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Executive Summary

The Water Resources Management Plan is one component of
the legidative framework to manage the Territory’ s water
resources. It takes as a starting point water set aside for the
environmentd flows then shows how the Government intends
to manage the remainder of our water resources. A key part
of the Plan isto make provison for water dlocations over the
next ten years. Allocations cannot be crested and licences to
take water granted unlessthey are provided for by the Plan.

Environmenta How
Guiddines

Water Resour ces Act

Weater Resources : Provison for : Licencesto
Management Plar dlocations take water

The Plan shows that average annud water available from ACT
controlled catchments is 465 gigditres (GL). Of this, 272 GL
is desgnated by the Environmental How Guiddines as
environmentd flow, leaving 193 GL avallable for consumptive
use.

The Plan indicates that existing use of water totals about 65
GL. Providon is made for future alocations of around 1.9 GL
to meet agriculturd demand and 6.5 GL for water supply inthe
next 10 yearsleaving 120 GL unallocated.

The ACT component of the overdl Murray-Darling Basin
Commission cgp on water extraction is currently being
negotiated. The Cap is expressed in terms of net use and
includes both taking water from, and the return of water to
dreams. This Plan only deds with the taking of water.

The Cap and the Plan are related but the Plan will not need to
be changed depending on the outcome of the ACT’ s Cap
negotiations. While the overall Cap cannot be increased, the
ACT component of the Cap could be increased by the
purchase of awater entitlement from e sawhere in the Basin.
The use of a purchased water entitlement would be subject to
the requirements of this Plan.

Information on exiding water useincluded inthe Plan is
incomplete as many users do not yet measure quantities used.
Asareault provisons for future dlocations are ddiberately
cautious and the Plan includes a requirement for areview after
three yearswhen it is expected additiond information will be
avaladle.
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WATER RESOURCES MANAGEMENT PLAN

1. BACKGROUND
1.1 Purposeof the Plan

The purpose of the Water Resources Management Plan isto
provide the ACT Government with adecison making
framework and dtrategic direction for the long term
management of the Territory’ s water resources.

The Plan dso promotes the objects of the Water Resources
Act 1998 which are:
to ensure that the use and management of the water
resources of the Territory sustains the physicd,
economic and socid wdl being of the people of the
Territory while protecting the ecosystems that
depend on those resources;
to protect waterways and aquifers from damage
and, where practica, to reverse damage that has
aready occurred; and
to ensure water resources are able to meet the
reasonably foreseeable needs of future generations.

1.2 Scopeof thePlan

The Water Resources Management Plan provides detailed
information on the state of the Territory’s water resources and
some information on related matters such as soils, geology and
land use for each of 32 sub-catchments in which the ACT has
an interest.

For each sub-catchment, the Plan sets out estimates of total
water resources, environmenta flow requirementsin
accordance with the Environmenta Flow Guidelines, and
water available for non-environmental uses. The Plan then
makes provison for the new water dlocations which the
Government expects to create over the next 10 years after the
Pan isfindised and other actions to be taken by the
Government to manage the water resources of the Territory.

The Plan sets out the Government’ s policy position in relaion
to water resource management and the achievement of the
ecologica outcomes set out in the Environmental Flow
Guiddines. It includes requirements for monitoring,
groundwater assessment and review of the plan.

This Plan does not seek to regulate the reuse of water or the
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return of water to the environment after it has been used. This
has been done deliberately to reduce the regulatory control of
reuse to encourage its growth. At present the environmental
impacts of reuse can be managed by using the provisons of the
Environment Protection Act. Should this Stuation changein
the future this Plan may need to be amended to permit the

necessary controls.

While the plan has been prepared using the best available
scientific knowledge, it acknowledges some gapsin
information. The mog sgnificant of these isinformation on the
existing use of surface and groundwater. Legidative support
for the collection of usage information was not available prior
to the passage of the Water Resources Act. Knowledge of
the ACT’ s groundwaeter resource isaso limited. Information
on these and other areasis now being gathered and will
contribute to the initid review of the plan.

2. LEGISLATIVE BACKGROUND
2.1 Water Resources Act 1998

The Water Resources Act 1998 (the Act) was passed in
November 1998 to dlow for the effective management of the
ACT’ swater resources and to ensure the hedlth of waterways.

The Act lays the legd bass for the dlocation of water, licences
to take water, drillers’ licences, bore congruction permits and
work permits to control the congtruction of water control
dructures. Significantly, the Act provides for the protection of
the environment through recognising water for environmental
purposes as a legitimate use of the resource. It aso ensures
that provisons made for the environment are not diminished by
other users or changes in management.

The Act ds0 sets the requirement for the preparation of this
Pan which must indude:
adescription of the water resources of the ACT in
terms of quantity and seasond didtribution of flows
on a sub-catchment by sub-catchment basis,
adescription of the flows required to meet the
environmental needs of individua waterways and
aquifers,
proposed allocation for use of water in the ACT for
the next 10 years,
water alocationsto be created for urban water
supply, industry and other uses, and
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actions to be taken by the Authority to manage the
water resources of the ACT.

The Environment Management Authority is given water
management functions under the Act and provision is made for
ingpections and other functions to ensure that the Act is
enforced.

The Act provides for a public consultation process followed by
tabling of the Plan in the Legidative Assembly asa
disalowable ingrument.

2.2 Water ownership

The Seat of Government Acceptance Act 1909
(Commonwesth) gave the Commonwedth paramount , for al
purposes of the Audtrlian Capital Territory, paramount right
to the waters of the Queanbeyan and Molonglo Rivers. The
Commonwealth exercised this right over the waters of the
Queanbeyan River with the passage of the Canberra Water
Supply (Googong Dam) Act 1974 (Commonwesalth) which
declared the Commonwedth rights are exercisable by the
ACT Executive on behdf of the Commonwealth subject to
conditions set by the Commonwedth Minister and dso
provided for the congtruction of Googong Dam. Through
ACT sdf-government legidation, the Australian Capital
Territory (Planning and Land Management) Act 1988
(Commonwedlth), the Commonwedlth delegated its power to
control the waters of the Queanbeyan River (and Googong
Dam) to the ACT.

The Australian Capital Territory (Self Government) Act
1988 effectively passed control of al water resources other
than water on or under National Land to the Territory
Executive. Nationd land inthe ACT includes Lake Burley
Griffin, MguraFed Firing Range and CSIRO land.

The Water Resources Act 1998 provides that the right to the
use, flow and control of dl Territory water isvested in the
Territory. This consgs of the waters of the Googong Dam
catchment and al water on or under Territory land. The
gpplication of the Act is congtrained by the Commonwedth
legidation described above.

A further complication of water ownership in the ACT isthat
al water under leases of Territory land granted before 11
December 1998 is controlled by the lessee because such
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leases did not specificaly exclude theright to such water. The
Act provides that leases granted after 11 December 1998
cannot confer the right to control water.

2.3 TheTerritory Plan

2.4

The Territory Plan sets out the principles and policies which
guide the development of the ACT. Amongst the gods of the
Territory Plan are:

to conserve and enhance valued festures of the
Territory’ s natura environment; and

to promote ecologicaly sustainable development,
protect biodiverdty, and provide for high sandards
of environmenta amenity and landscape.

The Water Use and Catchment Policies of the Territory Plan
recognise the competing and often conflicting demands made
on the Territory’ swater resources. They protect the waters
and catchments of the ACT by specifying permitted uses and
environmenta vaues for each water body. They have been
divided into three types of Water Use Catchments according
to the predominant water use or environmenta vaue within
that catchment. These are:

conservation of aguatic habitat;
provison of domestic water supply; and
provision of drainage and open space.

Specific objectives are set for each category of use, dong with
anumber of policies which are designed to facilitate meeting
those objectives.

Secondary uses are also permitted for individual waterways o
long as they do not compromise the maintenance of standards
required to meet the primary environmenta vaue.

The protection and conservation of the water qudity of the
groundwater resources of the ACT isa policy objective for al
types of Water Use Catchment.

Environment Protection Act 1997

The Environment Protection Act 1997 providesfor the

protection of the environment through a range of measures
amed principally a cooperation between the managers of

activities which could harm the environment and the
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Environment Management Authority. The Act also recognises
the environmenta duty of individuad members of the
community. Should this approach fail, the Act provides for
strong pendlties.

For water resources specifically, the Act contains water quality
standards which must be achieved to meet particular
environmenta vaues. Thus, the Act specifiesthe indicators
and the maximum concentrations of substances and materiasin
water which are acceptable for the maintenance of each
environmenta use or vaue,

2.5 ACT Nature Conservation Strategy

Water resources of the ACT must be managed in a manner
which is sympathetic to the god of the ACT Nature
Conservation Strategy, whichisto protect biological
diversty and maintain ecological processes and sysems. The
Strategy identifies water management schemes which involve
impounding or diverting water for use as posing adirect threeat
to aguatic habitats. Thus, including the provision of
environmenta flows as an essentid dement in the management
of water resources is necessary to ensure that nature
conservetion requirements are given their just consideration.
Further more, the degree to which biodiversity values are
maintained must be included in the monitoring program which
asesses the impacts of water allocation.

3. POLICY CONTEXT
3.1 COAG Water Reform Framework

In February 1994, the Council of Augtrdian Governments
(COAG) agreed to a strategic framework for the efficient
and sustainable reform of the Australian water industry.
COAG subsequently tied the reform framework to the
Nationa Competition Policy Agreement. Thereformsare
broad and have far reaching implications for the way in which
natural resources will be managed in Audrdia. In the context
of this Plan, the implementation of the reformsindudes the
requirement for individual States and Territoriesto set up a
comprehensive water dlocation system, including the dlocation
of water for the environment, which encourages the highest
vaue sustainable use of the resource. The reforms dso require
that water property rights be separated from land title and
arrangements be put in place for water trading to occur.
Implementing the water alocation management system
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provided for in the Water Resource Act 1998 will enable the
ACT to meset its COAG commitments.

3.2 Integrated Catchment Management

3.3 Water Trading

Integrated Catchment Management (ICM) can be defined as
the coordinated and sustainable management of land, water,
vegetation and other natural resources, on awater catchment
basis, to balance resource use and conservation. This
approach isimplied in the ACT Nature Conservetion Strategy
which recommends a cross sectoral approach to resource
management, as well as the Territory Plan, which states that
“Planning for land and water resources be integrated, based on
total catchment principles’.

The ACT Integrated Catchment Management Strategy,
currently being prepared in consultation with the community,
will take a holitic view and seek to draw together Satutory
and policy responghilities to improve integration, catchment-
wide acrossthe ACT. The Strategy will ensure that decisions,
policies, and practices to do with natural resource management
occur according to the principles and objectives of ICM. This
gpproach has been embraced in planning the management of
water resources in the ACT. The adoption of a catchment
gpproach in the Plan facilitates the achievement of a baance
between water utilisation and conservation. Water alocation
will be managed at a sub-catchment level and will take into
account the various factors which contribute to catchment
Processes.

Where an dloceation of water isrequired for consumptive use
and an alocation is not available by grant or purchase from the
Authority, dl or part of an alocation may be purchased from
an exigting alocation holder except for those issued under
trangtiond arrangements. The holder of an dlocation may sl
al or part of the alocation subject to the gpprova of the
Authority. Wheredl, or part of an dlocation is sold, any
associated licence will be reduced by the amount sold. An
alocation may be purchased from within the ACT, or in the
future from interstate, subject to the approva of the Authority.
The Authority may impose conditions on an approva. A
licence rdlating to that alocation must be obtained before use
of the dlocation in the ACT. The trading of an alocation of
water may be permanent or for alimited period. The same
conditions apply to both permanent and temporary trade.
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Tradewithin the ACT

Trading within the ACT is subject to the gpprovad of the
Authority which will generdly be fredy given unless the trandfer
would cause environmenta harm. The Authority must be
provided with the identity of the person to whom the alocation
is being transferred before the transfer can be approved.

Interstate Trade

At present potential ACT water users are not able to trade
water across the Territory border. Trade of water from
Googong Dam is dso congtrained by the Canberra Water
Supply (Googong Dam) Act 1974.

The Murray-Darling Basn Commission is currently
undertaking awater trading trid project in the region on the
borders between New South Wales, Victoria and South
Augtralia. As principles and procedures are devel oped and
tested during thistria, decisonswill be made on when and
how to extend water trading across the Basin. It is understood
that trading across the Basnis not likely for between two and
three years.

In any case, NSW has regtrictions on trading, such as an
embargo on trading between regulated and unregulated rivers,
which would limit ACT’ strading opportunities. It isintended
not to alow interstate water trading either into or out of the
ACT until agreement is reached in the MDBC that such trading
should occur.

When it is gpproved, interstate water trading will be subject to
the same requirements as trading within the ACT aswdl asthe
prior approva of the gppropriate interstate Water Authority.
Where water is traded over asignificant distance, for example
between Canberra and Narrandera, the volume of water
traded may be subject to adjustment or discounting to
compensate for system |osses between the two locations.
Additionaly, where an interstate water trading register is
established, interstate trade will need to be entered on the
register prior to finaisation.

3.4 TheMurray-Darling Basn Cap
Juridictions participeting in the Murray-Darling Basin

Initiative agreed in 1997 to place a Cap on the overal
amount of water used in the Basn. When ACT joined the
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3.5 Priority of Use

Initiative in 1998, it also agreed to be subject to the Cap.
Negotiations are now under way to determinethe ACT
component of the Cap and how it will be gpplied. The Cap
and the Plan are related but the Plan will not need to be
changed depending on the outcome of the ACT’s Cap
negotiations.

The Cap is expressed in terms of net use and includes both
taking water from, and the return of water to streams. This
Pan only dedls with the taking of water and does not include
corrections for water returned to the environment such as from
the Lower Molonglo Sewerage Treatment Plant. As discussed
in Section 1.2 this plan does not regulate reuse to encourage
the further development of water recycling.

Overdl, the Water Cagp limits the amount of water that can be
used in the Murray-Darling Basin. Anindividud jurisdiction
can increase its Cap provided another jurisdiction reduces its
Cap. The ACT’s Cap will increase when someone buys a
water entitlement from outside the ACT. Whether awater
entitlement is purchased from outside the ACT or can dready
be accommodated in the ACT’s Cap, provison must be made
for it in this plan before an dlocation can be created.

The Water Resources Act 1998 gives clear priority to the
environmenta uses of water. The Environmental Flow
Guidelines outline how much of the various dements of the
flow regime will be reserved for the environment in each type

of ecosystem.

Section 34 of the Act gives the Minister the power to regtrict
the taking of water during droughts or other Situations when the
environment is being adversely affected or the rights of other
users are not being met equitibly. Principles are needed to
indicate how the Minister will exercise this power.

Guiddinesin NSW st priority for town and domestic
consumption above that for commercid and recreationa uses.
Prioritiesfor usein the ACT will generdly follow asmilar
pattern but they will differ for each type of ecosystem. The
gructure of the Environmental How Guiddines lendsitsdlf to
expangon to set different priorities of use for different types of
ecosystems, Water Supply, Natural, Modified and Created.

The Guiddines for Water Supply Ecosystems, the Cotter
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River catchment, give aclear priority to water supply needs
after the environment, with some scope to encroach on
environmenta flows during dry periods. Other consumptive
uses are prohibited.

Smilarly the Guiddines for Natural Ecosystems, those areas
within Namadgi Nationa Park other than the Cotter River
catchment, give the highest priority to environmenta needs with
other uses having lower priority.

The Guiddinesfor M odified Ecosystems, those rivers lakes
and streams outsde Namadgi National Park and the Canberra
urban areas but including the Molonglo River, are diverse. The
prlorlty of use for Modified Ecosystemsis st as
environmenta needs as defined by the
Environmental FHow Guiddines,
stock and domestic needs including camping and
travelling sock wetering;
commercid and irrigation uses within licence
conditions; and
recreational uses.

The Guiddines for Created Ecosystems, streams lakes and
ponds within the urban area other than the Molonglo River and
Lake Burley Griffin, are dso diverse. The priority of use for
Created Ecosystemsis st as.
- environmenta needs as defined by the

Environmental FHow Guiddines,

recreational and aesthetic needs;

stock and domestic needs including camping and

travelling sock watering; and

commercid and irrigation uses within licence

conditions.

During periods of drought or other significant water shortage,
access to water within the commer cial and irrigation uses
and stock and domestic needs categories may be restricted.
Redtrictions will be introduced progressively and will be based
on the excluson of certain usesin the following order:

pasture

annua crops

permanent crops not listed below;

commercid non agriculturd activity;

permanent horticulture, viticulture and orchards,

al uses other than domestic consumption.

In al cases, water may be used for emergency purposes such
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asfirefighting or for the protection of life even though these
uses have not been included in the listed priorities for each type

of ecosystem.
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4. THE WATER RESOURCESOF THE ACT

4.1 General Features

Water Resour ces

Canberraisthe largest inland city in Audtrdia. Audrdiaisthe
driest inhabited continent on earth. These two facts mean that
the lakes and rivers of the ACT are key resources. They
provide urban and rurd water supply, and are amgjor
recreation resource. They receive wastewater and sormwater
discharges, and transfer flood waters through the ACT. The
environmental, scenic and recrestiona values of the lakes and
rivers are particularly important to an inland city such as
Canberra.

The ACT is entirdy within the Upper Murrumbidgee River
Catchment. The Upper Murrumbidgee covers an area of
13,000 kn, of which the ACT occupies 2,400 knt. The
Murrumbidgee River rises in the south-western part of the
catchment. It flows some 30 km before reaching Tantangara
Reservoir, where much of itsflow is diverted to Lake
Eucumbene. Theriver then flows umimpeded for 150 km to
discharge into Burrinjuck Reservoir to the north of the ACT.

The combination of extended dry periods and mgor floods
resultsin large ranges of flow in ACT riversand sreams. For
example, in over 50 years of records at Cotter Crossing
gauge, theannud discharge of the Murrumbidgee River has
varied by factors of about 5 around the mean. Since 1927,
there have been 52 days on which there has been no flow in
the Murrumbidgee a Cotter Crossing. The mean annud flow
of the Murrumbidgee a Burrinjuck Dam is 1383 GL of which
426 GL is contributed from water resources controlled by the
Territory.

The average annud runoff from ACT controlled catchmentsis
465 GL. Of this, 272 GL is desgnated by the Environmenta
How Guidelines as environmentd flow, leaving 193 GL
available for consumptive use.

The drainage system of the Murrumbidgee basin has been
modified as areault of the congtruction of damsfor hydro-
electricity generation, irrigation and municipa water supply and
provison of ornamenta lakes. Some 27 per cent of the runoff
which would have reached the ACT, as measured & the
Mount McDondd gauging gation, is diverted from the
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catchment a Tantangara Dam for hydrodectricity and
irrigation. The numerous farm dams and the clearing of native

forest for other land uses has aso had an impact on stream

flows.

In addition, a number of dams have been congtructed on the
Cotter and Queanbeyan Rivers as part of the Canberraand
Queanbeyan water supply and within the urban area as part of
the sormwater system. The dimensions of the mgor storages
aredetalledin Table 1.

Tablel: ACT LAKESAND RESERVOIRS. USESAND DIMENS ONS
Lakeor Reservoir [Primary Designated (Sub-Basin | Volume Mean Mean [Catchme
use (GL) Depth Annual [ nt Area
(m) Inflow (sq km)
(GL)
Googong Reservoir  [Municipa water supply [Queanbeyan 125 17.3 114 873
Corin Reservoir Municipal water supply [Cotter 76 24 48 197
Bendora Reservoir Municipal water supply |Cotter 11 14 106 290
Cotter Reservoir Municipal water supply |Cotter 4.7 9 152 482
Lake Burley Griffin  [Landscape & Molonglo 33 4.7 265 1865
Recreation
Lake Ginninderra Pollution control, Ginninderra 3.7 35 7.1 92
Landscape &
Recreation
Lake Tuggeranong Pollution control, Tuggeranong 2.6 3.4 9.6 64
Landscape &
Recreation

Mean annual inflow datain this table is draw from the Water Policy Plan (1989) and may not agree with
datafor individual catchments. Differencesin data are the result of different and sometimes non
overlapping periods of record.
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The mean annud diverson for water supply of 66 GL accounts
for just under 5 per cent of Upper Murrumbidgee Catchment
runoff. A large proportion of the diverted water is returned to
the Murrumbidgee as treated sewage (35 GL ), groundwater
outflow or irrigation runoff.

Climate

The dimate is essentidly continenta, with hot summers and

cold winters. Rainfdl isfarly evenly digtributed throughout the
year, dthough the winter months are dightly drier. Mean

annud precipitation in the ACT ranges from 950 mm in the

mountains to 600 mm in the city. In common with the rest of
inland Augtrdia the region experiences extended drought

periods, dthough summer rainfall tendsto occur as forms,
with more prolonged, but gentler, rainfal in winter.

Soils and Vegetation
Many of the soils of the upper Murrumbidgee basin have
duplex profiles, with coarse-textured surface horizons and clay
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rich sub-soils. They are prone to sheet erosion and deep
gullying. The digpersve clays of these soils are easily eroded
and yidd high sediment and turbidity levels. Thisis mogt
pronounced in the gently doping depressions subject to ol
moisture saturation.

The problem of erosion is aggravated by disturbance of
vegetation and soil. The most erodible soils are on steeper,
cleared dopes and river bank areas. Undisturbed areas such
as forested mountain dopesyield little materid unless modified
by logging operations or severe bushfires. Land useisthe
dominant factor determining the export of materid such as soil,
nutrients and soluble sdlts from catchments.

Vegetation
Vegetation is a ggnificant determinant of water qudity. It
provides protection againgt soil erosion, intercepts precipitation
and modifies soil composition. Vegetation types depend on
many of the above factors, particularly climate, topography
and soils. In the area, several vegetation patterns occur:
- tall open forest (wet sclerophyll): trees above 30
m tall; found in mountain areas, occurring on cool
moist dopes (excluding the most exposed ridges)
and in the mountain valeys, typicd of
Namadgi Nationa Park and visible from Canberra
on the Brindabella Range.
open forest (dry sclerophyll): treesfrom 10-30 m
tdl which form acommunity at lower dtitudes and
under drier conditions. The most extensive areas
occur on the lower Cotter River and the Bullen
Range- visible from Kambah Poal.
woodland (savannah): scattered trees 10-30 m
tal; common throughout the tableland areas at lower
dtitudes on warm, dry, undulating to hilly terrain.
Typicd of the Naas Vadley, with a prominent urban
example being the lower dopes of the Aindie-
Majurareserve.
pine plantations: extensvely modified aress,
generdly undulating to hilly country with mgor
concentrationsin the lower Cotter Vdley, Mount
Stromlo and Kowen.
grasdand: occurs neturdly in reletively few
locations, usudly wet dluvid flats or frost pockets
where conditions are unfavourable for tree growth.
Natura examples are the Orrord Valley and parts
of the navad radio sation in Belconnen. Many
grasdands result from the clearing of woodland or
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forests. Pasture improvement, which haslargely
replaced native grasses with introduced species, is
characterigtic of the northeastern third of the ACT
including the urban aress.

sub-alpine complex: occurs under the most
extreme cold and exposed conditions above 1500 m
on the ridges and peaks. Within the ACT thisis
restricted to numerous small pockets, particularly in
the southwestern parts of Namadgi National Park.

Land Use

Land use is an important determinant of the pattern and
quantity of runoff, aswell as the nature of condituents
trangported by that runoff. A changeinland use from rurd to
urban may have sgnificant impacts on the pattern of
streamflow and water quality of locd waters. Canberras
expangon has led to large areas of land being modified for
urban development and to increasing demands on limited water
resources, including more water for domestic usg, irrigation
and more water-based recregtion. There are also community
pressures to ensure that the scenic and ecologica vaues of the
waterways are preserved.

4.2 Water Sub-Catchment Descriptions

Water resource alocation must be determined at sub-
catchment level. A complication of this gpproach isthat the
larger rivers, notably the Murrumbidgee and Molonglo Rivers,
have catchments which extend well beyond the ACT borders.
Streamflow for these sub-catchmentsis determined by the
nature of the contributing catchments and their land usesin
both the ACT and NSW.

For the purposes of water resource management, resources
which the ACT controls or has an interest in have been divided
into the sub-catchments shown in Table 2 and detailed

following the table,
Table2: Sub-Catchmentsin which ACT isInterested or has Control
Sub-Catchment | Defined by

Murrumbidgee and tributaries

1 Michelago Murrumbidgee River; junction with Bredbo River to junction with Gudgenby River

2 Tharwa Murrumbidgee River; junction with Gudgenby River to junction with Tuggeranong Creek
3 Kambah Murrumbidgee River; junction with Tuggeranong Creek to junction with Cotter River

4 Uriarra Murrumbidgee River; Cotter River to junction with Molonglo River

5 Woodstock Murrumbidgee; junction with Molonglo River to junction with Ginninderra Creek

6 Guises Guises Creek.; headwaters to junction with Murrumbidgee River

Gudgenby and tributaries

7 Naas | Naas River; headwaters to junction with Gudgenby River
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Sub-Catchment Defined by
8 Gudgenby Gudgenby River; headwaters to junction with Naas River
9 Tennent Junction of the Naas and Gudgenby Riversto junction with Murrumbidgee River

Cotter and tributaries

10 Corin Cotter River; headwatersto Corin Dam wall

11 Bendora Cotter River; Corin Dam wall to Bendora Dam wall

12 Lower Cotter Cotter River; Bendora Dam wall to Cotter Dam wall

13 Paddys Paddys River; headwaters to junction with Cotter River

Tuggeranong Creek and tributaries

14 | Tuggeranong | Tuggeranong Creek; headwaters to junction with Murrumbidgee River

Molonglo and tributaries

15 Upper Molonglo River; headwaters to Burbong Bridge
Molonglo
16 Kowen Molonglo River; Burbong Bridge to junction with Queanbeyan River
17 Fyshwick Molonglo River; junction with Queanbeyan River to Woolshed Creek junction
18 Jerrabomberra | Jerrabomberra Creek; headwatersto ACT border
Headwaters
19 Jerrabomberra | Jerrabomberra Creek; ACT border to Canberra-Queanbeyan railway line
20 Lake Burley Molonglo River; local drainageinto Lake Burley Griffin, including Jerrabomberra Wetlands
Griffin
21 Coppins Molonglo; Scrivener dam wall to junction with Murrumbidgee River
22 Woolshed Woolshed Creek; headwaters to junction with Molonglo River
23 Sullivans Sullivans Creek; headwatersto Lake Burley Griffin
24 Woden Y arralumla Creek; headwaters to junction with Molonglo River
25 Weston Weston Creek; headwaters to junction with Molonglo River

Queanbeyan River and

tributaries

26 Tinderry Queanbeyan River; Headwaters to upper end of Googong dam

27 Googong Queanbeyan River; Upper end of Googong Dam to Googong Dam wall

28 Lower Queanbeyan River; Googong Dam wall to junction with Molonglo River
Queanbeyan

29 Burra Burra Creek; headwatersto upper end of Googong Dam

Ginninderra Creek and Tributaries

30 Gungahlin Ginninderra Creek; headwaters to Gungahlin Pond dam wall

31 Lake Ginninderra Creek; Gungahlin Pond dam wall to L ake Ginninderradam wall
Ginninderra

32 Parkwood Ginninderra Creek; Lake Ginninderra Dam wall to junction with Murrumbidgee River
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1

MICHELAGO

ACT Border
A Streams

L ocation Murrumbidgee River; junction with
Bredbo River to junction with Gudgenby
River

Area Total —61,596 ha ACT —2,587 ha

Landuse Rural, Conservation

Geology Nungar Beds

Vegetation 50% Open Forest, 50% Mixed Grassland

Sails Volcanics, Alluvium

Environmental Values

General Description

Primary: conservation

Secondary : domestic water supply,
irrigation and stock water, recreation —
swimming and boating, waterscape,
aquatic habitat, discharge — stormwater.

The Murrumbidgee valley is characterised by steep slopes, particularly
on the western side which rises to the Clear Range. To the east of the
river the land isflat to gently undulating until the slopes of the
Tinderry Range are reached. Inthe ACT portion of the sub-catchment
the Murrumbidgee flows through Gigerline Nature Reserve and the
rugged landscape of Gigerline Gorge.

Soilstend to be shallow and stony on upper hill slopes and in gorges.
Silty topsoil overlaysthick clay subsoil on lower and more gentle
slopes, while sandy alluviumisfound along river banks.
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2.

THARWA

ACT Border
Streams
Landuse
7222] Conservation
Forestry NSW
Rural
Urban
L ocation Murrumbidgee River; junction with
Gudgenby River to junction with
Tuggeranong Creek
Area 8,055 ha
Landuse 60% Rural, 30% Urban, 10% Conservation
Geology 70% Volcanics, 30% Silt
Vegetation 50% Native Grassland, 30% Open
Woodland, 20% L ow Woodland
Soil Y ellow Brown Red Duplex

Environmental Values Primary: conservation
Secondary : domestic water supply,
irrigation and stock water, recreation —
swimming and boating, waterscape,
aguatic habitat, discharge — stormwater.

General Description

The topography is characterised by steep upper slopes, more gentle
lower slopes and river flats.

Land management practices on some agricultural land have resulted in
soil erosion, soil compaction and declinein soil structure
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3.

KAMBAH

otter Re ervoif\

Lak
L ranong
Streams
anduse
[2=7] Conservation
Forestry
Rural
[ ] Urban \ \\
L ocation Murrumbidgee River; junction with
Tuggeranong Creek to junction with
Cotter River
Area 6,063 ha
Landuse 70% Rural, 30% Conservation
Geology 80% Volcanics, 20% Nungar Beds
Vegetation 40% Open Woodland, 60% Mixed
Grassland
Soils Y ellow Brown Red Duplex

Environmental Values Primary: conservation

Secondary : domestic water supply,
irrigation and stock water, recreation —
swimming and boating, waterscape,

aquatic habitat, discharge — stormwater
General Description

Theterrain is generally low and hilly. The Murrumbidgee flows
through the Bullen Range Nature Reserve, which includes Red Rocks
Gorge, an area of high cliffsand rugged rock formations. River
vegetation iswell developed with stands of river oak extending along
banks of large pools. Aquatic habitats are diverse and the large deep
pools support native fish, crayfish, water birds, platypus and the
eastern water rat.
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4.

URIARRA

FA\F ACT Border
A/ Btreams

Landuse
Conservation
Farestry

Rural
[] Urban
[Z7] Mo infarmation
L ocation Murrumbidgee River; Cotter River to
junction with Molonglo River
Area Total — 12,282 ha ACT —7992 ha
Landuse 50% Rural, 50% Forestry
Geology 40% Paddys River Volcanics, 30% Nungar
Beds, 30% Volcanics
Vegetation 30% Native Grassland, 30% Open Forest,
40% Open Woodland
Sail Y ellow Brown Red Duplex

Environmental Values Primary: conservation
Secondary : domestic water supply,
irrigation and stock water, recreation —
swimming and boating, waterscape,
aquatic habitat, discharge — stormwater
General Description

Small pools and rapids characterise this section of the Murrumbidgee,
asit flowsthrough Stony Creek Nature Reserve. Diverse aquatic
habitats support populations of native fish and platypus. Steep
forested slopes border awide river channel with extensive sand and
gravel margins. Remnant open forest isfound on the steep slopes
below Mount McDonald and on Stony Creek. Vegetation in the north
of the sub-catchment consists of scattered trees, pasture and tea-tree.

Soilstend to be shallow and stony on upper hill slopes and in gorges.

Silty topsoil overlaysthick clay subsoil on lower and more gentle
slopes, while sandy alluviumisfound along river banks.
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5. WOODSTOCK

MACT Border

Streams
anduse
Conservation
Faorestry
E=3 Rural

[ Urban
[] Mo infarmation

A

L ocation

Area
Landuse
Geology

Vegetation
Soil
Environmental Values

General Description

Murrumbidgee River; junction with
Molonglo River to junction with
Ginninderra Creek

Total —4,232 ha ACT —1,042 ha

Rural, Conservation

40% Paddys River Volcanics, 30% Nungar
Beds, 30% Volcanics

50% Open Forest, 50% Mixed V egetation
Y ellow Brown Red Duplex

Primary: conservation

Secondary: stock water, recreation —
swimming and boating, waterscape,
aquatic habitat, discharge — wastewater.

The Murrumbidgee flows through Woodstock Nature Reserve until it
reaches the NSW border. Diverse aquatic habitats support
populations of native fish and platypus. Steep forested slopes border
awide river channel with extensive sand and gravel margins.

Sediments from soil erosion in new urban areas and nutrients from
established urban areas enter this reach of the Murrumbidgee.
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6.

GUISE'S

WACT Border
e streams

Landuse

2] Conservation

Forestry

= Rural

[ Urban

[ Mo inform ation
L ocation Guises Creek.; headwaters to junction with

Murrumbidgee River

Area Total —4,947 ha ACT —2,172 ha
Landuse Rural
Geology Volcanics
Vegetation 50% Open Forest, 50% Open Woodland
Sail 50% Y ellow Brown Red Duplex, 25% Red

Brown Earths, 25% Y ellow Podzolics
Environmental Values Primary: conservation

Secondary : domestic water supply,

irrigation and stock water, recreation —

swimming and boating, waterscape,

aquatic habitat, discharge — stormwater

General Description

Gully and streambank erosion is common and there is minor dryland
salinity resulting from past |and management practices.

On the lower slopes topsoils are typically sandy with ableached

horizon overlying thick clay subsoil. Steeper upper slope and river
gorge soilstend to be shallow, stony, sandy and silty.

Page 21

Authorised by the ACT Parliamentary Counsel-also accessible at www.legislation.act.gov.au


Anna AnderbergHewitt
Authorised by the ACT Parliamentary Counsel–also accessible at www.legislation.act.gov.au


7.

NAAS

ACT Border NSW
// Streams
Landuse
Conservation
Forestry
Rural
[ ] Urban r/_{
L ocation Naas River; headwaters to junction with
Gudgenby River
Area 28,927 ha
Landuse 20% Rural, 80% Conservation
Geology 80% Gingera-murrum bathol, 20% Nungar
Beds
Vegetation 80% Open Forest, 10% L ow Woodland,
10% Native Grassland
Soil Red Brown Y ellow Duplex

Environmental Values Primary: conservation
Secondary : domestic water supply, stock
water, waterscape, aquatic habitat.

General Description

The Naas River flows predominantly through the forests of the
Namadgi National Park. The sub-catchment is mountainous and the
water quality ishigh. River flats and swamps are found along the
major streams. The diverse aquatic communities and natural riverbank
vegetation mean that the riversin Namadgi are of high ecological
value.

Soils on the steeper slopesin Namadgi tend to be shallow and stony.
Sandy topsoil and clay subsoil istypical on the lower slopeswhile
deep alluviumisfound on the flats.

Therural part of the sub-catchment isundulating to hilly with a
mixture of improved and native pasture and scattered trees. Topsoils
are sandy and subsoilsthick clay. Land management practices have
resulted in sheet and gully erosion and stream bank erosion.
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8. GUDGENBY

ACT Barder

Streams
Landuse
Conservation
Forestry

Rural
[ Urban
L ocation Gudgenby River; headwaters to junction
with Naas River
Area 37,216 ha
Landuse 70% Conservation, 30% Rural
Geology 80% Gingera-murrum bathol, 20% Nungar
Beds
Vegetation 80% Open Forest, 10% Open Woodland,
10% Native Grassland
Sail Red Brown Y ellow Duplex

Environmental Values Primary: conservation
Secondary : domestic water supply, stock

water, waterscape, aquatic habitat.
General Description

The Gudgenby River flows predominantly through the forests of the
Namadgi National Park. The sub-catchments are mountainous and the
water quality ishigh. The diverse aquatic communities and natural
riverbank vegetation mean that the riversin Namadgi are of high
ecological value.

Soils on the steeper slopesin Namadgi tend to be shallow and stony.
Sandy topsoil and clay subsoil istypical on the lower slopeswhile
deep aluviumisfound on the flats.

Therural part of the sub-catchment isundulating to hilly with a
mixture of improved and native pasture and scattered trees. Thereis
some streambank erosion due to stock damage.
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9. TENNENT

ACT Border

N/ Streams

Landuse
Conservation
Ry Forestry

Rural
[ ] Urban
L ocation Junction of the Naas and Gudgenby
Riversto junction with Murrumbidgee
River
Area 4,504 ha
Landuse 60% Rural, 40% Conservation,
Geology Gingera-murrum bathol
Vegetation 70% Open Woodland, 20% Open Forest
Sail Y ellow Brown Red Duplex

Environmental Values Primary: conservation
Secondary : domestic water supply, stock
water, recreation — swimming and boating,
waterscape.

General Description

The lower reaches of the Gudgenby flow through rural lands where the
natural communities may have been modified. The combination of

high water quality in amodified environment makes the lower reaches a
possible location for afuture water storage.

Slopes are steep with flats along the valleys. Shallow, stony soils are
found on the steep slopes and deep alluvial soilsaong theriver flats.
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10. CORIN

NACT border
/™, Streams

Landuse
Conservation
Forestry
Rural

[ ] Urban

L ocation
Area
Landuse
Geology
Vegetation

Soils

Environmental Values

General Description

Cotter River; headwatersto Corin Dam
wall

19,739 ha

Conservation

50% Nungar Beds, 50% Gingera-murrum
bathol

50% Open Forest, 40% Low Woodland,
10% Tall Open Forest

40% Red Y ellow Earths, 30% Y ellow
Podzolics, 20% Alpine Humus/Brown
Earths, 10% Y ellow Red Earths

Primary: water supply

Secondary: aquatic habitat, waterscape

The sub-catchment isrugged and virtually unmodified. Slopesare
steep with abundant rock outcrops. Shallow, stony and sandy soils
are found on the upper slopes. Soils on the lower slopes are deeper,
with clay subsoils. Thereissomelocalised soil erosion aong tracks
and firebreaks. Nativefaunaisabundant. Recreation islimited by the
need to protect water quality.
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11. BENDORA

ACT Border

N Streams

Landuse
Conservation
Forestry
Rural

[ ] Urban

N

L ocation
Area
Landuse
Geology
Vegetation

Soils

Environmental Values

General Description

Cotter River; Corin Dam wall to Bendora
Damwall

9,079 ha

Conservation

70% Nungar Beds, 30% Gingera-murrum
bathol

60% Open Forest, 20% L ow Woodland,
20% Tall Open Forest

60% Red Yéelow Earths, 20% Y ellow Red
Earths, 10% Y ellow Podzolics, 10% Alpine
Humus/Brown Earths

Primary: water supply

Secondary: aquatic habitat, waterscape

The sub-catchment isrugged and virtually unmodified. Slopesare
steep with abundant rock outcrops. Shallow, stony and sandy soils
are found on the upper slopes. Soils on the lower slopes are deeper,
with clay subsoils. Thereissomelocalised soil erosion along tracks
and firebreaks. Nativefaunaisabundant. Recreation islimited by the
need to protect water quality.
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12. LOWER COTTER

NACT Border

Streams
anduse
Conservation
Forestry
Rural
[ Urban

Bendora Resefvoir

~]

L ocation
Area
Landuse
Geology
Vegetation

Soils

Environmental Values

General Description

Cotter River; Bendora Dam wall to Cotter
Damwall

Totd - 19,337 ha ACT —18,221 ha
70% Conservation, 30% Forestry

50% Nungar Beds, 20% Volcanics, 10%
Gingera-murrum bathol, 10% Tidbinbilla
Quiartzite, 10% Paddys River Volcanics
50% Open Forest, 30% Softwood, 20%
Tall Open Forest

50% Red Y ellow Earths, 30% Y ellow
Earths, 10% Yellow Red Earths, 10%

Y ellow Podzalics,

Primary: water supply

Secondary: aquatic habitat, waterscape,
hydro-€electric power generation.

The lower section of the river near Cotter Dam contains large areas of
pine forest and some sections of theriver bank (below the dam) have
been modified. Theterrainis hilly with some steep slopes. Sandy
topsoils overlay thick clay subsoils. Thereissome localised soil
erosion from logged areas, tracks and firebreaks. Thisareais of lesser
value ecologically than the Corin and Bendora sub-catchments, but
provides amore diverse range of recreational activities.
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13. PADDYS

Cotter,Resemvoir

Lake
uggeranor

ACT Border  M%

Streams
anduse
Conservation
Forestry

Rural
[ ] Urban \\
L ocation Paddys River; headwaters to junction with
Cotter River
Area 24,712 ha
Landuse 40% Conservation, 30% Rural, 30%
Forestry
Geology 80% Gingera-murrum bathol, 20% Nungar
Beds,
Vegetation 50% Open Forest, 20% Open Woodland,
30% Softwood
Soils 50% Red Brown Y ellow Duplex, 50%

Y ellow Brown Red Duplex

Primary: drainage

Secondary : aquatic habitat, domestic
water supply, stock water, recreation -
swimming, waterscape.

Environmental Values

General Description

The headwaters of Paddys River are in the forested zone of Namadgi
National Park and Tidbinbilia Nature Reserve. Thetopography is
undulating to steep. The water quality of theriver ishigh.

The middle reaches run through arural sub-catchment, although the
river banks are largely unmodified. The topography is undulating to
hilly. Vegetation isamixture of improved and native pasture and
scattered trees. Sandy topsoils overlay thick clay subsoils. Land
management practices have resulted in sheet and gully erosion

The lower reaches are surrounded by natural forest and pine
plantations. Thetopography is hilly to steep. Shallow sandy topsoils
overlay clay subsoils. Thereislocalised soil erosion from logged
areas, track and firebreaks.
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14. TUGGERANONG

Lake Tugg

Y

ACT Border
Streams
anduse
[FZ7] Conservation

Farestry

Fural

[ ] Urhan

[ Mo infarmation
L ocation Tuggeranong Creek; headwaters to

junction with Murrumbidgee River

Area Total —6,483 ha ACT —5,560 ha
Landuse 80% Urban, 20% Conservation
Geology 80% Volcanics, 20% Silt
Vegetation 50% Urban, 50% Mixed Grassland
Sails Y ellow Brown Red Duplex

Environmental Values Primary: drainage
Secondary : aquatic habitat, recreation —
swimming and boating, waterscape,
irrigation, discharge — stormwater.

General Description

Tuggeranong Creek, atributary of the Murrumbidgee River, risesin
NSW to the east of Tuggeranong. The steep gradients through this
rural area have been associated with sod erosion in the-past, although
anumber of remedial works have been undertaken.

The section through Tuggeranong has a gentle gradient, and the
stream channel has been extensively modified. Waters draining to the
creek frequently carry high loads of sediment from the surrounding
urban areas.

The creek isintercepted by two water quality control ponds and Lake
Tuggeranong. Below the dam wall, the creek travels a short distance
through anatural channel to the Murrumbidgee River.
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15. UPPER MOLONGLO

MACT Border
/\/‘ Stream =

Landuse
Conservation
Forestry
Rural

[] Urban
[C] Mo inform ation

[t

L ocation

Area

Landuse

Geology

Vegetation

Soils

Environmental Values

General Description

Molonglo River; headwaters to Burbong
Bridge

Total —48,086 ha ACT —1,428 ha

No Information

No Information

Native Grassland, Native Forest

M ostly Duplex and Gradational Soils
sub-catchment ismostly in NSW, ACT
portionisasfollows:..

Primary: Conservation

Secondary: stock water, irrigation,
waterscape, aquatic habitat.

The Molonglo River risesin the Great Dividing Rangein NSW and
flowsin anortherly to north westerly direction towardsthe ACT. The
ecology of the Molonglo River upstream of the ACT to Captains Flat
has been extensively impaired by mine waste pollution. Although the
pollution impacts have now been reduced, the riverine ecology has
recovered only gradually. Theriver flowsthrough generally

undulating terrain.
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16. KOWEN

ACT Border
Streams
anduse

[##4 Conservatian
Forestry
Rural

[ Urban
[ Mo information
L ocation Molonglo River; Burbong bridge to
junction with Queanbeyan River
Area Tota - 9,080 ha ACT —6590 ha
Landuse 80% Forestry, 20% Rural and
Conservation
Geology Nungar Beds
Vegetation 60% Softwood, 10% Native Grassland,
30% Open Woodland
Soils 60% Lithosols, 20% Alluvia, 20% Red

Brown Earths

Primary: Conservation

Secondary: stock water, irrigation,
waterscape, aquatic habitat.

Environmental Values

General Description

Theterrainishilly to undulating. The sub-catchment includesthe
Kowen Escarpment and Molonglo Gorge which are of high scenic and
natural heritage value.

Reedy Creek and Pialligo Creek enter the Molonglo in this section and
land usesin their sub-catchmentsimpact on water quality in the
Molonglo beforeit flowsinto Lake Burley Griffin. Landusein the
Reedy Creek sub-catchment is predominantly forestry, and soil erosion
from tracks, road networks and logging activities contribute to the
sediment load which is carried into the river during rain events.
Pialigo Creek drains asmall areawhich includesthe airport and afertile
floodplain with small agricultural holdings. The small size of the sub-
divisions, the diversity and intensive nature of land management
practices, and rising water table, have led to water quality problems
such as high nutrient and organic levels.
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17. FYSHWICK

Queanbeyan

AA\F ACT Border

Streams
anduse
Conservation
Forestry
Rural

[ ]Urban
[C77] Mo information

L ocation Molonglo River; junction with
Queanbeyan River to Woolshed Creek
junction

Area Totd - 3,415ha ACT —2875ha

Landuse 80% Rura, 20% Urban

Geology Paddys River Volcanics

Vegetation 80% Mixed Grassland, 20% Open Forest

Soils 40% Lacustrian Solonetzic, 30% Alluvid,
30% Red Brown Earths

Environmental Values Primary: conservation
Secondary : aquatic habitat, stock water,
irrigation, waterscape, recreation — boating
and water skiing, discharge — stormwater
and wastewater

General Description

Thetopography varies from gently sloping alluvial flatsto moderately
hilly. A range of agricultural activitiesis carried out including
broadacre, horticulture, turf production, dairying and stock grazing.
Sand dredging also takes place. The banks of the Molonglo River have
been modified in places and willow trees have invaded several
sections. Thereissoil erosion from intensively used areas and runoff
of pesticides, weedicides and nutrients from horticultural areas of
Pialligo. Treated sewage effluent enters this stretch of the river and
thereisrunoff from residential and industrial areas.
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18. JERRABOMBERRA HEADWATERS

Googong
Reservoir

NACT Border
/\/ Streams

L ocation Jerrabomberra Creek; headwatersto ACT
border

Area Total — 7,905 ha ACT —0ha

Landuse Rural

Geology Volcanics

Vegetation Mixed Vegetation

Soils 80% Red Brown Earths, 20% Mixed Soils

Environmental Vaues Not defined in Territory Plan - sub-
catchment isin NSW.

General Description

The sub-catchment of Jerrabomberra Creek is primarily rura land in
NSW. The landscape is one of open plains and gentle hills.
Vegetation is mainly improved and native pasture. The channel form
has been affected by soil erosion caused by vegetation loss due to
grazing. Thereisgully erosion and soil compaction.
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19. JERRABOMBERRA

ACT Border

/\/= Streams

Landuse

[F#] conservation
Forestry

=] Rural

[ urban

[~=] Mo information

L ocation
Area
Landuse
Geology
Vegetation
Soils

Environmental Values

General Description

Jerrabomberra Creek; ACT border to
Canberra-Queanbeyan railway line
Total —4,935 ha ACT —4,261 ha

80% Rural, 20% Urban

50% Paddys River Volcanics, 50%
Volcanics

10% Urban, 80% Mixed Grassland, 10%
Open Forest

50% L acustrian Solonetzic, 50% Mixed
Soils

Primary: drainage and open space
Secondary stock water, irrigation, aguatic
habitat, discharge- wastewater and
stormwater.

The landscape is one of open plainsand gentle hills. Vegetationis
mainly improved and native pasture. The channel form has been
affected by soil erosion and reduction of vegetation by grazing. There
isgully erosion and soil compaction. Water quality in this section of
Jerrabomberra Creek is poorer than in the headwaters due to
stormwater from industrial and residential areas.
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20. LAKE BURLEY GRIFFIN

Streams
Landuse

Conservation
R Forestry

Rural
[ ] Urban
L ocation Molonglo River; local drainage into Lake
Burley Griffin, including Jerrabomberra
wetlands
Area Total - 5,088 ACT -3675 ha
Landuse Urban
Geology Paddys River Volcanics
Vegetation 70% Urban, 30% Mixed Grassland
Soils Y ellow Brown Red Duplex

Environmental Values Primary: conservation
Secondary : waterscape, aquatic habitat,
stock water, discharge-stormwater,
irrigation, recreation — swimming and
boating, fishing, drainage.

General Description

The topography is characterised by gentle slopes and wide valleys.
The sub-catchment includes Jerrabomberra wetlands which are of
ecological and recreational value because the presence of asilt trap
and the backwaters of the lake have provided habitats for waterfowl
and other aquatic life.

Lake Burley Griffin acts as avast water-detention basin, slowing water
flow and diluting and settling pollutants, but the quality of water
leaving Scrivener Dam ispoor. The poor quality can be attributed to a
variety of causesincluding the clearing of more than two-thirds of the
sub-catchment, initially for grazing and more recently for urban and
rural residential development, aswell asthe quality of water entering
from the Molonglo and Queanbeyan catchments. Runoff of nutrients
from local home gardens and parklands, and minor streambank erosion
also affect water quality.
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21. COPPINS

M

ACT Border

Streams
anduse
Congervation
Farestry

Rural
[ ] Urban
L ocation Molonglo River; Scrivener dam wall to
junction with Murrumbidgee River
Area 6,936 ha
Landuse 50% Rural, 50% Forestry
Geology Paddys River Volcanics
Vegetation 30% Open Woodland, 30% Mixed
Grassland, 30% Softwood
Soils Y ellow Brown Red Duplex

Environmental Values Primary: conservation
Secondary : recreation - boating,
waterscape, discharge — stormwater and
wastewater, stock water, aquatic habitat.

General Description

The section of the Molonglo River below Scrivener Dam flows through
undulating to hilly country, culminating in a series of rocky gorges and
outcrops downstream. The reach from the dam to Coppins Crossing is
modified by pine plantations, riverine willows and flow regimentation.
Nevertheless, it hasimportant scenic and recreational value,
particularly in association with activitiesin the adjacent forests.

Downstream from Coppins Crossing the river has more natural
character and increasing ecological potential. The valley surrounds
have largely been cleared for rural uses. Close to the Murrumbidgee
River confluence, treated effluent from the Lower Molonglo Water
Quality Control Centre further modifies the streamflow and water
quality.
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22. WOOLSHED

ACT Border

N Streams

Landuse
Conservation
Forestry
Rural

[ ]Urban

L ocation
Area
Landuse
Geology
Vegetation
Soils

Environmental Values

General Description

Woolshed Creek; headwatersto junction
with Molonglo River

Totd - 6,108ha ACT —2213 ha

Rural

30% Silt, 40% Nungar Beds, 30% Paddys
River Volcanics

70% Mixed Grassland, 10% Open
Woodland, 20% Open Forest

40% Lacustrian Solonetzic, 30% Red
Brown Earths, 30% Alluvia

Primary: drainage and open space
Secondary: stock water, aquatic habitat.

Thetopography is undulating to hilly with alluvial fans and terraces.
Improved and native pasture dominatesin the flatter areas with dry
sclerophyll woodland on the steeper slopes. Thereis some gully
erosion towards the bottom of steeper slopes and some soil erosion
from agricultural uses which impairswater quality.
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23. SULLIVANS

Lake
Ginninderra

J

ACT Border

N/ Streams

Landuse
Conservation |
R Forestry

Lake Burley Griffi

Rural
[ ] Urban N
L ocation Sullivans Creek; headwatersto Lake
Burley Griffin
Area 5,232 ha
Landuse 40% Urban, 40% Rural, 20% Conservation
Geology 40% Silt, 60% Paddys River Volcanics
Vegetation 50% Urban, 50% Mixed Grassland
Soils 50% Y ellow Brown Red Duplex, 50%
Alluvia

Environmental Values Primary: drainage and open space
Secondary: aquatic habitat, stock water,
irrigation, waterscape, discharge —
stormwater.

General Description

Sullivans Creek flows through a broad plain with hills and steep slopes
at the edges of the sub-catchment. The sub-catchment is
predominantly urban and the channel has been extensively modified
through the urban area. In the rural upper reaches vegetation consists
of native grasses, pasture and scattered native trees. Thereissome
soil erosion. The creek haslimited ecological value and water quality
islow in the urban area.
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24. WODEN

ACT Border

W Streams

Landuse
Conservation

Y Forestry

Rural
[ ] Urban
L ocation Y arralumla Creek; headwaters to junction
with Molonglo River
Area 3,435 ha
Landuse Urban
Geology 70% Volcanics, 30% Silt,
Vegetation 50% Urban, 50% Mixed Grassland
Soils Y ellow Brown Red Duplex

Environmental Values Primary: drainage and open space
Secondary: discharge — stormwater.

General Description

The topography is gently undulating with steeper hills at the edges of
the sub-catchment. Yarralumla Creek bisects the Woden Valley and
has amodified channel and low water quality due to urban runoff. The
lower reaches are less modified, but are affected by extensive gully
erosion.
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25. WESTON

Yarralumla Creek

Streams
Landuse
Conservation
Forestry

Rural
[ ] Urban
L ocation Weston Creek; headwaters to junction
with Molonglo River
Area 1,601 ha
Landuse Urban
Geology 80% Volcanics, 20% Silt,
Vegetation Urban
Soils Y ellow Brown Red Duplex

Environmental Values Primary: drainage and open space
Secondary: discharge — stormwater.

General Description

The topography is flat to undulating with steeper slopes towards the
edges of the sub-catchment. The sub-catchment isamost entirely
urban and the creek channel retains almost no natural features. Water
quality islow dueto urban runoff.
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26. TINDERRY

Goog Reservoir

NSW
A /
L ocation Queanbeyan River; headwatersto upper
end of Googong Dam
Area Total — 70,695 ha ACT —0ha
Landuse Agriculture, forestry
Geology No Information
Vegetation No Information
Soils No Information

Environmental Values Not defined in Territory Plan - sub-
catchment isin NSW.

General Description

The catchment of the Queanbeyan River liesentirely in NSW. It
consists of forested and rural lands in approximate equal proportions.
It commences in the Gourock range where it initially flows through and
undulating plain and then traverses amixture of hilly to mountainous
terrain dominated by the Tinderry Range.

Most of the sub-catchment is underlain by ancient sedimentary rocks
of sandstone, shale and limestone, intruded by large masses of granite
in the upper and middle reaches of the area. On the western margin of
the sub-catchment there are some volcanic rocks which giveriseto a
variety of soils, mainly sandy loams. These are particularly susceptible
to soil erosion following clearing and grazing of land.

Thewater quality isrelatively high.
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27. GOOGONG

Googong Reservoir

ACT Border
fA\/j Streams

L ocation Queanbeyan River; Upper end of
Googong Dam to Googong Dam wall

Area Total — 7,320 ha ACT —0ha

Landuse No information

Geology 60% Nungar Beds, 40% Volcanics

Vegetation 50% Open Forest, 20% Native Grassland,
30% Open Woodland

Soils 50% Y dlow Podzalics, 50% Red Brown
earths

Environmental Values Not defined in Territory Plan - sub-
catchment isin NSW.

General Description

Within the foreshores, the terrain is generally undulating to hilly on
the western side, with vegetation cover varying from dry sclerophyl|
forest upstream to cleared grazing land downstream. The eastern side
of the foreshoresis much steeper, with fairly uniform cover of dry
sclerophyll forest.

Thewater quality in Googong Reservoir isrelatively high. On behalf
of the Commonwealth, the ACT controls approximately 5 000 hawhich
includes the water body and foreshores. The reservoir is suitable for a
range of recreational activities and the upper reaches have a number of
features of scenic and ecological value. The waters have been stocked
with fish and are proving avaluable fishery.
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28. LOWER QUEANBEYAN

. r Googong
s Reservoir
PG ot .,
J
L ocation Queanbeyan River; Googong Dam wall to
junction with Molonglo River
Area Total —8,055ha ACT —19 ha
Landuse Rural, Urban
Geology 50% Nungar Beds, 50% Volcanics
Vegetation 50% Open Forest, 50% Open Woodland
Soils 50% Y dlow Podzalics, 50% Red Brown

Earths

Environmental Values Primary: Conservation
Secondary: stock water, irrigation,
waterscape, aquatic habitat, recreation —
boating, discharge — stormwater.

General Description

The construction of Googong Dam has significantly altered the
Queanbeyan River. Low flows have contributed to changesin channel
morphology, which have led to habitat |oss for fish and facilitated the
colonisation of willows and other undesirable aquatic plants.

Theriver flowsthrough rural land in the upper part of the sub-
catchment, and a number of creeks and drainage lines enter theriver
along this section, some of which are undergoing erosion due to over
clearing aswell as being sites of illegal rubbish dumping. Downstream,
the river formsthe central natural feature of the open space corridor in
Queanbeyan.
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29. BURRA

Googong Reservoir

ACT Border

/‘% Streams

e

L ocation Burra Creek; headwaters to upper end of
Googong Dam

Area Total —10,062 ha ACT —0ha

Landuse No information

Geology 50% Vol canics and Nungar Beds

Vegetation 50% Open Forest, 50% L ow Woodland

Soils 30% Red Brown Earths, 30% Lithosols,

30% L acustrian Solonetzic
Environmental Values Not defined in Territory Plan - sub-
catchment isin NSW.

General Description

A major tributary of the Queanbeyan River is Burra Creek which
commencesin heavily timbered country in the Tinderry Range and
flows through the undulating plains of the BurraValley to enter the
Queanbeyan River at London Bridge. The landscape can be described
as undulating to rolling low hills and aluvial fans.
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30. GUNGAHLIN

Gungahlin Por

NACT Border
s Stream s

Landuse
Conservation
Forestry

Rural
[ Urkan . ;
L ocation Ginninderra Creek; headwaters to
Gungahlin Pond dam wall
Area 4,989 ha
Landuse 50% Rural, 30% Urban, 10% Forestry, 10%
Conservation
Geology Sandstone
Vegetation 90% Mixed Grassland, 10% Open Forest
Soils 50% Alluvial

Environmental Values Primary: drainage and open space
Secondary : aguatic habitat, recreation -
boating, waterscape, irrigation, discharge
— stormwater.

General Description

Ginninderra Creek flows through a gently undulating floodplain. It has
amodified sub-catchment, draining largely rural land in the upper
reaches of the Gungahlin basin but then flowing through areas of
urban development in Gungahlin. The creek isinterrupted by Y errabi
and Gungahlin ponds. Y errabi Pond captures runoff from the upper
part of the sub-catchment, and the creek then runs through a gol f
course along agrassed floodway with small in-stream ponds until it
enters Gungahlin Pond through a concrete lined channel.
Sedimentation due to soil disturbances and erosion from construction
sites cause both these ponds to have relatively high levels of turbidity.
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31. LAKE GINNINDERRA

NACT Border
/\/Streams

Landuse
Conservation
Forestry
Rural

[ ] Urban

L ocation

Area
Landuse
Geology
Vegetation
Soils

Environmental Values

General Description

Ginninderra Creek; Gungahlin Pond dam
wall to Lake Ginninderradam wall

Totd - 4,742ha ACT —4,200 ha

70% Urban, 30% Conservation

80% Nungar Beds, 20% Volcanics

90% Mixed Grassland, 10% Urban

50% Y ellow Brown Red Duplex, 50%
Alluvia

Primary: drainage and open space
Secondary : aguatic habitat, recreation —
swimming and boating, waterscape,
irrigation, discharge — stormwater.

Ginninderra Creek flows through a hilly grassed area between
Gungahlin Pond and Lake Ginninderra. Water quality inthe lakeis
generally good, probably as aresult of the stabilisation of the sub-
catchment over time, except for some elevation in turbidity levelsin the
East Arm of the lake due to runoff from the Gungahlin devel opment.
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32. PARKWOOD

Streams

ACT Border
arduse
Conservation
Forestry

E=3 Rural
[ Urban
[ Mo information
L ocation Ginninderra Creek; Lake Ginninderradam
wall to junction with Murrumbidgee River
Area Total - 12,664 ha ACT —-5358 ha
Landuse 70% Urban, 30% Urban
Geology 50% Paddys River Volcanics, 50%
Volcanics
Vegetation 40% Mixed Grassland, 40% L ow
Woodland, 20% Urban
Soils Y ellow Brown Red Duplex

Environmental Values

General Description

Primary: drainage
Secondary : aquatic habitat, irrigation,
waterscape, discharge — stormwater.

The topography below Lake Ginninderrais undulating to hilly, with
flats along the creek. The creek runs through settled residential areas
aswell asthe new urban development in Dunlop. Shortly before the
creek leavesthe ACT, it flows through the minor industrial estate of

Parkwood.

Stormwater from these areasis of poor quality and has a detrimental
effect on the quality of water in the creek. The extent of urban
development in the sub-catchment has a profound effect on flowsin
the creek with water levelsraising dramatically during storm events.
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4.3 Groundwater

Within the ACT groundwater has a number of uses. In urban
areas groundwater is used by a number of inditutions, including
golf courses, either asamain supply or to supplement other
suppliesfor irrigation. It isused by the lessees of detached
homes to provide water for garden irrigation. Outside the
urban area groundwater is used on a number of farms and rural
settlements for domestic supply, irrigation and stock water.

Inthe ACT, groundwater occursin two types of aguifer:
fractured rock and dluvid. The area contains mainly fractured
rock aquifers, with some scaitered minor dluvid aguifers.

Fractured Rock Aquifers

The ACT isan area of folded sedimentary and volcanic rocks
containing numerous geologica units. The varying compodtion
and gructurad history resultsin each geologica unit having
different water bearing characteritics.

Recharge of fractured rock aquifersis usudly by theinfiltration
of ranwater into the fractured rock in hilly areas with thin
permegble soils. Thereis usudly adday between the rainfall
and the entry of water into the aguifer due to the time taken for
water to travel through the surface materid.

Water in fractured rock aguifers may flow sgnificant distances
before reaching the surface again and flow times may be up to
15 years. Flow rates and direction are dependent on
geological structure rather than surface topography. Most
discharge from fractured rock aquifersisin the form of base
flow of surface streams.

The chemigtry of water in fractured rock aquiferswill vary
between geologicd units. The mgority of water has total
dissolved solids (TDS) of 200-1100 mg/L with magnesium
and calcium as being the dominant cations and bicarbonate and
chloride the dominant anions. The variation in chemistry
reflects complex geology and recharge conditions.

Aquifersin Alluvium

Alluvid aquifers occur in relatively recent unconsolidated
deposits of sit, sand and gravel in river valeys and basins.
They are eadly exploited and are the mgjor sources of fresh
groundwater.
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The recharge mechanisms of these aguifers are complex.

Mogt of the recharge occurs by direct infiltration from the
asurface. Mogt dluvid aquifers occur in thin locadised layers of
grave. They often contain only smdl volumes of water
resulting in poor continuity of supply. It isdifficult to andyse or
generdise about these aquifers because they are smdl and
scattered.

Yields and parameters of the aquifer

Bore yidds are afunction of aguifer hydraulic conductivity,
storage capacity and bore siting and construction. Most bores
inthe ACT obtain yieds within 40 m of the surface with fewer
yidding weater from below 100 m. In 1982 there were atota
of 30 operating boresin fractured rock aquifersin the ACT
with yields ranging from 0.25 to 5.68 L/s. The depths of the
operating bores range from 15 to 85 m with a mean depth of
43m.

Quality

The qudity of groundwaeter is within acceptable limits for
human consumption and stock wetering and hasalow to
moderate salinity hazard to irrigation. Mogt of the water is
very hard with high cation concentrations of magnesum and
cddum.

Inthe ACT groundwater in fractured rock aquifers condtitutes
avauable resource with capacity for development for rura
supplies or supplementary urban supplies. The main problems
with groundwater are seepage affecting urban development
and groundwater pollution that has occurred at landfill Stesand
from leakage or spilling of petrol and other hydrocarbon fuels.
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SUB-CATCHMENT ENVIRONMENTAL FLOWS

5.1 Typesof aquatic ecosystems and their location

Ecosystem Description M anagement goal Water bodiesin thiscategory
Natural Ecosystems that Primary goal: Maintain | Water bodiesin Namadgi
ecosystems have persisted from | ecosystemsin their National Park, excepting the
aperiod prior to pristine state, Cotter River catchment
European Secondary goal:
settlement. recreation.
M odified Ecosystems Should meet arange of | Rivers, lakes and streams
ecosystems modified by functions; recreation, outside Namadgi and the
catchment activities | conservation. Canberra urban areaincluding
(land use change, Molonglo (except Lake Burley
discharges) or by Griffin) and Queanbeyan Rivers.
changesto the flow
regime.
Water supply Ecosystemsin Primary goal: Provide Cotter River catchment.
ecosystems catchments that water supply,
providethe ACT Secondary goal:
water supply. conservation.
Created Ecosystemsin Should meet arange of | All urban lakes and streams.
ecosystems urban lakes, ponds | functions; recreation,
and streams that conservation, irrigation.
have developed
since urbanisation

5.2 Environmental flowsto be protected

For ACT waterbodies there are four dements that are built

into any environmentd flow, thee are:

L ow flows are based on the 80" percentile flows
caculated on periods of not more than amonth. The
80™ percentile flow is the flow which is exceeded
80% of thetime.
Flushing flows are required to ensure that channel
structure and the dependent ecologica processes
are maintained. The discharge that research
elsewhere has found to be the most criticd isthe 1in
1.510 2.5 years annua recurrence interva flood
event. In ACT rivers, other than water supply
cachments, the short duration of high volume flows
and alimit on abstraction of 10% of flows over the
80™ percentile will ensure that flushing flows occur
with this frequency.
Special purpose flows have not been st at this
sage, except for the requirement of spawning flows
in the Cotter River. A flow adequate for spawning
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5.3 Allocations

has been defined as the 50" percentile* monthly flow
during the spring months (September, October and
November) and the 80" percentile monthly flow for
the months August and December to March. In
two out of every five yearsflows areto be at or
above the spawning levd for each month in the
August-to-March period.

Maintenance of impoundment levelsis required
to protect macrophytes. For urban lakes and ponds
the maximum drawdown as aresult of abgtraction is
0.20 m below spillway leve

10% of flows above the 80™ percentile has been selected as a
suitable portion of water for abstraction in most sub-
catchments. This 10% threshold has been sdected using the
best available scientific advice on the provison of habitat
divergty and qudlity, nutrient and sediment cycling, movement
of biota and connectivity between aguatic and terrestria
habitats.

For ‘“Water Supply Catchments 100% of flows above the
80™ percentile are available for abstraction.

54 Groundwater recharge

Thetotal amount of water available for consumptive usein
each sub-catchment , based on the allowable proportion of
surface water flow as set out in the Environmental Flow
Guiddines, is set out from each sub-catchment in Section 5.6.
The total may be made up of surface or groundwater. In
addition the amount of groundwater available for extraction
from each sub-catchment will be dso be limited to a
percentage of groundwater recharge as set out below.

Groundwater rechargeis the entry of water into the saturated
zone or water table and the associated flow away from the
entry point within the saturated zone. Any assessment of
recharge must based on long term data due to the dow
recharge rates of most aguifers.

In urban areas, which represent around 20% of the total
surface area of the ACT, recharge occurs very quickly in
response to individud rain events, as aresult of the
concentration of runoff in open-jointed sormwater drains.

The 50" percentile flow is the flow which is exceeded 50% of thetime. (also see Glossary)
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Groundwater recharge in rura catchments occurs more dowly,
mainly as aresult of winter and spring rainfal, dthough thereis
some recharge from storm events during the summer.

The safeyidd of an aquifer isequd to its long-term average
recharge rate. Mean annud precipitation in the ACT ranges
from over 2000 mm in the mountainous zone in the western
part of the ACT to 600 mm in the urban zone in the north-
eagtern corner with an overal average of 718 mm. The mean
annual potentia evaporation acrossthe ACT is about 1300

mm/year.

Quantitative estimation of groundwater rechargein the
A.CT

The estimation of groundwater available for dlocation in this
Plan was made using awater balance method. The results
were checked by the use of arainfal recharge method.
Recharge rates for individua sub-catchments are shown in
Table 3.

A comparison of results using the two methodsis at Annex A

In line with the cautious approach taken in the calculation of
environmenta flows, groundwater abstraction will be limited to
10% of average annud recharge, around 7 GL/yesar.

The long-term average recharge rate is directly related to
rainfall, infiltration cheracteristics and Sze of recharge zone,
Generdly, the larger the recharge zone, the higher the safe
yield. However, safe yidd should not be confused with the
short-term yield obtained in order to establish pumping
capacity of abore. Where aguifers are smdl thereislittle
buffer capacity againgt groundwater depletion during times of
high withdrawd or low recharge.
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Table 3:

Calculation of groundwater recharge.

Sub-catchment A.C.T| A.C.T | Average | Average| Actual | ACT ACT Recharge
Area |& NSW| Rainfall | Runoff | Evapotran- & NSW | Recharge| Volume
Area spiration | Recharge ACT
(ha) | (ha) (mm/iv) 1 (GL/V) (mm/v) (mm/v) (mm/y) (GLA) |

1 Michelago 2,587 | 61,596 738 68.0 590 38 16 10
2l Tharwa 8.055 | 8.055 657 37 580 31 30.7 25
3lKamhah 6.063 | 6.063 649 31 570 29 28.6 17
4|Uriarra 7.992 | 12282 819 255 590 22 14.3 18
5| Woodstack 1.042 | 4232 789 7.3 590 27 6.6 0.3
6lGuise's 2172 1 49047 694 49 560 35 153 08
ZINaas 28927 | 28,927 689 42.3 510 33 329 9.5
8l Gudgenby 37216 1 37.216 720 504 550 35 349 130
9l Tennent 4504 | 4504 769 8.4 550 33 33.2 15
101 Carin 19.739 | 19.739 941 63.7 570 48 48.2 9.5
11| Bendora 9.079 | 9.079 1.059 449 510 55 54.6 5.0
12|1 ower Cotter 19,337 | 19.337 808 46.4 535 33 31.0 6.0
13! Pddy's 24,712 | 24,712 812 42.2 600 41 41.0 10.1
14] Tuggeranong 5560 | 6.483 694 11.2 510 11 9.2 0.6
151 Upper Malonglo 1.428 | 48086 634 481 510 24 (04 03
16| Kowen 6.590 | 9.080 676 75 570 24 17.2 16
171 Evshwick 2115 | 3415 659 19 530 24 20.0 Q7
19).Jerrabomberra 4261 | 4935 674 4.7 550 29 24.7 12
2011 ake Burlev Griffin | 3.675 | 5.088 710 9.5 505 19 13.5 0.7
21| Coppins 6.936 | 6.936 652 59 550 17 17.1 12
221 Waoolshed 2213 | 6,108 666 6.9 525 29 104 0.6
23l sillivan's 5232 | 5232 660 5.0 550 14 139 0.7
24lWoden 3435 | 3435 746 7.2 520 16 16.3 0.6
25| Weston 1.601 | 1.601 789 4.2 510 15 15.3 0.2
28] 1 ower Queanbevan 19 8.055 613 6.9 505 23 0.1 0.0
30l Gungahlin 4989 | 4989 629 47 520 15 153 08
3111 ake Ginninderra 4.200 4.742 657 45 550 12 10.5 0.5
32| Parkwood 53058 | 12.664 665 12.5 S1e10) 16 6.8 09
Tota/average 2290371371540 724 5515 547 27 20.1 731

55 Surfacewater flow calculation for sub-catchments

The environmental flows and associated dlocations for the 32

sub-catchmentsin the ACT have been caculated from the

mean monthly flows over the longest period of available data.

The use of mean monthly flows is consdered the mogt effective
long-term indicator of water availability. It should be noted

that lower than mean flows occur more often than higher than

mean flows in most streams. Various methods have been used
to determine the mean monthly flowsin the sub-catchments as
follows

Gauging station data has been used for sub-catchments that
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contain a station which represents a significant proportion of
the sub-catchment. Gauging data is available for periods
ranging from 5 years to 80 years at the various Sites.

The area method is used where sub-catchments are sdif-
contained yet do not contain agauging sation. A gauging
dation that represents a sub-catchment with smilar
characterigtics (land use geology, soils and vegetation) is used.
Based on the fact that the quantity of runoff varies with
catchment area, this smilar sation’s flow is varied proportional
to the areas of thetwo sub-catchments.

Runoff (1) = [Area (1)/Area(2)]®” * Runoff(2)?

Rainfall data may aso be used to caculate flow on the basis
of the gpplication of the catchment of the stream to arainfal
run-off model calibrated to regiond parameters.

The rdiability of estimates varies with the smilarity of
catchments and areas used for comparison. Table 4 shows the
flow gauging stations which were used to cdculate the flows
for each sub-catchment.

5.6 Sub-catchment environmental flows and available allocations

Some of these sub-catchments are partiadly or completely
located in NSW. Sub-catchmentsin NSW may be controlled
by the ACT (such as the sub-catchment of Googong
Reservoir). Sub-catchments may a so straddle the border and
be partidly controlled by ACT and partidly by NSW (such as
Uriarra).

In sub-catchments controlled by the ACT, NSW will be
advised of the maximum potentid alocations for the sub-
catchment and will be expected to ensure that alocations
beyond that amount are not created. In the case of NSW sub-
catchments which are of interest to the ACT, NSW will be
advised that ACT would like to see the leve of dlocations
remain below the maximum potentid. For any portion of these
cross border sub-catchments which is not completely
controlled by the ACT, ACT will only create alocations up to
the potentia shown for the ACT portion of the sub-catchment.

? Overseas studiesindicate 0.7 is an appropriate exponent in most circumstances. |ndependent studiesin
thelocal area have produced arange of results both higher and lower than 0.7. 0.7 has been used except
where a specific study has produced areliable alternative exponent.
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Table 4: FLOW GAUGING STATIONS

Station Station Name Sub Records Records
Number Catchment Commenced Ceased
410731 Gudgenby River at Tennent Michelago 6/8/1963
410772 Sullivans Ck at Southwell Park Tharwa 18/8/1979
Kambah
Fyshwick
Woolshed Ck
410713 Paddy’ s River at Riverlea Uriarra 29/3/1957
Woodstock
Paddy’s
410743 Jerrabomberra Ck at Four Mile Ck Guises 5/6/1969 117/1997
Kowen
Jerrabomberra
L Queanbeyan
410711 Gudgenby River at Naas Naas 19/3/1957
Gudgenby
410736 Orroral River at crossing Tennent 29/9/1967
410730 Cotter River at Gingera Corin 3/7/1963
Bendora
410733 Coree Ck at Threeways L ower Cotter 29/7/1964
410745 YarrulumlaCk at Curtin Tuggeranong 29/1/1970
L Burley Griffin
Woden
Weston
410705 Molonglo River at Burbong Upper Molonglo | 14/3/1929
410751 Ginninderra Ck upstream Barton Hwy Coppins 3/9/1979
Gungahlin
L Ginninderra
Part Parkwood
410775 Sullivan’'s Ck at Barry Drive Sullivan’s Ck 19/3/1986
410781 Queanbeyan R U/S Googong Dam Tinderry 2/2/1990
410774 BurraCk at BurraRd Googong 1/3/1985
Burra
410750 Ginninderra Ck U/S Charnwood Rd Part Parkwood 9/12/1978
410765 L Ginninderraat Dam Part Parkwood 7/11/1973
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1.

2.

Michelago (modified)

The environmentd flows and potentid dlocation for the
Michelago sub-catchment have been estimated by using the
areamethod and the gauging station 410731 on the Gudgenby
River.

Allocationsin M egalitres—Michelago

Average | 80"%ile | Difference | Environment Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) [B+90% (A-B)] [[10% (A-B)]
January 3,805 306 3499 3455 350
February 3,011 212 2,800 2,731 280
March 2,334 255 2,629 2,621 263
April 6,049 465 5,584 5491 558
May 4,239 1,025 3,215 3918 321
June 5,537 1,382 4,154 5121 415
July 7,339 1,699 5,640 6,775 564
August 7,950 2,095 5,855 7,364 586
September 8,333 2,495 5,838 7,749 534
October 8,880 1,822 7,057 8174 706
November 6,149 1274 4,876 5,662 483
December 3,786 468 3,318 3454 332
Total 67,962 13,498 54,465 62,515 5447

Note:  some totals may not add up due to rounding.

Tharwa (predominantly modified, remainder created)

The Tharwa sub-catchment environmenta flows and flows
available for use have been estimated by using the area method

and the gauging station 410772.
Allocationsin Megalitres—T harwa
Average | 80"%ile | Difference | Environment Potential
Month Monthly Allocation Allocation
Flow (A) (B) (A-B) [B+90% (A-B)] [[10% (A-B)]
January 326 7 318 294 32
February 146 6 140 132 14
March 299 5 294 270 29
April 423 5 418 381 42
May 1M 6 188 175 19
June 203 1 193 134 19
July 54 15 579 536 58
August 347 19 328 315 33
September 408 18 390 369 39
October 266 12 Uy 241 25
November 307 9 297 277 30
December 217 8 209 196 21
Total 3,731 122 3,609 3,370 361
Note:  some totals may not add up due to rounding.
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3.

4.

Kambah (predominantly modified, remainder created)
The Kambah sub-catchment environmentd flows and flows
available for use have been estimated by using the area method
and the gauging station 410772 on Sullivans Creek.

Allocationsin Megalitres - Kambah

Average | 80"%ile | Difference | Environment | Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) | [B+90% (A-B)] | [10% (A-B)]
January 267 5 262 241 26
February 120 5 115 100 12
March 245 4 241 221 24
April 346 4 342 312 A
May 159 5 154 144 15
June 167 9 158 151 16
July 487 12 475 440 48
August 285 14 270 258 27
September 335 13 322 303 32
October 218 10 208 197 21
November 251 7 244 227 24
December 178 6. 171 160 17
Total 3058 94 3058 2846 306

Note:  some totals may not add up dueto rounding.

Uriarra (modified)

The environmentd flows and potentid dlocation for the Uriarra
sub-catchment have been estimated using the area method and
the gauging station 410713 on Paddys River.

Allocationsin Megalitres—Uriarra

Average | 80"%ile | Difference | Environment Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) [B+90% (A-B)] [ [10% (A-B)]
January 1,751 207 1544 1,597 14
February 1,144 117 1,027 1,041 103
March 1,157 119 1,038 1,053 104
April 2,198 204 1,994 1,999 199
May 1,315 320 995 1,216 100
June 1,430 483 A8 1,336 95
July 3,095 611 2484 2,847 248
August 3,107 764 2,342 2,872 234
September 3,164 791 2,373 2,926 237
October 3,162 659 2,503 2912 250
November 2,182 460 1,722 2,010 172
December 1,778 270 1,508 1,628 151
Total 25,483 5005 20,478 23,437 2047

Note:  some totals may not add up due to rounding.
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5.

6.

Woodstock (modified)
The environmentd flows and potentia dlocation for
Woodstock have been estimated using the area method and
the gauging station 410713 on Paddys River.

Allocationsin Megalitres —Woodstock

Average | 80"%ile | Difference | Environment | Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) [B+90% (A-B)] [[10% (A-B)]
January 501 59 442 457 14
February 327 A 29 298 29
March 331 A 297 301 30
April 629 58 571 572 57
May 376 92 285 348 28
June 409 138 271 382 27
July 836 175 711 815 71
August 839 219 670 822 67
September 905 226 679 838 63
October 905 189 716 833 72
November 624 132 493 575 49
December 509 77 432 466 43
Total 7291 1433 5861 6707 585

Note:  some totals may not add up dueto rounding.

Guise's (modified)

The Guise' s sub-catchment flows have been estimated by the
area method using a sub-catchment associated with the station
410743 on Jerrabomberra Creek. This sub-catchment was
seen as an effective one to be used in a comparison with
Guise' s because it has smilar climatic characteridtics, land use
andisof agmilar sze.

Allocationsin Megalitres - Guises

Average | 80"%ile | Difference | Environment Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) [B+90% (A-B)] [[10% (A-B)]
January 381 0.0 381 A3 3.1
February 165 0.0 165 149 165
March 182 0.0 182 164 182
April 466 22 464 420 464
May 240 11.2 229 217 29
June 279 148 264 253 264
July 770 180 752 695 75.2
August 587 194 568 530 56.8
September 689 197 669 622 66.9
October 658 126 645 593 64.5
November 288 58 282 260 282
December 184 04 184 166 184
Total 4889 104 4785 4412 478

Note:  some totals may not add up due to rounding.
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7.

8.

Naas (predominantly natural, remainder modified)

The Naas sub-catchment environmentd flows and flows
avalladle for use have been estimated by using the area method
and the data obtained from station 410711 on the Gudgenby
River.

Allocationsin Megalitres—Naas

Average | 80"%ile | Difference | Environment | Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) | [B+90% (A-B)] | [10% (A-B)]
January 2573 358 2214 2351 221
February 1976 253 1,723 1,803 172
March 1,906 284 1,622 1,744 162
April 3516 444 3,072 3,208 307
May 2,720 866 1854 2535 185
June 2,991 1,095 1,896 2,802 190
July 4,342 1,267 3074 4034 307
August 4,882 1581 3,301 4552 330
September 5,143 1,668 3475 4,79 348
October 5,379 1,285 4,094 4,970 409
November 3944 970 2974 3,646 297
December 2,901 499 2,402 2,661 240
Total 42,273 10,570 31,701 39,102 3168

Note:  some totals may not add up dueto rounding.

Gudgenby (predominantly natural, remainder modified)

Gudgenby environmenta flows and flows available for use
have been estimated from the monthly and flow duration data

of the 410711 dtation on the Gudgenby.

Allocationsin Megalitres - Gudgenby

Average | 80"%ile | Difference | Environment Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) [B+90% (A-B)] [[10% (A-B)]
January 3,069 427 2,641 2,805 264
February 2,357 302 2,055 2151 205
March 2,273 339 1935 2,080 193
April 4,194 529 3,664 3,827 366
May 3,245 1,033 2212 3,024 221
June 3,568 1,306 2,262 3,342 226
July 5179 1512 3,667 4,812 367
August 5,824 1,886 3,938 5,430 3A
September 6,135 1,989 4,146 5,720 415
October 6,416 1533 4,884 5,928 488
November 4,704 1,157 3,547 4,350 355
December 3,460 595 2,865 3174 286
Total 50,425 12,609 37,816 46,644 3,782

Note:  some totals may not add up due to rounding.
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9. Tennent (predominantly modified, remainder natural)
The Tennent sub-catchment environmenta flows and flows
avalladle for use have been estimated by using the area method
and the data obtained from station 410736 on the Orrora
River.

Allocationsin Megalitres - Tennent

Average | 80"%ile | Difference | Environment Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) [B+90% (A-B)] [[10% (A-B)]
January 618 73 546 564 55
February 432 51 381 3A 33
March 457 63 3 417 39
April 729 101 628 666 63
May 610 253 356 574 36
June 591 281 311 560 31
July 816 297 519 765 52
August 930 361 618 918 62
September 931 350 581 873 58
October 943 308 635 830 64
November 709 191 518 657 52
December 567 A 473 520 a7
Total 8,383 2,424 5,960 7,787 596

Note:  some totals may not add up due to rounding.

10. Corin (natural)

The Corin sub-catchment environmenta flows and flows
available for use have been estimated by using the area method
and the data obtained from station 410730 on the Cotter
River.

Allocationsin Megalitres - Corin

Average | 80"%ile | Difference | Environment Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) (B) [100% (A-B)]
January 2,755 468 2,287 468 2,287
February 1,940 361 1579 361 1579
March 2,217 361 1,856 361 1,856
April 3,083 595 2488 595 2488
May 3419 676 2,743 676 2,743
June 5,200 855 4,345 855 4,345
July 7,387 1,808 5,579 1,808 5579
August 9,228 3,016 6,212 3,016 6,212
September 9,763 3,54 6,168 35% 6,168
October 8,697 2,751 5,946 2,751 5,946
November 6,040 1534 4,505 1534 4,505
December 3,992 998 2,995 998 2,995
Total 63,722 17,018 46,704 17,018 46,704

Note:  some totals may not add up due to rounding.
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11. Bendora (water supply)
The Bendora sub-catchment environmentd flows and flows
available for use have been estimated by using the area method
and the data obtained from station 410730 on the Cotter
River.

Allocationsin Megalitres - Bendora

Average | 80"%ile | Difference | Environment Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) (B) [100% (A-B)]
January 1,947 331 1,616 331 1,616
February 1371 255 1,116 255 1,116
March 1567 255 1312 255 1312
April 2,179 421 1,758 421 1,758
May 2419 478 1,939 478 1,939
June 3,675 604 3,074 604 3,074
July 5221 1,278 343 1,278 3943
August 6,523 2132 4,301 2132 4,301
September 6,900 2,540 4,360 2,540 4,360
October 6,076 1,944 4,132 1,94 4,132
November 4,220 1,085 3,135 1,085 3,135
December 2,789 705 2,084 705 2,084
Total 44,886 12,028 32,858 12,028 32,858

Note:  some totals may not add up due to rounding.

12. Lower Cotter (water supply)

The Lower Cotter sub-catchment environmenta flows and
flows available for use have been estimated by using the area
method and the data obtained from station 410733 on Coree
Creek. Spawning flows are required to be provided in the

Cotter River.

Allocationsin Megalitres—L ower Cotter

Average | 80"%ile | Difference | Environment Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) (B) [100% (A-B)]
January 2,015 342 1,672 342 1,672
February 1418 264 1,155 264 1,155
March 1621 264 1,357 264 1,357
April 2,254 435 1,819 435 1,819
May 2,500 494 2,006 494 2,006
June 3,802 625 3177 625 3177
July 5401 1,322 4,079 1322 4,079
August 6,747 2,205 4542 2,205 4,542
September 7,138 2,628 4510 2,628 4510
October 6,286 2,011 4274 2,011 4,274
November 4,365 1,122 3,243 1122 3,243
December 2,386 729 2,156 729 2,156
Total 46,434 12,443 33,991 12,443 33,991

Note:  some totals may not add up due to rounding.
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13. Paddys (predominantly modified, remainder natural)
The Paddys sub-catchment environmentd flows and flows
available for use have been estimated by using the area method
and the sub-catchment associated with the station 410713 on

the Paddys River.
Allocationsin Megalitres—Paddys
Average | 80"%ile | Difference | Environment Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) [B+90% (A-B)] [[10% (A-B)]
January 2,857 338 2,519 2,605 252
February 1,866 192 1,675 1,699 167
March 1,887 194 1,694 1,718 169
April 3,586 332 3,253 3,260 325
May 2,146 523 1,623 1,984 162
June 2,334 788 1,546 2,179 155
July 5,049 997 4,052 4,644 405
August 5,068 1,247 3821 4,686 382
September 5161 1,290 3871 4,774 387
October 5,159 1,075 4,084 4,750 408
November 3,560 750 2,809 3,279 281
December 2,901 441 2,460 2,655 246
Total 41,573 8,165 33,408 38,232 3,341

Note:  some totals may not add up due to rounding.

14. Tuggeranong (predominantly created, remainder modified)
The Tuggeranong sub-catchment environmenta flows and
flows available for use have been estimated by using the area
method and the data associated with the gauging steation
410745 on Yarraumla Creek.

Allocationsin M egalitres—T ugger anong

Average | 80"%ile | Difference | Environment Potential
Monthly Allocation Allocation
Flow (A) (A-B) [B+90% (A-B)] | [10% (A-B)]
1,169 1,013 1,067 101
920 786 841
822 693 753
914 812 833
750 628 687
615 500 565
981 859 895
831 806
930 985

901 951

677 770

Note:  some totals may not add up due to rounding.
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15. Upper Molonglo (modified)
The flows for the Upper Molonglo sub-catchment have been
edimated by using the data from the gauging station 410705.
The area method has not been used on this data Snce the
gauging station gppears to represent the Upper Molonglo sub-

cachment well.

Allocationsin Megalitres—Upper Molonglo

Average | 80"%ile | Difference | Environment | Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) | [B+90% (A-B)] | [10% (A-B)]
January 1641 2 1,639 1477 164
February 1539 2 1,537 1,385 14
March 4,232 2 4231 3,809 423
April 4514 28 4,487 4,066 449
May 3,920 147 3,773 3543 377
June 8,347 237 8,110 7,536 811
July 4,604 376 4,227 4,181 423
August 5,446 461 4,986 4,948 499
September 5,057 449 4,609 4,597 461
October 4,134 334 3,800 3,754 380
November 2,360 168 2,192 2,141 219
December 2,308 18 2,290 2,079 229
Total 48,102 2224 45,881 43,516 4589

Note:  some totals may not add up dueto rounding.

16. Kowen (modified)

The Kowen sub-catchment environmenta flows and flows
available for use have been estimated by using the area

method and the gauging station 410743 on Jerrabomberra
Creek.

Allocationsin Megalitres - Kowen

Average | 80"%ile | Difference | Environment Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) [B+90% (A-B)] | [10% (A-B)]
January 582 0.0 582 524 58
February 253 0.0 253 228 25
March 278 0.0 278 250 28
April 713 34 709 642 71
May 367 171 350 332 35
June 427 226 404 3387 40
July 1,178 275 1,150 1,063 115
August 898 20.7 868 811 87
September 1,04 30.2 1,023 951 102
October 1,006 192 987 907 9
November 441 89 432 398 43
December 281 0.6 281 253 28
Total 7,478 159 7,319 6,746 732

Note:  some totals may not add up due to rounding.
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17. Fyshwick (modified)
The environmentd flows and potentid dlocation for the
Fyshwick sub-catchment have been estimated using the area
method and the gauging station 410772 on Sullivans Creek.

Allocationsin Megalitres - Fyshwick

Average | 80"%ile | Difference | Environment | Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) [B+90% (A-B)] [[10% (A-B)]
January 170 4 166 153 16
February 76 3 73 69 7
March 148 3 145 133 15
April 208 3 206 188 21
May 9% 3 92 86 9.
June 100 6 945 91 10
July 293 8 285 265 28
August 172 10 162 155 16
September 213 9 204 192 20
October 139 7 132 125 13
November 160 5 155 144 16
December 113 4 108 102 1
Total 1887 64 1823 1705 182

Note:  some totals may not add up dueto rounding.

18. Jerrabomberra Headwaters (modified)
The environmenta flows and potentid dlocation for the
Jerrabomberra Headwaters catchment have been estimated by
the area method and the gauging station 410743 on
Jerrabomberra Creek.

Allocationsin Megalitres— Jerrabomberra Headwater s

Average | 80"%ile | Difference | Environment Potential
Month Monthly Allocation Allocation
Flow (A) (B) (A-B) [B+90% (A-B)] [[10% (A-B)]
January 528 0 528 476 53
February 230 0 230 207 23
March 252 0 252 227 25
April 647 3 644 583 64
May 333 16 318 301 32
June 388 20 367 351 37
July 1,069 25 1,044 964 104
August 815 27 788 736 79
September 956 27 929 863 93
October 913 17 896 824 0
November 400 8 392 361 39
December 255 1 255 230 26
Total 6,786 144 6,643 6123 664

Note:  some totals may not add up due to rounding.
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19. Jerrabomberra (predominantly modified, remainder created)
The environmentd flows and potentid dlocation for the
Jerrabomberra catchment have been estimated by the area
method and the gauging station 410743.

Allocationsin Megalitres - Jerrabomberra

Average | 80"%ile | Difference | Environment | Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) | [B+90% (A-B)] | [10% (A-B)]
January 210 0 210 189 21
February 165 0 165 149 16
March 181 0 181 163 18
April 465 2 463 419 46
May 240 1 228 217 23
June 279 15 264 252 26
July 769 18 751 64 75
August 586 19 567 529 57
September 688 20 668 621 67
October 657 12 644 592 64
November 288 6 282 260 28
December 184 0 183 165 18
Total 4712 104 4606 4250 461

Note:  some totals may not add up dueto rounding.

20. LakeBurley Griffin (modified)

The environmentd flows and potentia alocation for the Lake
Burley Griffin catchment have been estimated by the area
method and the gauging station 410745 on Y arralumla Creek.

Allocationsin Megalitres— L ake Burley Griffin

Average | 80"%ile | Difference | Environment Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) [B+90% (A-B)] [[10% (A-B)]
January 986 132 855 901 85
February 777 113 664 710 66
March 694 109 585 635 53
April 772 86 685 703 69
May 633 103 530 580 53
June 519 97 422 ar7 12
July 828 103 725 756 72
August 743 118 626 631 63
September 910 125 785 832 79
October 1,034 124 a1 A3 91
November 879 119 760 803 76
December 707 136 571 650 57
Total 9,482 1,364 8,118 8,670 812

Note:  some totals may not add up due to rounding.
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21. Coppins (modified)

The environmentd flows and potentid dlocation for the
Coppins catchment have been estimated using the area method
and the gauging gtation 410751 on Ginninderra Creek.

Allocationsin Megalitres - Coppins
Average Environment Potential
Month Monthly | 80"%ile | Difference Allocation Allocation

Flow (A) (B) (A-B) [B+90% (A-B)] [[10% (A-B)]
January 32 0 32 290 R
February 74 1 73 66. 7.
March 440 0 440 39 44
April 643 0 643 579 64
May 282 0 282 254 28
June 326 0 326 293 33
July 1,128 0 1,128 1,015 113
August 933 3 930 840 93
September 740 0 740 666 74
October 317 0 317 285 32
November 395 0 395 356 39
December 290 0 290 261 29
Total 5,890 5 5,885 5,301 589

Note:  some totals may not add up due to rounding.

22. Woolshed Creek (modified)
The environmenta flow and potentia dlocation for the
Woolshed Creek catchment have been estimated by using the
area method and the gauging tation 410772. However, in this
andysis the exponent in the area method was caculated
specificaly as 1.908 which was derived from a specific study
of this catchment instead of the default, 0.7.

Allocationsin Megalitres—Woolshed Creek

Average | 80"%ile | Difference | Environment Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) [B+90% (A-B)] [[10% (A-B)]
January 599 13 586 541 59
February 270 12 258 244 26
March 551 9 542 497 54
April 778 9 768 701 77
May 357 11 346 322 35
June 374 19 355 339 35
July 1,004 28 1,066 937 107
August 640 36 604 579 60
September 752 33 719 680 72
October 490 23 467 443 a7
November 564 17 548 510 55
December 399 14 385 360 3
Total 6,867 224 6,643 6,203 664

Note:  some totals may not add up due to rounding.
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23. Sullivans Creek (predominantly modified, remainder created)
The environmentd flows and potentid dlocation for the
Sullivans Creek catchment have been estimated by using the
areamethod and the gauging station 410775 on Sullivans

Creek.
Allocationsin Megalitres—Sullivans Creek
Average | 80"%ile | Difference | Environment | Potential
Month Monthly Allocation Allocation
Flow (A) (B) (A-B) | [B+90% (A-B)] | [10% (A-B)]
January 468 13 455 423 45
February 234 12 222 212 22
March 431 12 420 390 12
April 567 8 559 511 56
May 290 10 280 262 28
June 320 13 307 289 31
July 671 17 64 606 65
August 121 25 39 381 40
September 398 19 330 360 33
October 350 19 331 317 33
November 508 16 493 459 49
December 382 13 370 345 37
Total 5,042 177 4,865 4,555 486
Note:  some totals may not add up dueto rounding.

24. Woden (created)

The Woden sub-catchment environmenta flows and flows
available for use have been estimated by using the area method
and the data obtained from station 410745 on Y arrdlumla
Creek.

Allocationsin Megalitres—\Woden

Average | 80"%ile | Difference | Environment Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) [B+90% (A-B)] | [10% (A-B)]
January 749 100 649 634 65
February 590 86 504 539 50
March 527 83 444 483 4
April 586 66 521 534 52
May 481 79 402 41 40
June 3H 73 321 362 32
July 629 78 551 574 55
August 565 89 475 517 48
September 691 95 59 632 60
October 786 A 692 716 69
November 667 0 577 610 58
December 537 103 434 494 43
Total 7202 1036 6166 6586 616

Note:  some totals may not add up due to rounding.
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25. Weston (created)
The Weston sub-catchment environmentd flows and flows
available for use have been estimated by using the area method
and the data obtained from station 410745 on Y arrdumla

Creek.
Allocationsin Megalitres—Weston
Average | 80"%ile | Difference | Environment Potential
Month Monthly Allocation Allocation
Flow (A) (B) (A-B) [B+90% (A-B)] [[10% (A-B)]
January 439 59 380 401 38
February 346 50 295 316 30
March 309 49 260 283 26
April 344 33 305 313 31
May 282 46 236 258 24
June 231 43 188 212 19
July 369 46 323 336 32
August 31 52 278 303 28
September 405 56 349 370 35
October 460 55 405 420 17
November 391 53 338 357 A
December 315 60 254 289 25
Total 4222 607 3611 3858 363

Note:  some totals may not add up due to rounding.

26. Tinderry (modified/water supply in NSW)
The flows for the Tinderry sub-catchment have been estimated
directly from gauging station 410781.
Allocationsin Megalitres—Tinderry

Average | 80"%ile | Difference | Environment Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) [B+90% (A-B)] | [100% (A-B)]
January 6,463 484 5,979 484 5,979
February 2,729 637 2,093 637 2,093
March 2421 568 1,853 568 1,853
April 3,237 537 2,701 537 2,701
May 2,724 747 1977 747 1977
June 8,855 994 7,861 994 7,861
July 10,242 1,338 8,905 1,338 8,905
August 6,601 1484 5117 1484 5117
September 4,760 1,609 3,151 1,609 3151
October 4,386 1,406 2,979 1,406 2,979
November 3,993 929 3,064 929 3,064
December 5,183 626 4,557 626 4557
Total 61,594 11,359 50,237 11,359 50,237

Note:  some totals may not add up due to rounding.
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27. Googong (modified/water supply in NSW)
The environmentd flows and potentid dlocation for the
Googong catchment have been estimated by the area method
and the gauging station 410774 on Burra Creek.

Allocationsin M egalitres - Googong

Average | 80"%ile | Difference | Environment Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) (B) [100% (A-B)]
January 505 16 489 16 489
February 91 13 78 13 78
March 316 17 300 17 300
April 1,018 23 995 23 995
May 318 46 272 46 272
June 399 49 350 49 350
July 821 61 760 61 760
August 354 93 261 93 261
September 497 70 427 70 427
October 368 61 307 61 307
November 444 A 410 A 410
December 476 25 451 25 451
Total 5,607 508 5,100 508 5,100

Note:  some totals may not add up dueto rounding.

28. Lower Queanbeyan (modified)
The environmentd flows and potentid dlocation for the Lower
Queanbeyan catchment have been estimated by the area
method and the gauging station 410743 on Jerrabomberra
Creek.

Allocationsin Megalitres— ower Queanbeyan

Average | 80"%ile | Difference | Environment Potential
Month Monthly Allocation Allocation
Flow (A) (B) (A-B) [B+90% (A-B)] [[10% (A-B)]
January 535 0.0 535 482 54
February 233 0.0 233 209 23
March 256 00 256 230 26
April 655 31 652 590 65
May 338 157 322 305 32
June 393 20.8 372 356 37
July 1,083 253 1,058 977 106
August 826 273 798 746 80
September 969 278 A1 875 A
October 925 17.7 907 834 91
November 405 8.2 397 366 40
December 259 0.6 258 233 26
Total 6,876 146 6,730 6,203 673

Note:  some totals may not add up due to rounding.
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29. Burra (modified/water supply in NSW)
The environmentd flows and potentid dlocation for the Burra
sub-catchment have been estimated by using the area method
and the gauging station 410774 on Burra Creek.

Allocationsin Meg

alitres- Burra

Average |80"%ile | Difference | Environment Potential
Month Monthly Allocation allocation

Flows(A) (B) (A-B) (B) [100% (A-B)]
January 631 20 611 20 611
February 114 16 93 16 98
March 395 21 375 21 375
April 1,272 28 1,243 28 1,243
May 398 58 340 58 340
June 498 61 437 61 437
July 1,026 76 949 76 949
August 443 116 326 114 326
September 621 83 533 33 533
October 460 76 334 76 334
November 554 42 512 42 512
December 595 31 564 31 564
Total 7,007 634 6,372 634 6,372

Note:  some totals may not add up dueto rounding.

30. Gungahlin (predominantly modified, remainder created)
The environmenta flows and potentid dlocation for the
Gungahlin catchment area have been cdculated using the area
method and the pre-urban data from the gauging station
410751 on Ginninderra Creek. The two catchments are smilar
inareaand land use.

Allocationsin Megalitres - Gungahlin

Average | 80"%ile | Difference | Environment Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) [B+90% (A-B)] [[10% (A-B)]
January 256 0.0 256 230 25.6
February 58 0.7 58 53 5.8
March 349 0.2 349 314 349
April 510 0.0 510 459 51.0
May 24 0.2 224 202 24
June 259 0.0 259 233 259
July 895 00 895 806 89.5
August 741 26 738 667 738
September 587 01 587 529 58.7
October 252 0.0 252 226 25.2
November 314 00 314 282 314
December 230 0.0 230 207 230
Total 4675 4 4672 4208 467

Note:  some totals may not add up due to rounding.
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31. LakeGinninderra (predominantly created, remainder modified)
The environmentd flows and potentid dlocations of the lake
Ginninderra sub-catchment have been estimated by the area

method and the data from the gauging station 410751

Ginninderra Creek. Factors such as transpiration and ground
water recharge have not been included in the mass baance.

Allocationsin Megalitres— Lake Ginninderra

Average | 80"%ile | Difference | Environment | Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) [B+90% (A-B)] | [10% (A-B)]
January 247 0 247 222 25
February 56 0 56 51 6
March 337 0 337 303 34
April 493 0 493 443 49
May 216 0 216 195 22
June 250 0 250 225 25
July 864 0 864 778 86
August 715 2 712 644 71
September 567 0 567 510 57
October 243 0 243 219 24
November 303 0 303 272 30
December 222 0 222 200 22
Total 4513 4 4510 4062 451

Note:  some totals may not add up dueto rounding.
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32. Parkwood (predominantly modified, remainder created)
The environmentd flows and potentid dlocations for the
Parkwood sub-catchment have been determined by dividing
the catchment into two areas that have been caculated using
the following methods and the data sets were added together:

Sub-catchment of station 410750 up to the dam;

amass baance was used with the dam spillage data
from station 410765 and the station 410750. The 80"
percentile of the water passing through 410750 was
used to estimate the 80™ percentile of the runoff for the
sub-sub-catchment due to the low occurrence of dam

spillage;

Remainder of the Parkwood sub-catchment ;
the runoff for the remainder of the sub-catchment was
estimated using the area method and the pre 1990 flow
datafrom the gauging sation 410751.

Allocationsin M egalitr es —Par kwood

Average | 80"%ile | Difference | Environment Potential
Month Monthly Allocation Allocation

Flow (A) (B) (A-B) B+90% (A-B) | [10% (A-B)]
January 1,143 27 1,117 1,032 112
February 386 6 379 348 33
March 1,238 7 1231 1,115 123
April 1,466 16 1,450 1321 145
May 552 28 524 500 52
June 685 55 631 622 63
July 2,008 78 1,929 1,815 193
August 1,320 174 1,145 1,205 115
September 1,002 164 838 918 84
October 637 0 547 582 55
November 1134 56 1,078 1,026 108
December 962 20 A2 868 A
Total 12,533 721 11,811 11,352 1182

Note:  some totals may not add up due to rounding.
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6.

THE ALLOCATION OF WATER

Allocations provide a generd right to take water under the
control of the ACT Government and gpply to al water in the
Territory other than groundwater which is under land subject
to alease granted before 11 December 1998 when the Act
was enacted. Theformal dlocation of water ensures that
water resources are not adversely affected by over-usage and
that aguatic ecosystems are protected and conserved. The
dlocation system will give gregter certainty to users but with
greater onus on stewardship. All alocations are based on
average flows and water availability to dlocation holders will
be less during periods of below average rainfall.

Thetotal quantity of water available for alocation and an
accompanying set of rules have been determined for each sub
catchment on areach by reach basis. Allocationswill only be
made where provision for the dlocation exigtsin the Plan and it
is environmentally sound to do so.  Allocations for water use
which existed prior to 1 May 1998 do not need to be
provided for in this Plan but they are taken into account when
determining the totd quantity of water avallable for alocation.
In addition, formd alocations will be made to exiging users
and thelr requirements will be met before any further
alocations are created.

In creeting dlocations, the following congderations will be
taken into account:

Groundwater and surface water are linked on a
catchment basis and they must be considered
together in determining an dlocation;

The provison of environmentd flows mugt first be
consdered before water can be allocated for other
uses. Thisrequirement extends to the alocation of
groundwater and surface water.

Each dlocation will specify the quantity, the timing and the
manner in which water may be taken.

Reduction of Allocation

In some circumstances it may be necessary to reduce
alocations in order to protect the Territory’ s water resources
from harm. Such reductions may be permanent or temporary
depending on the circumstance which gave rise to the need to
reduce the dlocation.
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The provigon of environmentd flowsisa priority in the
allocation of water and a cautious approach has been adopted
to the allocation of water for other purposes. However, the
Audrdian dimate, and the consequent flows in sreams, is
notorioudy variable and it isimpossible to dways make
accurate predictions

It is possible that unforeseen impairment to the quaity of weter
may occur as aresult of dlocation.

Congderable research effort is being devoted to better
understand flow requirements of aguatic ecosystem. The Plan,
therefore, dlows for alocations to be reduced if emerging
scientific evidence demondtrates that flows need to be adjusted
in favour of the environment.

6.1 Provisonsfor New Allocations

Allocations for exigting use are created without reference to the
Water Resources Management Plan but provison must be
made in the plan for any alocations for new uses. New uses
are defined in the Water Resources Act 1998 as those which
commence on or after 1 May 1998. The Planisrequired to
contain provision for alocations expected to be crested for the
next ten years.

It isintended to make provison for new uses which have
dready been identified aslikely in the next ten years and a'so
to make provision within each sub-catchment for areasonable
level of new water use which has not yet been identified. This
IS necessary to not unduly delay developments which rely on
water use and which would otherwise have to wait the Sx
months or longer which it will take to modify this Plan.

Future Allocationsfor Urban Water Supply

Corin, Bendora, Tinderry, Googong and Burra sub-
catchments provide water for the Canberra and
Queanbeyan/Y arradlumla urban water supply network.
Average urban water use in the future is not expected to
exceed the exigting per cgpita consumption rate. Infactitis
expected, through a combination of water conservation
measures implemented by Government such as pricing and
effluent reuse, that the per capita rate of urban water use will
decline.

However, when the consumption rate might drop and by how
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Michelago

Tharwa

Kambah

Uriarra

much is gpeculation. It will still be necessary to ensure that
adequate provison for dlocations for future urban water useis
made. Asareault, provison for alocations in these urban
water supply sub-catchments will be based on existing per
capitarates of consumption. Provison will be made for new
alocations to provide for expected population growth over the
next ten years.

Futureallocationsfor Other Sub-Catchments

Apart from the urban water supply sub-catchments, provision
will be made for annud alocations within each sub-catchment
based on existing land use capability, the area of land suitable
for irrigation, projected growth in urban areas and known
proposals for development or land use change. None of the
provisons for future alocations within each sub-catchment can
exceed the potentid alocation set out in the tables for each
sub-catchment in Section’5. Where no projected growth
could be identified, aminimal alocation provison of 1 ML has
been sat aside for the sub-catchment so minor water use
developments will not be impeded.

Provisons for dlocations within each sub-catchment are as
follows

Inthe ACT part of this sub-catchment, provision may be
needed for some agricultural water use related to the growing
of pasture or permanent crops such as grapes or olives. 20
megdlitres will be s&t aside as an dlocation provison for this
sub-catchment.

Although this sub-catchment is predominantly rura potentia
future water usesin this sub-catchment are for urban irrigation.
100 megdlitres will be st aside as an alocation provision for
this sub-catchment.

Provison will be needed for some agricultural water use
related to the growing of pasture or permanent crops such as
grapesor olives. 100 megditreswill be set asde asan
dlocation provision for this sub-catchment.

Inthe ACT part of this sub-catchment agriculturd use reated
to the growing of pasture or permanent crops such as grapes
or olivesislikely to expand. 100 megalitres will be set asde
as an dlocation provison for this sub-catchment.
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10.

11.

W oodstock

Guises

Naas

Gudgenby

Tennent

Corin

Bendora

Inthe ACT part of this sub-catchment provison may be
needed for some agricultural water use related to the growing
of pasture or permanent crops such as grapes or olives. 100
megdlitres will be s&t aside as an dlocation provison for this
sub-catchment.

Inthe ACT part of this sub-catchment provison may be
needed for some agricultural water use related to the growing
of pasture or permanent crops such as grapes or olives. 50
megditres will be set asde as an dlocation provison for this
sub-catchment.

Provison may be needed for some agriculturd water use
related to the growing of pasture or permanent crops such as
grapes or alivesin the northern part of this catchment. 50
megditreswill be sat asde as an dlocation provison for this
sub-catchment.

No new water useis anticipated in the next ten years but a
nomind provison for dlocations of 1 megditre will be madein
case an gppropriate demand such as a nationd park facility is
identified.

Provison may be needed for some agriculturd water use
related to the growing of pasture or permanent crops such as
grapes or olivesin this sub-catchment. 50 megditres will be set
adde as an dlocation provison for this sub-catchment.

Water resources from this sub-catchment are available for use
only as part urban water supply for the Canberraand
Queanbeyan/Y arrdumla water supply network. Based on
existing per capitawater use and excepted population growth
in the next ten years, further alocation of 1,800 ML will be
required from the sub-catchment to meet the maximum
expected growth in water use. Allocation provision of 1,800
ML will be set aside for this sub-catchment.

Water resources from this sub-catchment are available for use
only as part urban water supply for the Canberraand
Queanbeyan/Y arrdumla water supply network. Based on
exiging per capitawater use and excepted population growth
in the next ten years, further alocation of 1,200 ML will be
required from the sub-catchment to meet the maximum
expected growth in water use. Allocation provision of 1,200
ML will be set aside for this sub-catchment.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

L ower Cotter

Paddys

Tuggeranong

Apart from minor use for stock and domestic purposes a
forestry settlements, water resources in this catchment are
reserved for the urban water supply. Provison for an
alocation of 10,000 megditres will be madein case, under
emergency conditions, the Cotter Reservoir is required for
urban water supply. A sgnificant emergency (such as mgor
damage to the Bendora pipeline or adrought which emptied
the other urban water supply reservoirs would need to occur
before the Cotter Reservoir would be used. An dlocation
would not be created until such an emergency arose. Any
alocations created must redtrict use of the weter to the
Canberra and Queanbeyan/Y arrdumla water supply network.

Provison may be needed for some agricultura weater use
related to the growing of pasture or permanent crops such as
grapes or dlivesin this sub-catchment. It is expected that the
alocation of 200 megdlitres will meet this demand.

Potentia future water usesin this sub-catchment are the
irrigation of urban parks and playing fields. 50 megditres will
be set asde as an dlocation provison for this sub-catchment.

Upper Molonglo

Kowen

Fyshwick

Minimd increases in future water use in the ACT portion of
this sub-catchment are expected in the next 10 years. A
nomind provision for dlocations of 1 megditre will be made.

Provison may be needed for some agriculturd water use
related to the growing of pasture or permanent crops such as
grapes or olivesin this sub-catchment. 400 megditres will be
set asde as an dlocation provision for this sub-catchment.

Water available for use from this sub-catchment is dready fully
committed. Future expanson of water usein this areawill
need to be provided by provisons for alocationsin other
upstream sub-catchments.

Jerrabomberra Headwaters

Jerrabomberra

ACT does not control the waters of this sub-catchment.

Provision will be needed for some agricultura water use
related to the growing of permanent crops such as grapes or
olivesin this sub-catchment. 50 megalitres will be set asde as
an dlocation provison for this sub-catchment.

Lake Burley Griffin

Provison will be needed for some urban irrigation in this sub-
catchment. 50 megdlitres will be set aside as an dlocation
provison for this sub-catchment.
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21.

22.

23.

24,

25.

26.

27.

Coppins

Woolshed

Sullivans

Woden

Weston

Tinderry

Googong

Provison may be needed for some agriculturd water use
related to the growing of pasture or permanent crops such as
grapes or olivesin this sub-catchment. 200 megalitreswill be
set adde as an dlocation provison for this sub-catchment.

Water available for use from this sub-catchment islikely
dready fully committed. In the next three years, until the Plan
isreviewed, it is not intended to permit any new water uses
within this sub-catchment. Thisthree year period will be used
to collect information on existing water use SO a more accurate
assessment of actua use can be made. If the review shows
that water is dill available for use, provison for alocations can
be included in the reviewed Plan.

Provison may be needed for some urban irrigation in this sub-
catchment. 100 megdlitreswill be set asde as an dlocation
provison for this sub-catchment.

Potential future water uses in this sub-catchment are for urban
irrigation. 50 megalitres will be set asde as an dlocation
provison for this sub-catchment.

Potentid future water uses in this sub-catchment are for urban
irrigation. 50 megditres will be sat asde as an dlocation
provison for this sub-catchment.

While not in the ACT, water use from this sub-catchment is
under ACT control. Apart from some stock and domestic,
and irrigation use, water resources in this catchment are
reserved for the urban water supply. Provison for alocations
totaling 500 megditres will be made to cater for irrigation use.

Allocations of 2,700 megdlitres will be needed to cater for
increased urban water supply caused by population increases.
A provison will be made for this purpose and any dlocations
crested from this provison must restrict use of the water to the
Canberra and Queanbeyan/Y arralumla water supply network.

While not in the ACT, water use from this sub-caichment is
under ACT control. Apart from some stock and domestic,
and irrigation use, water resources in this catchment are
reserved for the urban water supply. Provision for dlocations
totaling 200 megditres will be made to cater for irrigation use.

Allocetions of 300 megditres will be needed to cater for
increased urban water supply caused by population increases.
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28.

29.

30.

31

32.

A provison will be made for this purpose and any dlocations
crested from this provison must restrict use of the water to the
Canberra and Queanbeyan/Y arralumla water supply network.

L ower Queanbeyan
Any water use in this sub-catchment will be licensed by NSW
S0 provision does not need to be made for ACT dlocations.

Burra
While not in the ACT, water use from this sub-catchment is
under ACT contral. Allocations of 500 megditres will be
needed to cater for increased urban water supply caused by
population increases. A provison will be made for this
purpose and any dlocations created from this provison must
restrict use of the water to the Canberra and
Queanbeyan/Y arrdumla water supply network.

Gungahlin
Potentid future water uses in this sub-catchment are for urban
irrigation. 100 megditres will be set aside as an dlocation
provison for this sub-catchment.

Lake Ginninderra
Potentia future water uses in this sub-catchment are for urban
irrigation. 50 megditres will be sat asde as an dlocation
provison for this sub-catchment.

Par kwood
Potential future water uses in this sub-catchment are for urban
irrigation. 50 megditreswill be set aside as an dlocation
provison for this sub-catchment.

Table 5 sets out the total water resource, environmental
alocation, water available for use (from Section 5.6), potential
alocations (from Section 6.1), existing ACT controlled use
and ACT controlled water available for use by sub catchment.
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Table5:

1999 to 2009 Provisions for New Allocations

ACT
Catchment Total ACT Water Controlled Existing
& NSW ACT & NSW | Availablefor Water ACT Allocation
Water Environment Use ACT & Available Controlled Provision
Resour ces Allocation NSW for Use* Water Us? | 1999 — 2009
(ML) (ML) (ML) (ML) (ML) (ML)

Murrumbidgee 1 | Michelago 67,962 62,515 5,447 225 0 20
and tributaries

2 | Tharwa 3,731 3370 361 361 125 100

3 | Kambah 3,058 2,762 296 296 180 100

4 | Uriarra 25484 23436 2,048 1,338 50 100

5 | Woodstock 7,294 6,707 586 142 0 100

6 | Guises 4,888 4,410 478 212 10 50
Gudgenby and 7 | Naas 42,272 39,102 3170 3170 10 50
tributaries

8 | Gudgenby 50,425 46,644 3,782 3,782 0 1

9 | Tennent 8,383 7,787 596 596 0 50
Cotter and 10 | Corin 63,722 17,018 46,704 46,704 29,700 1,800
tributaries

11 | Bendora 44,886 12,028 32,858 32,858 21,000 1,200

12 | Lower Cotter 46,434 12,443 33,991 32023 0 10,000°

13 | Paddys 41573 38,233 3341 3341 100 200
Tuggeranong Ck 14 | Tuggeranong 11,235 10,273 962 823 100 50
and tributaries
Molonglo and 15 | Upper 48,102 43514 4,588 135 0 1
tributaries Molonglo

16 | Kowen 7478 6746 732 732 0 400

17 | Fyshwick 1,887 1,705 182 113 113 0

18 | Jerrabomberra 6,787 6,122 664 0 0 0

Headwaters
19 | Jerrabomberra 4,710 4,249 461 398 250 50
20 | LakeBurley 9,482 8,457 811 683 150 0
Griffin

21 | Coppins 5,889 5301 588 588 10 200

22 | Woolshed 6,867 6,203 664 241 250 0

23 | Sullivans 5042 4,555 486 486 300 100

24 | Woden 7,202 6,586 617 617 150 50
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ACT
Catchment Total ACT Water Controlled Existing
& NSW ACT & NSW | Availablefor Water ACT Allocation
Water Environment Use ACT & Available Controlled Provision
Resour ces Allocation NSW for Use! Water Use? | 1999 — 2009
(ML) (ML) (ML) (ML) (ML) (ML)
25 | Weston 4221 3,859 361 361 20 50
Queanbeyan 26 | Tinderry 61,594 11,356 50,238 50,238 9,697 2,700
River and
27 | Googong 5,607 508 5,100 5,100 1,361 300
28 | Lower 6,876 6,203 673 2 0 0
Queanbeyan
29 | Burra 7,006 634 6,372 6,372 1,600 500
30 | Gungahlin 4,676 4,209 467 467 200 100
Ginninderra Ck 31 | Lake 4513 4,062 451 451 150 50
and tributaries Ginninderra
32 | Parkwood 12533 11,352 1,181 548 100 50
Total 193,403 65,626 8372
Notel: Based on proportion of sub-catchment area controlled by ACT against total area of sub-
catchment.
Note2: EXxisting use volumes are best estimates based on limited returns available to the
Environmental Management Authority for all sub-catchments except those for water
supply.
Note3: Emergency water supply provision. Not included in total
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7.

MONITORING

7.1 Water Quantity

A monitoring program designed to evauate the effectiveness of
the Water Resources Management Plan in achieving
ecologicdly and socidly sustainable water resourcesin the
ACT includes anumber of components. These components
are required to ensure that the following objectives of the
Water Management Plan and the Environment Flows
Guiddines are achieved:

protection of the environmental vaues of the
waterways as outlined in the Territory Plan;
maintenance of water qudity in accordance with the
ACT Water Qudity Guiddines;

provison of asuitable environment for spawning and
migration of native fish gpecies, and in particular,
threstened species,

protection of channd morphology and substrate; and
sustainability of resource for the people of the ACT.

Under the principle of user pays, the responsibility for
undertaking monitoring of the impact of water use will rest to a
large extent with water users. Asaresult amonitoring
program will be developed in conjunction with the setting of
conditionsin licences to take water which will be issued in
December 1999.

Surface Flows

Higtorica flow monitoring datais required to determine the
level of flow in each reach of the rivers and Sreamsin the ACT
to be protected under the Environmental Flow Guiddlines.

Data from gauging saionsis avallable for many sub-
catchment from about the 1950s. Where no gauging stations
exig, environmenta flows will be estimated from data collected
in comparable sub-catchments.

Current flow monitoring datais required to determine
alocation of water resources in compliance with the
Environmentad How Guiddines The ACT Government
commissions aflow monitoring program which will provide this
data. Lake and pond levels will dso be monitored for
compliance with the Guiddines.

The Environment Management Authority will assess the need
for additiona flow monitoring associated with a particular user.
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Groundwater

Currently thereis limited monitoring of groundwater usagein
the ACT. Future monitoring will be carried out largely by
water users under licence conditions. The ACT Government
will carry out any necessary additional monitoring. This
information will be used to determine sustainable yields and
take into account the role of aquifersin sustaining base flowsin
the rivers and streams.

7.2 Water Use Metering

7.3 Register

7.4 Water Quality

Individual water users of both surface and ground water are
required to ingtall meters which record their water use.
Exceptions will be made in circumstances where it is not
practica to do so because the expenseis not justified and an
accurate dternative is available. Alternative methods of
determination of use will be permitted at the discretion of the
Environment Management Authority. This data, dong with
rainfall and flow datawill enable aweater baance to be
caculated for each sub-catchment and alow the Authority to
manage the resource more effectively.

Section 64 of the Act requiresthat aregister of licences, water
dlocations, and permits granted, or transfers made will be
established and maintained. The Authority will maintain this
register in dectronic form on a computer in the Authority’s
office a Macarthur House, 12 Waittle Street, Lyneham where
it can be examined by the public.

A comprehendve program of weater quality monitoring has
been carried out in the ACT since the early 1970s. This
program will be supplemented to assess the impact of
environmenta alocations and release from impoundments
againg the ACT Water Quality Standards contained in the
Environment Protection Regulations 1997.

Currently there is limited monitoring of groundwater quality in
the ACT. Monitoring is carried out a landfills as a condition
of authorisation and ad hoc monitoring aso occurs where
contamination is suspected, for example for underground
hydrocarbon storage.
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The monitoring requirement associated with alicence to take
water will provide on-going information on both water quality
and quantity and theimpacts of landuse and extraction can be
assessed.

7.5 Biological Monitoring

Exidting biological dataincludes that collected for the
AUSRIVAS program, which uses macroinvertebrate data
from unimpacted reference Stes to assess the biologica hedth
of comparativetest Stes. This method of assessment may be
used to compare test Stes before and after the implementation
of the guidelines. Sites outsde the ACT which are not subject
to the Guidedlines may aso be used for comparative
assessment. The AUSRIVAS model's have been found to be
sengtiveto low flows.

The ongoing monitoring of fish populaions, health and
gpawning success will be important to determine if the
environmenta flows dlocation for spawning and migration has
been successful.

Monitoring of riparian, lake and pond vegetation is aso
relevant in ng the effectiveness of environmenta
alocations under the Environmental Hows Guiddines.

8. REVIEW OF THE PLAN

The Water Resource Management Plan has been established
using the most up to date scientific information and the best
available data on the ACT’ swater resources and their use.
Allocations within the plan are the best estimate based on
information avalable. However only limited informetion is
available on water use as most use is unmetered and even
water users can only estimate volumes used.

It is expected that, as future metering of water use provides
better data, adjustments to dlocations will be required in the
short to medium term. Consequently this Plan, including all
proposed dlocations, will be reviewed within three years of the
date of its gpprovd by the Minister. Thereview will ensure
that the Plan continues to be an accurate description of water
resources of the ACT and their dlocation to the environment
and consumptive uses.

The review will take into account the reaults of dl scientific
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research on environmenta flows and stream management
avalable a thetime. The review will congder al data
available on surface and groundwater in the ACT to ensure the
Plan adequately describes the total water resource, its current
usage, proposed dlocations and actions for its management.
The Act requires that any revised Plan will undergo the same
public congderation and be subject to the same ministeria
aoprova asthisorigina plan.
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ANNEX A

Groundwater Recharge Results Obtained by the two M ethods of
Calculation

Water Balance Equation | Rainfall Recharge Equation

Cachment mm/y mm/y

1 | Michdago 37.67 34.16
2 | Thawa 30.69 28.49
3 | Kambah 28.56 27.93
4 | Uriara 21.91 21.77
5 | Woodstock 26.64 20.25
6 | Guiss 34.79 31.05
7 | Naas 32.87 30.73
8 | Gudgenby 34.86 32.93
9 | Tennent 33.20 36.35
10 | Corin 48.19 48.37
11 | Bendora 54.63 56.63
12 | Lower Cotter 32.88 39.06
13 | Paddys 41.04 39.34
14 | Tuggeranong 10.71 15.50
15 | Upper Molonglo 24.17 26.47
16 | Kowen 23.64 29.40
17 | Fyshwick 23.75 28.21
19 | Jerrabomberra 28.57 29.26
20 | LakeBurley Griffin 18.64 16.30
21 | Coppins 17.09 13.40
22 | Woolshed 28.70 28.71
23 | Qullivans 13.88 13.81
24 | Woden 16.32 18.10
25 | Weston 15.30 21.60
28 | Lower Queanbeyan 22.83 25.00
30 | Gungahlin 15.27 12.25
31 | Lake Ginninderra 11.83 13.65
32 | Parkwood 16.07 14.05
Mean 26.60 26.89
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