contours in Figures 22 to 25, with there being slight
change in flow direction from east to west to showing the influence of groundwater usage in
the central area of the zone. Figure 34 shows the proportion of licensed works in zone 1.

Figure 34. Proportion of groundwater licenses in Zone 3

Zone 3 Licensed Works

DOirrigation

B commercial

O monitoring
Otown water supply
Bs&d
Oaquaculture

56% -
(] @ recreation

42 | NSW Department of Water and Energy, January 2009



Mid Murrumbidgee Alluvium: Groundwater Management Area 013: Gundagai to Narrandera.
Groundwater Resources Status Report 2007

10.4 ZONE 4

10.4.1 Overview

The zone consists of the Cowra and Lachlan aquifers underlying the Tarcutta Creek
floodplain. The aquifer system thins out from approximately 50m thickness at the confluence
with the Murrumbidgee River to approximately 30 metres at Tarcutta. The Lachlan aquifer
thins out upstream in the zone but is still present at Tarcutta. Irrigation bores in the zone are
concentrated in the northern area of the zone.

10.4.2 Water levels

The observation bore GW030385, in Figure 35 illustrates the connection between the
Tarcutta Creek and aquifer systems in the zone. The groundwater levels reflect the levels of
Tarcutta Creek. Increased extraction from the aquifer system for irrigation has influenced
groundwater levels with noticeable declines associated with groundwater usage.
Groundwater levels have also declined throughout the 2000s partly due to groundwater
usage and the dry climatic conditions.

Figure 35. Groundwater hydrograph of GW030385
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10.4.3 Allocation and Usage

The total entitlement for this section of the aquifer is 2453ML, with an average entitlement
per property account of 183ML. Figure 36 shows the proportion of licensed works in zone 1.

43 | NSW Department of Water and Energy, January 2009



Mid Murrumbidgee Alluvium: Groundwater Management Area 013: Gundagai to Narrandera.
Groundwater Resources Status Report 2007

Figure 36. Proportion of groundwater licenses in Zone 4

Zone 4 Licensed Works

Dirrigation

B commercial
Omonitoring
Otown water supply
B s&d
Daquaculture

B recreation

0%

44 | NSW Department of Water and Energy, January 2009



Mid Murrumbidgee Alluvium: Groundwater Management Area 013: Gundagai to Narrandera.
Groundwater Resources Status Report 2007

10.5 ZONE 5

10.5.1 Overview

The zone consists of the Cowra and Lachlan aquifers underlying the Kyeamba Creek
floodplain. The aquifer systems thin out from approximately 50m thickness at the confluence
with the Murrumbidgee River to approximately 30 metres 20 kilometres south of the zone
boundary with zone 2. The Lachlan aquifer thins out in mid point of the management zone,
with irrigation bores in the zone concentrated within this aquifer.

10.5.2 Water levels

Monitoring in the zone is limited to the northern area, where there is minimal groundwater
usage. The groundwater levels in the zone have declined by about 5 metres between 2001
and 2007. This is illustrated by observation bore GW030286, in Figure 37.

Figure 37. Groundwater hydrograph of GW030286
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10.5.3 Allocation and Usage

The total entitlement for this section of the aquifer is 2119ML, with an average entitlement
per property account of 140ML. Figure 38 shows the proportion of licensed works in zone 1.
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Figure 38. Proportion of groundwater licenses in Zone 5
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11.0 Conclusion

The mid Murrumbidgee GWMA 013 consists of the main alluvial aquifers between Gundagai
and Narrandera including the tributaries of Tarcutta and Kyeamba Creeks. This system can
be divided into two main formations based on time periods and depositional environments.
The deeper Lachlan Formation is typically a very high yielding aquifer with good quality
groundwater. The shallower Cowra Formation is generally lower yielding, and of poorer
quality groundwater.

Groundwater allocations in the GWMA have increased since the last Status report prepared
in 2000. The total entitlement has risen from about 61000ML to 82497.5ML an increase of
about 35%. This increase is associated with the issuing of entitlements prior to the embargo
in 2002 and the issuing of entitlements for quarries that intersected the aquifer system prior
to the embargo.

The main water users in the GWMA have altered since the previous status report. In zone 2
the major usage is still for town water supply at Wagga Wagga and Gumly Gumly. Since
2000, irrigation use of groundwater has significantly increased and now represents 60% of
water usage, with majority of irrigation development being in zone 3.

The development of groundwater resource for irrigation in zone 3 has caused a measurable
change in the behaviour of groundwater system. Prior to 1996 the Cowra aquifer system
alternated between being a gaining or losing system. Presently the Cowra aquifer
groundwater levels are below the base of the river system. The difference between the
piezometric head of the Lachlan aquifer and the groundwater level in the Cowra aquifer has
also increased since 1996, which correlates with the development of the resource for
irrigation.

Groundwater monitoring is of major importance for optimal management of this system, and
it is essential that the current level of groundwater level monitoring be maintained. Short and
long term fluctuations in groundwater levels over time need to continue to be monitored and
reported. Monitoring of the groundwater quality also needs to occur, as there a strong
reliance of town water supplies on the Lachlan aquifer.

Groundwater levels throughout the system were strongly influence by the 1974 flood, which
served as a major recharge source for the entire system. Since that time water levels have
experienced minor declines and rises that generally correspond with rainfall trends. Since the
late 1990s, groundwater levels throughout the system have continually declined, and this is
most likely due to the lower rainfall, levels in the river being lower, and therefore recharge to
the groundwater system is also most likely to be lower than average. Also the development
of groundwater usage for irrigation has influenced groundwater levels.

The GWMA 013 is divided into 5 zones, which are based upon the characteristics of the
aquifer system. Recharge estimates for the aquifer system are used to estimate sustainable
yield of the GWMA to be about 89,000ML. This volume is for the main alluvium of the GWMA
and does not include tributary aquifers. Additional work is required to establish recharge
values for the tributaries. Management at a zone level is appropriate, in particular to ensue
that over extraction in any particular area does not become a problem.
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