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Groundwater trading and management of local impacts

Executive summary
This report describes the use of local impacts management as a tool to control large seasonal
water level declines due to increased extractions and groundwater trading.
The Lower Murrumbidgee alluvium is located in south-western NSW within the Riverine Plains. It
has been managed as two separate groundwater sources (shallow and deep) since the
inception of the Lower Murrumbidgee Groundwater Water Sharing Plan in 2006. The Lower
Murrumbidgee has a long history of groundwater use and is the largest and most heavily
pumped alluvial aquifer in NSW and with the most active market for groundwater trading. It is
developed extensively for irrigation and is also home to the Coleambally and Murrumbidgee
irrigation areas.
The implementation of the plan in 2006 resulted in a significant change to the management of
groundwater within the two water sources. Groundwater licences became fully tradeable with
licence holders permitted a wide range of dealings allowing greater flexibility in account water
management, trading and forward planning. Such flexibility also posed a significant risk of
extraction migrating from areas of poorer groundwater availability to areas of better availability,
worsening of large seasonal fluctuations, water level declines in some areas, and increase in
third-party impacts. As a result of this and the millennium drought, a secondary level of
groundwater extraction management was introduced in July 2007. It led to the establishment of
two local management areas together with the introduction of local area rules restricting
groundwater dealings. The local rules essentially prohibit trading from areas of low pumping
stress to areas of higher pumping stress.
To date the restrictions on trade appear to have halted the water level declines and worsening
seasonal fluctuations without the need for any restrictions on actual extraction volumes within
the established local management areas. The wet years of 2010 and 2011 combined with
relatively low levels of pumping from the Deep Groundwater Source have also contributed to this
observed improvement in water levels.
The local management rules remain in place to ensure that the system does not return to
pre-2008 conditions due to trading and increased pumping.
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1. Introduction
The objective of this report is to describe groundwater trading within the Lower Murrumbidgee
Deep Groundwater Source and the introduction of a secondary level of groundwater extraction
management through the establishment of local management areas to halt water level declines
and the worsening drawdown levels in localised areas.
The area underlain by the Lower Murrumbidgee alluvium is located in south-western New South
Wales (NSW) between the towns of Narrandera, Booligal, Balranald and Jerilderie and bound by
Billabong Creek and the Edwards River in the south, the Lachlan River to the northwest and
exposed Palaeozoic bedrock to the east (Figure 1). It is a large alluvial system consisting of two
horizontally stacked groundwater sources that are defined as:


Shallow Groundwater Source – extends from surface to a depth of 40 m or to the bottom of
the Shepparton Formation whichever is the greater



Deep Groundwater Source - extends from the bottom of Shepparton Formation down to the
underlying bedrock.

The Murrumbidgee and Coleambally irrigation areas are located within the water source area
and large volumes of surface water are diverted from the Murrumbidgee River for irrigation. Most
farms within the irrigation areas use surface water for irrigation although many now have access
to both surface and groundwater.
The Deep Groundwater Source is the largest alluvial water source in NSW and is pumped
heavily for irrigation. A maximum of 381 GL of pumping was recorded for 2002/03 water year.
The towns of Coleambally, Darlington Point and Carrathool depend on groundwater for their
water supply.
Following the commencement of the Water Sharing Plan for the Lower Murrumbidgee
Groundwater Sources (hereafter referred as the Plan) in October 2006, groundwater has been
managed under the Water Management Act 2000 (WMA 2000). Groundwater access licences
have since been issued with separate titles to land and are fully tradeable. This provides
opportunity for new and existing users to acquire groundwater for their particular business
needs.

1

NSW Office of Water, April 2013

Groundwater trading and management of local impacts

Figure 1 Location of water source area
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2. Groundwater management
2.1 Background
There is a long history for groundwater use in the Lower Murrumbidgee. Groundwater extraction
for stock and domestic supplies dates back to early 1900s while its use for irrigation purposes
commenced much later in 1960s. The volumes extracted for irrigation has been recorded since
early 1980s.
Prior to 2006, the management area was subdivided into ten zones. These provided a basis for
a refined level of management and allowed for the variation of allocation, usage and transfer
rules. These rules for groundwater extraction (or pumping) within the Deep Groundwater Source
varied over time and a summary is provided in Table 1.
The Plan commenced on 1st October 2006 coinciding with the reduction of groundwater
entitlements under the Achieving Sustainable Groundwater Entitlements Program (ASGE).
Licensed entitlements within the Deep Groundwater Source were reduced from approximately
515,000 ML to 270,000 ML. Supplementary access licences were issued for the term of the plan
to 128 users with established high history of use allowing gradual adjustment to the new plan
limit. Entitlements within the Shallow Groundwater Source remained unchanged.
All pumping bores within the two groundwater sources are metered and usage is monitored on a
regular basis.
Table 1 Groundwater access rules
Period

Extraction Limit

Rationale

pre-1982

Unrestricted access to groundwater

Low level of groundwater usage.

1982/83 – 1990/91

Access to 100% of licensed entitlement.

Low level of groundwater usage.

1991/92 – 1997/98

Access to 150% of licensed entitlement.

Relatively low level of groundwater
usage and rising groundwater levels and
potential land salinisation.

1998/99

Access to 100% of licensed entitlement.

Prevent over extraction.

1999/00

Access to 95% of licensed entitlement.

Prevent over extraction.

2000/01 – 2001/02

Access 90-100% licensed entitlement
depending on zone.

Prevent over extraction.

2002/03- 2005/06

Access limited to share of extraction limit
or maximum history of use.

Commence managing to the extraction
limit of the water source.

2006/07 – 2011/12

Access limited to new reduced entitlements Manage to long-term average annual
or share components. Supplementary
extraction limit established in the Plan.
access licences issued for the term of the
plan with100% AWD for access licences
and reducing access to supplementary
licences (by10% each year).

2.2 Current management
The Shallow and Deep Groundwater Sources have been managed under the WMA 2000 since
2006. The existing Plan provides a legislative basis for the sharing of water between the
environment and consumptive users within the two water sources. Groundwater access licences
have been issued in perpetuity and with separate titles to the land. These licences were
previously linked to land and were renewable every five years. The WMA 2000 and its
subordinate legislation (Access Licence Dealing Principles Order 2004 and the Plan) allow a
number of different dealings (trades) that were not available under previous management
arrangement. These dealings are described later in Section 4.
The Plan defines access rules for period of ten years (2006-2016) with groundwater extraction
managed to the LTAAEL of the relevant groundwater source.
3
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An available water determination (AWD) under the Plan is triggered if the annual extraction
averaged over the preceding three water years exceeds the extraction limit by 5 per cent or
more. Where this occurs, an AWD (or allocation determination) of less than 100 per cent is to be
made for the following water year. This is designed to reduce volume of groundwater extracted
so that groundwater levels stabilise and extractions remain sustainable.
Access to supplementary water under the plan (for Deep Groundwater Source) commenced at
90 per cent in 2006-07 and reduces by 10 per cent of the share component per year leading to 0
per cent on 1st July, 2015, after which the supplementary licences will be cancelled. The
extraction limit for the Deep Groundwater Source varies each year and is essentially the sum of
existing share components of Local Water Utility and Aquifer Access Licences plus allocations
made to Supplementary Water Access Licences (Table 2).
The established LTAAEL for the Shallow and Deep Groundwater Sources are 10,000 ML/yr and
270,000 ML/yr respectively.
Table 2 Annual extraction limits
Year of Plan

Water Year

Annual Extraction Limit (ML)–
Deep Groundwater Source

Annual Extraction Limit (ML)–
Shallow Groundwater Source

1

2006-2007

307,076

10,000

2

2007-2008

302,957

10,000

3

2008-2009

298,837

10,000

4

2009-2010

294,718

10,000

5

2010-2011

290,598

10,000

6

2011-2012

286,478

10,000

7

2012-2013

282,359

10,000

8

2013-2014

278,239

10,000

9

2014-2015

274,120

10,000

10

2015-2016

270,000

10,000

2.3 Existing licences and groundwater usage
Existing access licences within the two groundwater sources are provided in Table 3. The Deep
Groundwater Source is a fully allocated and used water source. The Shallow Groundwater
Source on the other hand has only a small number of access licences with a much lower annual
usage (less than 4,000 ML) than the Deep Groundwater Source.
Table 3 Existing groundwater licences
Licence Category

Number

Tenure

Source

Shares (or Volume
in ML)

Aquifer

311*

perpetual

deep

267,800

Aquifer

30

perpetual

shallow

5,201

Domestic and Stock

1

perpetual

deep

324

Local Water Utility

3

perpetual

deep

2,210

Supplementary Access

128

ten years

deep

41,196

* There are 80 existing access licences with zero shares within the Deep Source.

Licensed groundwater entitlement (shares) and usage for the Deep Groundwater Source since
1982/83 is provided in Figure 2. It is the largest and the most heavily pumped alluvial water
source in NSW and Australia with approximately 340 production bores (Figure 3). Groundwater
extractions during the period 2001/02 to 2009/10 generally exceeded the LTAAEL.
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This, together with increased trading, resulted in unacceptable water level declines in some
parts of the water source. Low levels of usage were recorded over the last two years due mainly
to wet conditions.
The two water sources are fully committed and new entitlements (or shares) are not issued.
However, new users are able obtain entitlement for their business needs through the
groundwater trading market.
Figure 2 Licensed entitlement and groundwater use 1982/83-2011/12
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licences)
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500,000
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Figure 3 Production bore locations
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3. Groundwater trading
3.1 History
Groundwater trading has been occurring in NSW since 1987 mainly within fully committed
groundwater systems such as the Lower Murrumbidgee, Lower Namoi, Lower Gwydir, Lower
Macquarie, Lower Lachlan and the Lower Murray alluvial water sources. Trading first
commenced in the Lower Murrumbidgee Deep Groundwater Source and involved temporary
transfer of groundwater.
Permanent trading of groundwater has been permitted in groundwater sources following the
introduction of water sharing plans commencing in 2006. In 2009 trading was extended to other
groundwater sources without water sharing plans in inland NSW. Water sharing plans have now
been developed for whole of inland NSW and groundwater trading is permitted in all sources
subject to plan rules. Trading between groundwater sources is not permitted.
The level of trading in NSW varies between water sources. Overall, an increase in trading
activity was observed following the implementation of water sharing plans and the onset of dry
conditions during the period 2006/07 to 2009/10.

3.2 Terminology and process for handling groundwater dealings
Groundwater trading in simple terms is the buying and selling of licence entitlement (i.e. share
component) or allocation (i.e. account water). These are commonly known as permanent and
temporary trading respectively. The WMA 2000 and its subordinate legislation allow for a wider
range of dealings and have introduced new terminology for trades. Groundwater dealings
permitted under the current Plan for the two groundwater sources are described below.


71 M dealing – is the sale or transfer of the ownership of a water access licence.



71N dealing – is the lease or rental of an access licence that is also known as a term
transfer.



71P dealing – is the sub-division or consolidation of water access licences.



71Q dealing – is the sale of the share component (or assignment of rights) of an access
licence that is commonly known as permanent trade.



71T dealing – is the sale of account water or assignment of water allocation that is also
known as temporary trade.



71W dealing – is the nomination of a work (or bore) on to an access licence or changing the
location within a water source from where a work can extract water held under an access
licence.

Three NSW government agencies are involved with groundwater access licence dealings.
However, dealings that involve subdivision, consolidation, sale of share component or change of
a nominated work require approval from the NSW Office of Water. All temporary groundwater
trades require registration with State Water Corporation and approval from the Office of Water.
The sale or transfer of the ownership and lease or term transfer of an access licence requires
registration with Land Property Information (LPI) without consent from the Office of Water.

3.3 Factors affecting groundwater dealings in the Lower Murrumbidgee
The implementation of the plan and lengthy dry conditions saw the demand for groundwater rise
significantly in 2006. Trading (dealings) within the Deep Groundwater Source over the last six
years have been impacted by several factors. These are briefly described below.


Reduction in groundwater entitlements – total entitlements were reduced by about
244.6 GL at the commencement of the Plan. Trading provided users with an opportunity to
acquire additional entitlements.
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Diminishing access to supplementary water – there are 128 supplementary access
licences within Deep Groundwater Source. Access to these licences is diminishing and will
reduce to zero by July 2015. Many users have secured or are looking at the trading market to
obtain additional groundwater to make up for any lost access.



Account rules – the existing Plan has very generous provisions for carryover and access
licence account limit. This allows users to purchase additional temporary water for use or
sale later or banking for future use.



Issuing of zero share access licences – there are no provisions for carryover for holders of
zero share access licences. This means that any unused water at the end of a water year will
be forfeited unless it is traded out. Most zero share access licence holders use temporary
trading towards the end of a water year to avoid forfeit of account water.



Opportunity for new entrants - there are a significant number of zero share licence holders
(approx. 80) within the Deep Groundwater Source. These licence holders use the trading
market (temporary mainly) to gain access to groundwater.



Level of certainty with groundwater – clearly there is a higher level of certainty associated
with the available water determinations (or allocation determinations) for groundwater. This
generally higher reliability assists groundwater users to secure contracts and make better
business decisions for future seasons.



Low surface water availability – there are a large number of surface water users within the
Coleambally and Murrumbidgee irrigation areas. Trading continues to increase as more of
these users begin to access groundwater particularly during times of low surface water
allocations (Figure 4). Many have also acquired permanent groundwater to secure their
business operations although temporary trading is more common.



Rice industry subsidies - the industry has in past subsidised the purchase of temporary
groundwater encouraging landholders to grow rice. Many rice growers use this opportunity to
purchase temporary groundwater when available.



Commodity prices – the market price and the securing of contracts for crops such as rice,
wheat, corn, cotton, etc. often determines the area of crops grown hence the annual water
requirement. Licence holders commonly use the temporary trading market to make up for
any additional water requirement for the season.

3.4 Dealings statistics
The Lower Murrumbidgee has one of the most active groundwater trading markets within NSW
and most likely at a national level.
Temporary trading has occurred since 1987 and is the most common form of trading within the
Deep Source. The annual volumes traded are provided in Figure 4. It is evident that the general
security surface water allocation has a major influence on volumes traded annually.
A summary of all dealings within the Deep Groundwater Source is provided in Table 4.
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Figure 4 Annual volumes traded (temporary) within Deep Groundwater Source
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Table 4 Summary of Deep Groundwater Source dealings 2006/07 – 2011/12
Dealing*

2006-07

2007-08

2008-09

2009-10

2010-11

2011-12

1

8

27

9

3

5

4,806

2,663

33,636

6,337

10,000

5,361

number of dealings

0

8

16

9

5

3

total volume assigned
(units)

0

1,523

5,610

2,058

1,275

2,756

average price per ML

n/a

$1,162

$1,427

$1,550

$1,380

$1,167

number of dealings
71M

71Q

total volume
transferred (units)

71P/71W

number of dealings

3

6

6

5

3

2

71W

number of dealings

0

5

6

11

2

4

number of dealings

154

190

291

222

35

41

allocation assigned
(volume in ML)

41,902

54,977

101,098

83,051

13,086

12,751

$48

$88

$100

$65

$16

$9

12

39

22

14

5

2

71T

average price per ML
New WAL
(Zero)

number

*See Section 3.2 for explanation of the different types of dealings
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3.5 Assessment of trades
The assessment of groundwater trades in the Lower Murrumbidgee is based on a risk
management approach. Generally temporary trades (71T dealings) are considered to be of a
lower risk than other dealings of a more permanent nature. However, recurring temporary
trading on an annual basis could increase the risk significantly. Dealings are assessed following
the principles that are outlined in the WMA 2000, Dealings Principles Order 2004 and the Plan.
These are based on water source protection, impact on environment, impact on users and
maximising of social and economic benefits. The guiding principles are listed below.


The dealing does not have an adverse impact on the water source (i.e. environment,
dependant ecosystems and plan extraction limit breaches).



The dealing should have no more than minimal effect on the ability of a person to take water,
including the ability of a person to exercise basic landholder rights.



The dealing should help to facilitate maximising social and economic benefits to the
community of access licences.



The dealing does not exacerbate declining groundwater levels or increases drawdown levels
in established local management areas.

Assessment is only required if the buyers access licence has linked works (bores) that can
extract groundwater held under the licence from specified locations on ground.
3.5.1 Temporary trades (71T dealings)
The following assessment criteria apply for all temporary trades.


Trades need to be consistent with the established local management area rules. Essentially
this means that trade from a less stressed area to one of a higher stress is not permitted.
This is discussed further in Section 4.



Trades that results in account water to increase above 15 per cent of share component
(entitlement) require drawdown impact assessment (i.e. assessment of third party impacts).



Additional drawdown due to the trade at the nearest bore screened in the same aquifer
should not exceed 5 per cent of available head above the target aquifer up to a maximum of
3 m (Figure 5). The period for drawdown impact assessment is 12 months.

3.5.2 Permanent dealings
For all dealings of a permanent nature (71Q, 71W, 71P/W) the following set of criteria apply.


Trades need to be consistent with the established local management rules (i.e. trade from a
less stressed area to one of a higher stress is not permitted). See also Section 4.



Dealings that result in share components of access licences to increase above the average
history of extraction of linked bores require detailed drawdown impact assessment (i.e.
assessment of third party impacts).



Additional drawdown at nearest bore screened in the same aquifer does not exceed 5 per
cent of available head above the target aquifer up to a maximum of 3 m (Figure 5). The
period for drawdown impact assessment is 10 years.



Where the additional impact exceeds 3 m exceptions may apply with make good provisions
(e.g. the buyer making provision for stock and domestic supply on an adjoining property).

Assessments for drawdown impacts are undertaken using analytical solutions such as the Theis
distance-drawdown type analyses or through the use of the Hotspots Model.
Often a volumetric limit on annual extractions is placed on individual bores to manage impacts
from trading. This also applies to all new bores associated with zero share access licences. It
does not impact on trading between licences for purposes other than extraction (i.e. banking of
water for later sale or carryover into next season).
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Figure 5 Schematic diagram of impact assessment criteria on neighbouring bore
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4. Management of local impacts
4.1 Need for a secondary level of extraction management
The millennium drought and the implementation of the Plan resulted in the NSW Office of Water
receiving large numbers of applications for new works approvals and numerous groundwater
dealings of a permanent nature. Applications were largely from existing surface water users
seeking access to groundwater to make up for low surface water allocations. In addition to this, a
number of existing groundwater users used the trading market to obtain additional permanent
groundwater to make up for reduced entitlement or to expand their business operations. This
posed a potentially significant risk of extraction migrating from areas of poorer groundwater
availability to areas of better availability and the worsening of large seasonal fluctuations and
water level declines in some areas.
The Lower Murrumbidgee area is underlain by semi-consolidated to unconsolidated flat lying
Cainozoic sediments of mainly continental origin. The maximum thickness varies from 170m in
the east (at Narrandera) to about 400 m near Balranald at the western end. The alluvial
sediments overlie Palaeozoic and Mesozoic rocks that form the basement. The Lower
Murrumbidgee alluvium is subdivided in to three main units or layers. From shallow to deep
these are the Shepparton Formation, Calivil Formation and the Renmark Group. The thickness,
lithology, yield, aquifer properties and water quality of these three regional aquifers all vary
across the management area. Bores at different locations therefore differ in yields, water quality,
and response to groundwater extractions. As a result the distribution of production bores within
the water source area is not uniform (Figure 3).
The locations of Office of Water monitoring bores are provided in Figure 6. The variation in
groundwater levels seen in the monitoring bores due to pumping is shown in Figure 7. In areas
with a high density of production bores, large seasonal fluctuations are observed (Figure 8)
whereas in other areas water levels continue to decline with poor recovery (Figure 9).
The rules established under the existing Plan ensure that groundwater pumping remains within
the LTAAEL at a water source level. However, this scale of management cannot fully achieve
the required improvements in water level declines or seasonal drawdown levels, particularly in
localised areas with a high density of production bores such as Darlington Point, Gundaline and
Steam Plains.
Therefore, a secondary level of extraction management based water level responses is
considered essential to manage trading and extraction within the Deep Groundwater Source.
Such a level of management is expected to prevent the degradation of water quality (in the short
term), maintain aquifer integrity, reduce third party impacts and reduce pumping and associated
costs.
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Figure 6 Location of monitoring bores
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Figure 7 Deep Groundwater Source hydrographs for bores between Narrandera - Balranald
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Figure 8 Groundwater monitoring site exhibiting large seasonal fluctuations
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Figure 9 Groundwater monitoring site exhibiting lack of recovery
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4.2 Management concept
Local impacts are managed on the basis that groundwater levels in the target aquifer (or most
productive aquifer at the location) remained within an agreed bandwidth (Figure 10).
The following trigger levels and unacceptable drawdown levels were determined for all deep
groundwater monitoring sites and were later used to define the local management areas:


Drawdown trigger defined as 30 per cent of available head to a maximum of 18 m below
initial piezometric head, and



Unacceptable or maximum allowable drawdown defined as 70 per cent of available head or
28 m below initial peizometric head whichever is the lesser.

A pre-determined 1972 piezometric head was used as initial piezometric head. It is simply the
groundwater head in the target aquifer prior to any significant development of groundwater for
irrigation use. Available head is defined as depth to the top of target aquifer minus initial
piezometric head.
That is, groundwater extractions within the deep aquifer are managed such that the drawdown
levels do not exceed 70 per cent of available head or do not decline any greater than 28 m
below the pre-development levels in the Deep Groundwater Source. Where this occurs,
additional management action is necessary to bring levels within acceptable or tolerable range.
The local users association was consulted on the use of the above concept using water level
responses to mange local impacts.

15

NSW Office of Water, April 2013

Groundwater trading and management of local impacts

Figure 10 Example of trigger and unacceptable drawdown levels
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4.3 Determination of local management areas
Two local management areas were determined using the following methodology:


Set drawdown trigger levels for all monitoring bores in the Deep Groundwater Source;



Determining maximum summer drawdown levels for all monitoring bores from groundwater
level data;



Compare trigger levels with maximum summer drawdown levels for all monitoring bores to
determine trigger exceedance at each site; and



Contour trigger exceedance to produce a map (Figure11).

Two areas were established using the following criteria:


Local management area 1 is defined as area where the trigger exceedance was greater than
10 m.



Local management area 2 is defined as area where the trigger exceedance ranged 5-10 m.

The two local management areas (Figure 12) were formally gazetted in August 2007 and
restrictions on dealings (or trades) put in place for these areas.
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Figure 11 Map showing areas where the drawdown is greater than 30% of available head to a maximum of 18 m below initial piezometric head
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Figure 12 Established local management areas

4.4 Local area rules
The 2007 order contains rules that prohibit groundwater trading into local management
areas 1 and 2. The rules are:


Dealings are prohibited if they result in the transfer of a share component or allocation from a
licence with nominated works located outside local management areas 1 and 2 onto works
located within local management areas 1 and 2.



Dealings are prohibited if they result in the transfer of a share component or allocation from a
licence with nominated works located in local management area 2 onto works located in local
management area 1, or



Dealings are prohibited if they result in a licence with a nominated water supply work or
group of water supply works located outside local management area 1 and 2 nominating an
additional water supply work or group of water supply works located within local
management areas 1 and 2, and



Dealings are prohibited if they result in a licence with a nominated water supply work or
group of water supply works located within local management area 2 nominating an
additional water supply work or group of water supply works located within local
management area 1.

The above rules essentially prohibit trading into local management areas and trading from local
management area 2 to local management area 1.
Additional restrictions on volumes within the two areas would require consideration should the
restriction on trades do not halt the water level declines and increasing seasonal drawdowns.
Consultation with the local users will be required if this next level of management (i.e. restrictions
on volumes extracted within the local management areas) is warranted in future.
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5. Conclusion
Key conclusions are summarised below.


Trading of groundwater in the Lower Murrumbidgee is extremely important as it enables a
more efficient and effective use of the groundwater resource.



Temporary trading has been occurring since 1987 and is the most common form of trading
within the Deep Source.



General security surface water allocation in the Murrumbidgee has the strongest influence on
annual temporarily traded volumes.



The WMA 2000 and its subordinate legislation allow for a wide range of dealings that now
provide greater flexibility to users. Such flexibility triggered the need for a secondary level of
groundwater extraction management.



The management of groundwater extraction at a water source level in the Lower
Murrumbidgee Deep Source is insufficient on its own for the management of local drawdown
impacts resulting from trades.



The establishment of local management areas to manage trading has assisted in controlling
the growing seasonal drawdowns and water level declines.



The water level declines and worsening seasonal fluctuations appear to have halted and did
not require any further extraction restrictions within the two established local management
areas.



The introduction of annual bore extraction limits is also important in managing third party
impacts at a “micro” level. These are important both within and outside the established local
management areas.



Although there are a number controls in place within the Deep Source, the current
management regime for the Lower Murrumbidgee continues to provide a flexible
groundwater trading environment for licence holders whilst keeping environmental and third
party impacts to within an acceptable range.



Such proven management approach could easily be applied or adopted to other water
sources elsewhere provided there is an adequate level of groundwater level monitoring in
place.
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