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1. Introduction and process overview

1.1 Purpose and scope of these guidelines

These guidelines outline the certification process required for assessable overland flow
development and the preparation of certified reports. They will assist people who are
proposing to construct or modify works and applying for awater entittement. They will also
help Registered Professional Engineers of Queensland (RPEQ), who are responsible for the
report, to determine requirements for certification. The Integrated Planning Act 1997 * Code
for assessable development for operational works for taking overland flow water’ outlines
what nature of works are assessable (and what are not) and the assessment criteria for an
application. The Code states that a certification report is required where overland works are
deemed assessable. For example, areport is needed where an applicant wants to reconfigure
existing overland flow storages.

Development of overland flow is regulated under the water resource plans (WRP) in various
parts of Queensland under the Water Act 2000 and the Integrated Planning Act 1997. This
legislation allows the Department of Natural Resources and Water (NRW) to protect the plan
area’ s water resources including user’ s rights according to existing entitlements and the needs
of natural ecosystems. The environmenta flows identified under the WRPs depend on
sufficient water including catchment runoff.

A certified report can provide a number of specifications for overland flow infrastructure
including designs for storages, details on works and calculation of their capacity to take
overland flow as agreed with aRPEQ. A pre-certification meeting may also be conducted
with an RPEQ and a departmental officer to determine the requirements for certification. The
department then assesses the application and decides if the applicant can proceed with a water
entitlement that specifies a maximum limit in the take of overland flow water. Approval of
the proposal involves granting an authorisation including a development permit or licence or
both. Granting overland flow as a tradable water allocation is not provided for under the
plans.

This document is a guide to the certification process and departmental requirements for
assessment of the proposed works and provides:

e anoverview of why and when certification is required

e an explanation of the processes associated with certification and how certification will be
used by NRW to make decisions about existing and proposed works that take overland
flow water (OLF)

e guidance about the type of information that will be required by the department when a
person is undertaking certification
e methods for calculating works that require certification

These guidelines may be reviewed and updated periodically by the department. They may be
changed over time and are not designed to apply to every type of proposal.

1.2 What is certification and when is it required?

1.2.1 What is certification?

Certification is carried out by, or under the supervision of, a Registered Professional Engineer
of Queensland (RPEQ) on behalf of the person who currently or intends to take OLF. This
person will pay for the certification and any associated fees for departmental applications.
The scope of a certification can be determined in accordance with these guidelines and any
additional instructions from a departmental officer.
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A certified report is to be prepared in accordance with the standards and requirements set out
in aletter from a departmental officer. The report will provide the chief executive of NRW
with an as accurate as possible representation of the infrastructure, how it operates and its
ability to take overland flow.

Certification results in two documents:
1. aregistered certificate

2. associated supporting details contained in areport that have been ‘ certified’ (verified
and signed) by a RPEQ.

The certification documents and the relevant applications for take of overland flow (i.e. water
licence and/or development permit) are used by the department to make decisions about these
developments.

1.2.2 When is certification required?

Thetaking of OLF, depending on the purpose, may be limited or prohibited by a water
resource plan (WRP) made under the Water Act 2000 (the Water Act). Details of WRPs that
regulate the take of OLF arelisted in Attachment 1. Attachment 2 provides examples of
different types of overland flow developments including a photo and figure displaying the
dimensions of each.

Where aWRP regulates the take of OLF, certification may be required by:

o aspecific provision of the WRP that allows for certain works to be assessable

e acode, listed under the WRP, used to assess development applications made under the
Integrated Planning Act 1997 (IPA)

e aninformation request associated with an application under the Water Act or the | PA.
Certification may be used by the department as part of making a decision about:

o whether to issue an entitlement for the take of OLF for existing devel opments. For
example in the Lower Balonne under the Water Resource (Condamine and Balonne) Plan
2004

e awater allocation or a development application associated with the trade of water from
one |ocation to another

o thereconfiguration of existing works
o adevelopment application under the IPA for new works that take OLF.

The department’ s legislative requirements determine when certification is required. These
guidelines establish what the certification documents must include and on how various
calculations should be made. An overview of the certification process is detailed below.

1.3 Certification process

There are three stages of certification (see Figure 1):
Stage 1 — Pre-certification planning

Stage 2 — Undertaking certification

Stage 3 — Lodgement, assessment and decision making by the department.
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Figure 1. Overland flow certification process

STAGE 1 —Pre-certification planning

v

RPEQ and the applicant, who currently or intends to take OLF, establish
requirements and information for the certification. RPEQ submits | etter
to the department detailing the proposal.

If necessary, pre-certification meeting held with NRW and agreement made on

certification requirements. The level of assessment according to the guidelines

isto be determined. A departmental officer sends confirmation letter detailing
certification requirements to RPEQ

v

STAGE 2 - Undertaking certification

v

Certification conducted by Registered Professional
Engineer of Queensland (RPEQ)

|

STAGE 3 - Lodgement, assessment and decision-making by NRW

'

RPEQ and the person who currently or intends to take OLF agree
to final proposal and submit certification, supporting information
and associated applications

NRW may request further information if needed

'

Decision made by NRW and entitlement granted if proposal meets
the WRP objectives and other legidlative requirements
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1.3.1 Pre-certification planning — stage 1

Investigate scope of certification

Pre-certification planning includes devel oping a shared understanding between the person
who currently or intends to take OLF, the RPEQ and NRW about what is being proposed and
the content and requirements for undertaking certification. Thiswill ensure that all parties are
clear about what is being required. Thiswill also assist the department in assessing any
applications that are associated with the proposal (and that will be supported by the certified

report).
This stage initially involves the person who currently or intends to take OLF and their RPEQ

determining why certification is required, developing an initial view on what will need to be
calculated and measured and how thiswill be done.

The RPEQ on behalf of their client may initialy provide aletter to the department with
background information about the existing and proposed works or changes.

The following information should be supplied by the RPEQ as a minimum:

1. A request for the department to contact the RPEQ to arrange an onsite meeting (if needed)
to discuss the proposal and what is required of the engineer by the department.

2. Plans at suitable scales showing:

o OLF paths and the property’s point/s of capture and control point (refer to section 2.6
and 2.7)

o A water flow chart diagrammatically showing infrastructure and water movement
across the property

o Theworks on the property associated with the take of OLF
o Aeria photograph/s of the property.
3. A description of the proposed application including:
o name and contact details of applicant
o name and contact details of RPEQ
o lot and plan numbers
(@)

whether rate of take or average annual diversion needs to be calculated and the
proposed modelling methodol ogies/software

o recommendations and justification for appropriate storage classes (refer to section 2.3
Methodology for determining volume)

o assessment of whether existing/proposed storages are considered referable dams
under the Water Act 2000.

This background will assist the department’ s representative to understand the proposal and
make decisions about the type of information that will be required and how it should be
obtained.

Certification does not have to include the entire property. The report can refer to the relevant
section of the property when only asmall portion of the devel opment requires certification. It
isimportant to show the hydrological connection between that particular development and
any other developments on the property, either via a schematic diagram or a property plan.
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Pre-certification meeting

The pre-certification meeting will ensure all parties have a common understanding of the
proposal, any associated applications that may be required and the requirements of the
certified report.

The pre-certification meeting must involve the RPEQ and a departmental representative and
may include the person who currently or intends to take OLF or their representative.

It provides the opportunity to clarify:

e thebasisfor requiring certification

e information that must be determined/cal culated as part of certification

e how thisinformation is to be determined/cal cul ated

e information the department will provide to assist the certification

e which applications are associated with the certification (e.g. amendment of water
allocation or water licence, application for water licence and/or a devel opment approval) .

Following the meeting, NRW will write to the RPEQ to confirm the department’s
requirements for certification.

1.3.2 Undertaking certification — stage 2

The RPEQ will undertake certification consistent with the department’ s guidelines.
Variations to the requirements for certification or significant changes to any proposed
development will require the RPEQ to notify the department and provide reasons for the
changes using supporting information.

The certification process may require the engineer to exercise professional judgement where
the guidelines are not specific. The RPEQ will be required to use expertise in determining the
most suitable proposal. For example, this may be necessary when determining the point of
capture for works and its proposed maximum rate of take or determining a suitable freeboard
height for astorage. In all cases, there must be adequate detail provided in the certification
report to justify the decisions made by the RPEQ.

RPEQs are registered under the Queensland Government’ s Board of Professional Engineers
which has a Code of Practice that sets out the minimum level for professional conduct within
aframework of integrity, care for the public and competency.

The data and information used in the certification report will need to be consistent and up-to-
date to minimise inaccuracies and provide as redlistic as possible calculations. In some cases,
the department may be able to provide the information such as rainfall data from its gauging
stations or results from Integrated Quality and Quantity Model (IQQM) modelling. At other
times, the application of available data and information will be at the discretion of the RPEQ.

1.3.3 Lodgment, assessment and decision making — stage 3

Once the certification has been completed, the documents must be signed by the RPEQ
(certified) and the person who currently or intends to take OLF. Two hard copies of the
certification report and a PDF version on CD must then be either delivered or posted to the
department.

Applications accompanying certification documents must be made on the appropriate forms
and include any required fee.

Certification documents may need to accompany an application for:
e adevelopment approval (IPA application)

e an amendment of a development approval (IPA application)
e anew water licence (Water Act 2000 application)
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e anamendment to awater allocation (Water Act 2000 application)
e an amendment to awater licence (Water Act 2000 application).
Confirmation of the requirements for these applications may be specified in aletter to the

RPEQ. Any applications are required to be submitted as part of the assessment process when
lodging the certification report.

The forms and specific process requirements associated with making, assessing and deciding
these applications vary. However, the general features of these processes are the same. These
include:

e water entitlement (devel opment permit and/or water licence) applications made to the
NRW chief executive

e whererequired, providing further information about the application

e any departmental public notification that may be required about the application

e adecision by the NRW chief executive.

Public notification alows others to challenge the chief executive' s decision. Applicants may
also challenge the chief executive' s decision.

If the authorisation is granted, the type and its specifications will vary depending on the level
of certification, and departmental requirements and standards for the take of overland flow.
The authorisation may be in the form of a development permit which specifies the related
infrastructure and may link to schematics, a storage curve or awater licence. Thisin turn may
link to aspects of the certification report including property layout, schematics and storage
curves for larger and/or more complex proposals that require a maximum limit on the take of
overland flow. Theselimitswill need to be on the amount of water that can betakenin a
period (i.e. ML/yr) and on the volume that can be stored at any time (i.e. storage capacity —
full supply level). The department must also decide on suitable instruments for metering and
measuring the take of overland flow. The RPEQ may provide suggestions on this.

1.4 Important background information

RPEQs and applicants should be familiar with these guidelines and the following documents:

e any relevant existing approvals or authorisations that relate to existing works that will or
may take OLF and will or may be subject to the certification

e applicable water resource plans, resource operation plans and moratoriums made under
the Water Act 2000 that apply to a particular plan area

e theWater Act 2000 which is available through the Queensland Government’ s Office of
Parliamentary Counsel website

e the Code for Assessable Development for Operational Works for Taking Overland Flow
Water

e applicable wild rivers code and wild rivers declarations under the Wild Rivers Act 2005
e farm waters supply manual

e metering process manual (NRM, 2005)

e metering water extractions policy (NRM, 2005)

e Queendand safety management guidelines for referable dams (NRM, 2001) and Fact
Sheet — Development permits for referable dams and works that will increase storage
capacity (NRM, Dec 2001)

e guidelinesfor failure impact assessment of water dams (NR& M, 2002)
e Queendand dam safety management guidelines (NR&M, 2002)
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Minimum survey dataincludes:

e multiple survey points along the inside crest, outside crest and inside batter toe at a

maximum spacing of 10 metres

o multiple survey points of the internal natural surface at all changesin grade

e internal borrow pitsat all changesin grade and alignment.

Table 1: Categorising storages to determine methodology

Storage Class Method Examples

Class A Storage smple e Issuing of OLF entitlement for expanded
estimation rectangular 75ML feedlot holding pond

Less than 200ML without design plans

Rectangular or circular and uniform e WRP requirement for volume estimate of

dimensions undesigned 10ML square shaped

Design plans not available excavated dam

Volume not critical to certification

Minimum surveying method (tape

measure and dumpy level)

Class B storage design plans | ¢ Issuing new OLF entitlement where

Dams less than 500M L complianceis enforced through a

_ _ measuring device rather than physical

Design plans are available works, and design plans exist

Volume not critical to certification

No minimum accuracy

Class C storage simple e Reconfiguration of an existing square
survey 100ML ring tank from 4m to 8m

Dams less than 500ML _ _

e WRP requirement for volume estimate of

Uniform shape and dimensions square 200 ML tailwater dam

Volume critical to certification

Minimum surveying method (total station

or RTK GPS unit)

Class D storage detailed e Reconfiguration of a non-uniform 100ML
survey ring tank from4 mto 8 m

All sized dams
Volume critical to certification

Minimum surveying method (total station
or RTK GPS unit or hydrographical
surveying). Hydrographical surveying
must be carried out by a suitable qualified
surveyor.

WRP requirement for volume estimate of
existing 20 ML gully dam

Calculation of take in water in a 5000ML
ring tank in relation to a proposal for
trading away awater allocation. This
applies where a special condition istied to
the water allocation that states, water
cannot be traded unless awater licence for
taking overland flow water is granted to
the owner of the OLF works

10
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2.4 Determining dam crest level (RL) — all storages

RPEQ judgement is required when determining the crest (RL) and the certification report
must provide justification for the selection. The recommendations provided in Table 2 must
be considered when exercising professional judgement.

Table 2 Crest (RL) determination

Situation Recommendations

Design plans Design plans must be used in conjunction with a post construction
survey

As-built survey As-built surveys (surveys undertaken immediately following
construction) can be solely used to determine crest (RL)

Dam history The age of the dam, maintenance routine and history of filling must
be taken into consideration when ng crest variability

Uniformity of Low spots that have resulted from poor construction practices

construction

cannot be repaired. In thisinstance the lowest as-constructed bank
height must be taken as the crest (RL)

Continuous sections
with similar heights

Where post construction variability has occurred and no design data
is available, continuous sections of the embankment with similar
height can be assumed to be the crest (RL)

Open dam bywash Top water level (TWL) of existing open damsis set by the height of

level the storages bywash. Crest RL in these situations is determined to
be the bywash level plus the required freeboard height

Sacrificial crests Crest (RL) must be the height of any sacrificial crest

Crest (RL) must be determined at:

e the midpoint of the existing crest or
o three metres from the outer crest if the width of existing crest is unknown (see Figure 2).

The best method for assessing the variation along a dam embankment is through the
extraction of along section. From an extracted long section, it is possible to determine
maximum, minimum and mean crest (RL)’s. To accurately determine each crest (RL), itis
critical that an RPEQ take into account embankment height variability associated with poor
construction management, settling of embankment, non-uniform maintenance or wave action.

Figure 2, below, illustrates how the variability across an earthen dam crest width can increase
over time through the processes or erosion, maintenance and waves. To minimise

inconsi stencies between certifications due to this type of crest variation, crest (RL) isto be
determined at the midpoint of the existing crest.

11
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Figure 2. Alternative embankment cross-sections (at crest)
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The following examples show how crest (RL) was determined from the long sections of two
storages and applying the information from Table 2.

Example 1

A storage was constructed 15 years ago and has been consistently filled once every second
year. A search of existing information revealed that a construction specification report was
produced and a referable dam application was made. Both documents provided adesign
embankment crest at RL 11. The specification also provided the location and heights of
several arbitrary benchmarks across the property. These benchmarks were located during an
intensive survey of the dam and their Australian Height Datum (AHD) and Geocentric Datum
of Australia 1994 (GDA94) details were recorded by connecting the survey to a nearby
Permanent Survey Mark (PSM).

A comparison between the new survey and the existing specification report showed a
consistent difference in bench mark elevation of +328.7 m. Applying this height difference to
the dam specification design crest of RL 11 produced an AHD design crest of 339.7m. This
design crest (RL) is shown on Figure 3 below.

From the information provided on the long section, a RPEQ may make the professional
judgement that:

e athough the average surveyed crest (RL) is dightly below the design level the consistent
high points along the long section indicate that the embankment was built to the original
design level of RL 339.7

e thelow spots shown (particularly at CH 900 and 1100) are probably due to embankment
settling, poor maintenance and erosion caused by frequent filling

e thedesign crest (RL) for the certification is RL 339.7
e theapplicant may maintain and refill the low spotsto an RL 339.7.

12
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Figure 3: Embankment long section — storage 1
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Example 2

A storage was constructed five years ago and has never been filled. A search of existing
information reveaed that no design was undertaken prior to construction. No information is
available from the department. There is therefore no documented design crest (RL) for the

storage.

The surveyed embankment long section shown as Figure 4 reveals alarge variation in crest
(RL). Anassessment of the long section shows that points along the embankment have a
maximum of 1.18m and 1.72m above and below the mean respectively.

From the information provided on the long section, a RPEQ may make the professional
judgement that:

e considering the storage has never been filled and the variability in the bank is so large, the
low spots are aresult of the initial construction rather than poor maintenance

e becausethe large variability is dueto construction, it is inappropriate to allocate an
embankment crest (RL) based on the maximum, consistent maximum or the average
height

¢ the consistency of the low spots between CH 1150 to 1600 suggests that the embankment
at thislocation was constructed at RL 419.5 and thereis no justification for filling the
embankment to a higher level. Thiswould be in breach of a WRP moratorium as it
represents new work needed as a result of no maintenance

e thelow spot at chainage 1450 should be considered a maintenance issue because it is a
singular point along a continuous stretch

e themost appropriate design crest (RL) is RL 419.5 covering the consistent low spots
shown between CH 1150 to 1600.

13
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Figure 4: Embankment long section — storage 2
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2.5 Determining freeboard — all storages

Freeboard is defined as the distance between the lowest part of the crest after reasonable
maintenance (see section 2.4, crest level) and maximum water level (also known as top water
level). Astop water level is used to determine adam’ s volume, freeboard is critical in
determining the capacity of works for certification.

The purpose of freeboard is to maintain the integrity of adam by preventing water from
overtopping acrest. Freeboard height is therefore the measurement of risk against
embankment failure through flood flows, wind action and waves. Design, location and
management of a dam are important considerations in determining freeboard.

For the purposes of certification, OLF dams have been categorised in Table 3. RPEQs should
select one of these two dam categories provided in Table 3 below, noting that, in order to
qualify asa Type 2 storage, all criterialisted must be met.

14
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Table 3 — Details of Dam Types

Freeboard Type 1* Dams

Freeboard Type 2# Dams

Internal batter Steeper than 5: 1 Flatter than or equal to 5: 1
Crest width Lessthan5m Greater than or equal to5m
Thi rd party Large potential impact on third Lovx_/ potential impact on third
impact parties parties

Dam reliability | High reliability storage where Low reliability storage where

inflows occur frequently

inflows occur infrequently

Dam operation

Water held at top water level for
long periods

Water held at top water level for
short periods

*Type 1 - Certifications based on Type 1 dams require no justification.

#Type 2 - Certifications based on Type 2 dams must provide justification for the low risks
associated with:

o frequency of inflowsinto the dam (dam reliability) and also
e theduration of water held at top water level (dam operation).

Based on the dam categories provided in Table 3, required minimum freeboards for open and
closed water storages are listed in tables 4 and 5. Open storages include gully dams and
hillside storages when catchment runoff inflows can occur. Closed storagesinclude ring

tanks.

Table 4 — Minimum recommended freeboard values — closed dams

Freeboard
Fetch Typel Type2
<400 m 09-10m 0.6 m
401-999 m 10-11m 0.6m
1000-2000 m 11-12m 0.8m
> 2000 m 12m 0.8m
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Table 5 — Minimum recommended freeboard values — open dams

Freeboard (includes 0.5m for bywash flow)

Fetch Typel Type 2
<400 m 14-15m 11m
401-999 m 15-16m 11m
1000-2000 m 16-17m 13m
> 2000 m 17-18m 13m

Note: For existing open or unlimited dams, volume is determined by Top Water Level (TWL)
which is set as the bywash height. Hence, increasing crest height to achieve the freeboards
above may bejustifiable.

Exceptions

If site-specific evidence can be presented justifying alesser freeboard height than standard
practice, the chief executive of the department may accept this height for calculating storage

capacity.

2.6 Identifying point of capture

Point of captureisthe physical location at which water is being transferred from the natural to
acontrolled environment. The point of capture will, in most cases, be an important reference
point for calculating the rate of take and for identifying on the schematics.

The point of capture must be included in the certification report and stated in terms of eastings
and northings at the first point where the water is captured or channelled. For example, this
may be the point where the breakout water first enters the overland flow collection drain. In
many proposals there may be multiple points of capture that need to be identified. Table 6
below provides some examples for identifying and defining the point of capture.

Table 6: Defining point of capture

Diversion Method Example/explanation Defined using
Point Pump, pipeinvert One easting and northing
and RL in metres
Structure Diversion bank, channel, aline | Multiple eastings and
rather than a point northings to define location

and length and RL in metres

Dam with unlimited rate of | Gully dam, hillside storage, The centroid of the top water

take intersection between top water | level surface area denoted as
level and the natural easting and northing
environment

The following information should be provided for each point of capture identified:
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e |ocation of the point of capture (easting and northing on GDA94)
e height of the point of capture (AHD)

e |ocation shown diagrammatically on the water flow diagram

e approximate location shown on a property plan

o digital photographs of the proposed point of capture. Photographs must be clearly
identified with detailed descriptions such as the purpose, direction and the relevant
features. The following photographs are required at a minimum:

o photograph showing the point of captures inlet/outlet
o photograph upstream of the point of capture
o photograph downstream of the point of capture.

2.7 Location of control point

Where the works have a limited maximum rate of take the certification must indicate a control
point. Thisisthe point or location where the rate of take is controlled (e.g. pumps, gates €efc.)
or limited (e.g. point on adiversion bank where flow is constrained).

A control point is a potential location for measuring the rate of take and for identification on
the schematics. The point of capture and control point may not be the same point e.g.
diversion channel and surge dam.

The following information should be provided for each control point identified:
e |ocation of the control point (easting and northing on GDA94)
e height of the control point (AHD)
e |ocation shown diagrammatically on the water flow diagram
e approximate location shown on a property plan

e (digital photographs of the control point. Photographs must be clearly identified with
detailed descriptions such asthe purpose, direction and relevant features. The
following photographs are required at a minimum:

o photograph showing the control point inlet/outlet
o photograph upstream of the control point
o photograph downstream of the control point.

2.8 Storage data required for certification report

The following section details the storage data required in a certification report for each of the
categories of storage type. Thisinformation is the minimum required and additional
information may be needed depending on the detail of a specific storage.

2.8.1 Class A storages
The minimum data to be supplied for the simple estimation method is:

1. A completed storage datatable (Table 7 below provides an example). If unavailable, the
TWL RL, Crest (RL) and Inlet Pipe RL may be excluded.
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2.

An A3 schematic site or property plan:
e showing the location of the storage on the farm

o illustrating the flow path of OLF in the vicinity of the storage (including tailwater
return from fields)

clearly identifying any proposed changes to OLF paths where necessary

locating and detailing any benchmarks

marking where the point of capture and control point will be (i.e. pump, channel)
marking the general inflow and outflow points for overland flow

e marking where the low points are (RL in metres) for larger proposals.

An A3 schematic plan of the storage showing:

e dimensionsat crest

e dimensionsat TWL

e dimensions at inside base toe

e Averagecrest (RL)

significant features such as bywash location, inlet and outlet pipes, point of entry of
uncontrolled OLF.

A statement of the calculation method used in determining the capacity of works (e.g.
trapezoidal ring tank program in Excel).

A statement of the sources of water held in the storage (e.g. OLF, river alocation, bore
water, etc).

A statement on the management of inflows and outflows from the storage.

Any water entitlements or levee banks permits currently or previously issued for the
storage.

2.8.2 Class B storages

The minimum data to be supplied for the design plans method is:

1

A completed storage data table (Table 7 below provides an example). If unavailable, the
TWL RL, Crest (RL), Inlet Pipe RL and Outlet Pipe RL may be excluded.

A site or property plan (whether existing or new) that:
e showsthelocation of the storage on the farm

o illustratesthe flow path of OLF in the vicinity of the storage (including tailwater
return from fields)

o clearly identifies any proposed changes to OLF paths where necessary

o |ocates and details any benchmarks

e markswhere the point of capture and control point will be (i.e. pump, channel)
o marksthe genera inflow and outflow points are for overland flow

e includes a statement about how the volume was cal culated and whether the volumeis
based solely on the original design plans or the original design plans plus known
modifications

o markswhere the low points are (RL in metres) for larger proposals.
e includesall existing design plans used in completing the storage data form.

A statement of the sources of water held in the storage (e.g. OLF, river alocation, bore
water, etc).

A statement on the management of inflows and outflows from the storage.

Any water entitlements or levee bank permits currently or previously issued for the
storage.
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6. Statements about any variations/amendments made during construction that are not
represented on the design plans.

Table 7 — Non-critical storage data form example (Class A & B)

ltem

Data (Units)

Explanation

Storage name/identifier

Water Storage 1

Multiple storages can be included and
easily identified in one certification
report (e.g. Sorage 1, Sorage 2 etc.)

Description of land (L ot
on Plan desciption)

Lot 1 on RP23456

Location of works according to property
description

Capacity at TWL

20 ML

Provides the department with a clear
guantitative volumetric estimate of the
storage

TWL RL

210 m AHD

Used in the calculation of water volume

Crest RL

2106 mAHD

Used in conjunction with freeboard to
set TWL and hence volume

Freeboard

0.6m

Difference between Crest RL and TWL
RL

M aximum embankment
height above NS

50m

Surfacearea at TWL

0.38 ha

May be used in conjunction with

maxi mum fetch, freeboard, embankment
height and internal batter to quickly
check the length to width ratio and
internal capacity: for example

TWL width = 0.38 ha x 10,000 m2/ha /
86 m= 44 m}

inside toe length= 86 m— ((5.0 m—0.5
m)x3.0x2)=59m

inside toe width = 44 m— ((5.0 m—0.5
m) x3.0x2)=17m

insidetoe area= 59 mx 17 m= 1003
m2

internal capacity = ((3800 m2 + 1003
m2) / 2 x (5.0 m—0.5m) = 10.8 ML}

M aximum fetch

86 m

Internal batter

1in3

Crest width

50m
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Item Data (Units) Explanation

Inlet pipeinvert RL 203.9m AHD May be required when calculating inlet
head

Outlet pipeinvert RL 205.7 AHD May be required for calculating dead

storage volume (water not able to be
removed from the storage or utilised for
irrigation)

M ethod of estimation

Simple Estimation:
Dimensions — tape
Depth — dumpy level
Spreadsheet details -

Shows how the volume was estimated
and therefore indicates whether the
associated accuracy is sufficient

Appendix A
Date construction July 1995 Sates that the existing storage was
started constructed outside of the moratorium (if
applicable)
Date construction August 1995 Sates that the storage was constructed

finished

outside of the moratorium (if applicable)

Sour ce of water stored
(licence number if
applicable)

No licences are linked.

This storage contains
floodwater/breakout
water/OLF from the
“Smith River catchment
or Smith Water
Management Area’

(This storage contains no
waterharvesting water)

Lists any water entitlements and other
related authorisations that are linked to
the proposed works

Explains the general source of water
(show path on map)
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2.8.3 Class C storages

For the simple survey method, the minimum data to be supplied is:

1
2.

0.

10.

A completed storage data table (Table 8 below provides an example).
An A3 site or property plan:
e showing the location of the storage on the farm

illustrating the flow path of OLF in the vicinity of the storage (including tailwater
return from fields)

where necessary clearly identifying any proposed changes to OLF paths

locating and detailing any bench marks

marking where the point of capture and control point will be (i.e. pump, channel)
marking the general inflow and outflow points are for overland flow

o for larger proposals, you need marking where the low points are (RL in metres).
An A3 survey plan of the storage showing:

0.5 m contours and all data points used in generating the contours

crest length and width

inside toe length and width

significant features such as bywash location and level, inlet and outlet pipes, point of
entry of uncontrolled OLF

any other features that affect the determination of storage volume including linkages
with others storages.

L ong-section of the crest and justification of selection of crest (RL) including year of
construction, details on maintenance and history of filling to capacity.

A storage capacity curve (storage volume (ML) vs water depth (AHD).

A Storage capacity table (storage volume (ML) vs water depth (AHD).

A statement of the calculation method used in determining the capacity of works (e.g.
CivilCAD).

A statement of the sources of water held in the storage including relevant entitlement
authorisation numbers (e.g. OLF, waterharvesting, bore water etc).

A statement on the management of inflows and outflows from the storage.

Any water entitlements or levee bank permits currently or previously issued for the
storage.

2.8.4 Class D storages

For the detailed survey method the minimum datato be suppliedis.

1
2.

A storage data table (Table 8 below provides an example).
An A3 site or property plan:
e showing the location of the storage on the farm

o illustrating the flow path of OLF in the vicinity of the storage (including tailwater
return from fields)

e clearly identifying any proposed changes to OLF paths

e |ocating and detailing any bench marks

e marking where the point of capture and control point will be (i.e. pump, channel)
e marking the general inflow and outflow points for overland flow

o for larger proposals, mark where the low points are (RL in metres).
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3. An A3 survey plan of the storage showing:
e 0.5mcontours and all data points used in generating the contours
e crest length and width
e insidetoe length and width

e gignificant features such as bywash location and level, inlet and outlet pipes, point of
entry of uncontrolled OLF

e any other features that affect the determination of storage volume.

N o g A

CivilCAD).

L ong-section of the crest and justification of selection of crest (RL).

A storage capacity curve (storage volume (ML) vs water depth (AHD).

A storage capacity table (storage volume (ML) vs water depth (AHD).

A statement of the calculation method used in determining the capacity of works (e.g.

8. A statement of the sources of water held in the storage (e.g. OLF, river allocation, bore

water, etc).

9. A statement on the management of inflows and outflows from the storage.
10. Any water entitlements or levee bank permits currently or previously issued for the

storage.

Table 8 — Critical storage data form example with explanation

(Class C & D)
Item Data (Units) Explanation
Storage Water storage 1 Multiple storages can be included and

name/identifier

easily identified in one certification report
(e.g. Storage 1, Storage 2 etc)

Description of land

Lot 1 on RP777777

Location of works according to property

(Lot on Plan) description

Capacity at TWL 1410 ML Provides the department with a clear
quantitative volumetric estimate of the
storage

TWL RL 350.7 m AHD Used in the cal culation of water volume

Crest RL 351.7mAHD Used in conjunction with freeboard to set
TWL and hence volume

Freeboard 10m Difference between Crest RL and TWL RL

Maximum 8.0m

embankment height

above NS

Surfaceareaat TWL | 20.84 ha May be used in conjunction with maximum

fetch, freeboard, embankment height and
internal batter to quickly check the length
to width ratio and internal capacity
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Item Data (Units) Explanation

Maximum fetch 720 m

Internal batter lin5

Crest width 50m

Outlet pipeinvert RL | 329.2 m AHD May also be required for calculating dead
storage volume (water not able to be
removed from the storage or utilised for
irrigation)

Inlet pipeinvert RL 329.5m AHD Determining lowest level from which water

can be extracted from the storage

Method of calculation

Detailed survey for
example:

using Z-Max RTK

Shows how the volume was cal culated and
thus indicates whether the associated
accuracy is sufficient

GPS system
Date construction July 1995 Sates that the storage was constructed
started outside of any moratorium (if applicable)
Date construction August 1995 Sates that the storage was constructed

finished

outside of any moratorium (if applicable)

Sour ce of water
stored (licence
number if applicable)

A 5 mreferable dam
licence and a shire
leveelicence

(Possibly repesled)

This storage contains
waterharvesting water
and OLF runoff from
local catchment

Lists any water entitlements and other
related authorisations that are linked to the
proposed works

Explains the general source of water (show
path on map)
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3. Determining the rate of take

3.1 What is rate of take?

Rate of take is a measure that may be used to determine the ability for works to take OLF.
Calculation of rate of take may be arequirement of certification and the applicable water
resource plan or resource operations plan. The rate of take measureis likely to be of most
relevance where awater entitlement or development permit is associated with the
certification/proposed change.

Generally rate of takeis expressed in terms of a volume of water taken over a period of time —
usually ameasure of ML/day. Certificationswill need to calculate the maximum rate of take
associated with OLF works.

How rate of take is calculated, and the detail required from the associated certification report,
will vary depending on the works.

For the purposes of calculating rate of take, this section categorises works on the basis of
whether they have a limited or unlimited rate of take and explains how rate of take may be
calculated for works that have either alimited or unlimited rate of take.

Point of capture (see section 2.6 above) is the physical location at which water is being
transferred from the natural environment to a controlled environment. The point of capture
will, in most cases, be an important reference point for calculating the rate of take.

Where the works have alimited maximum rate of take the certification must indicate a control
point. Thisisthe point or location where the rate of take is controlled (e.g. pumps, gates etc.)
or limited (e.g. point on adiversion bank where flow is constrained).

A control point is a potential location for measuring the rate of take. Note: point of capture
and control point may not be the same point e.g. diversion channel and surge dam.

3.2 Condition of works (rate of flow) assumptions

The rate of take works (e.g. pumps, pipes, diversion channels) should be calculated to
establish areasonable maximum rate. Calculations of flow rate must be carried out asif the
works arein anew and clean condition and operating efficiently.

For example, when calculating maximum flow rate in a channel that may not have been
maintained and contains weeds, a Manning's n reflecting good conditions (e.g. n = 0.03) must
be used rather than a Manning’ s n that reflects poor maintenance (e.g. n = 0.06).

Additionally, any flow rate estimations of old, poorly maintained pumps must be made
assuming optimum pumping conditions.

3.3 Maximum rate of take — limited versus unlimited

Limited maximum rate of take refers to dams where the take of OLF can be physically limited
through works.

Using pumps is an obvious case of works that have a limited maximum rate of take. Other
types of works that determine (and limit) the maximum rate of take may include drains,
channels, pipes, pumps or a combination of these. In these cases the flow rate through these
structures will be restricted by their physical dimensions and therefore limit their maximum
rate of take.

Unlimited maximum rate of take refersto situations where the rate of take of OLF is
primarily afunction of the catchments hydrological characteristics rather than the physical
works. For example gully dams, hillside storages, surge dams are works where the rate that
OLF can be taken is solely dependent upon the catchment’ s hydrological processes.
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3.4 Rate of take - limited maximum
The certification must state:

1. That the maximum rate of takeis limited
2. The maximum rate of take flow rate in terms of ML/day.

The table below details some methods of cal culating maximum rate of take through various
types of physical works.

Table 9 — Rate of take of physical works

Limiting works | Limiting factor Method for calculation
Pipe/culvert Pipe & culvert Measurement of pipe dimensionsusing a
dimensions tape measure

Type of pipe/culvert Use an appropriate Manning' s n for the

(roughness) type of pipe. (Concrete, poly etc)

Pipe slope Determine the difference in height between
the inlet and outlet invertsto calculate
slope of the pipe

Inlet and outlet head Determine the maximum realistic head of

the pipe/culvert inlet and outlet. This may
be based on adjoining channel depths,
anecdotal flood heights etc.

Inlet and outlet conditions | State where calculations are based upon:
e inlet or outlet controlled

e entry and exit conditions

Drain/channel Channel dimension Measurement of channel dimensions using
atape measure
Channel conditions Use an appropriate Manning' s n for the

type of channel (Concrete, earth etc.)

Channel slope RTK GPS, Total Station or Dumpy level
and Tape measure
Pumps Pump Dimensions Pump curve based on pump and pipe size
Pump Type For example, axial, centrifugal, and pump
brand

Recommendations must also be in accordance with the Australian Technical
Specification ATS 4747.1 that is Part 2 of a suite of Australian Technical Specifications
covering the metering of non-urban water supply.

Where pumps are the means for taking OLF, the conversion schedules in the relevant WRPs
must be used where available. The table provides the rate in ML/day related to the physical
size and type of pump. The RPEQ may be able to undertake an individual assessment of
pump performance taking into consideration heads, engine power and pipe lengths. Consent
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must be sought by NRW before lodging individual pump assessments and pump rate will be
subject to departmental assessment and approval.

For works that divert floodwater, it will be necessary to provide enough information for a
simple rating curve to be estimated. Where channels/diversion channels, weirs, sills or
inverts are used to take OLF the certification report will need to provide arate of take for at
least three different water depths within the structure up to and including maximum water
depth.

See Attachment 3, Example 1 for aworked example.

3.5 Rate of take — unlimited

In some cases the maximum rate of take associated with works will be ‘unlimited’. Examples
in this case are works, such as channels/diversion banks, weirs, sills or inverts, which ‘drown
out’ at aparticular point. Inthese casesit is not possible to calculate a maximum rate of take.

Where works have an unlimited rate of take, the certification report must:

1. statethat the rate of takeis unlimited
2. provide enough information for a simple rating curve to be estimated

3. provide arate of take for at least three different water depths within the structure up to
and including the maximum water depth or ‘drown out point’.

See Attachment 3, Example 2 for aworked example.

In some storages, the rate of take may be very difficult to calculate (large, open ended dams
with non-uniform terrain). When the maximum rate of take is significantly larger than
storage volume, NRW may consent to allow the reporting of maximum rate of take as the
storage volume per day. In some cases the department may decide the storage capacity will
be the limiting factor for the entitlement.

In some cases where there is insignificant impact on the water resource plan objectives, the
decision on whether to apply arate of take to an unlimited storage or not will be at the
discretion of the department.

3.6 Flow conditions

In the context of certification, watercourse flow conditions are relevant where there is a direct
relationship between the flow conditions of awatercourse and the ability of the works to take
OLF — such asworks on afloodplain.

The term ‘flow conditions can refer to either:

e watercourse flow conditions - the conditions of awatercourse in terms of the level of
water in awatercourse, or the rate or volume of water flowing in awatercourse

e entitlement flow conditions - conditions of awater entitlement (e.g. conditions of awater
licence or water allocation) that relate to and specify the conditions of the watercourse
(rate of flow, water level etc.) that are a prerequisite for the take of water under that
entitlement.

An example of the second point, above, would be water harvesting entitlement flow
conditions that specify when and at what rate water can be taken on the basis of particular
flow thresholds at a particular watercourse reference point.

Some water resource plans also require an OLF entitlement, issued under the plan, to specify
‘flow conditions’ (i.e. entitlement flow conditions). This requirement relates to flow of the
relevant watercourse and the associated works ability to take OLF.
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RPEQs will not be required to determine proposed entitlement flow conditionsin relation to
an upstream structures such weirs or gauging stations but may be required to establish aflow
condition point on or near a watercourse.

When the relationship between the height of asill or similar structure on the diversion
channel and the height of river flow required to take OLF isrelevant to the department’s
decision making about the specific proposal, then aflow condition point is required from
certification. Thislevel or point is generally associated with ‘breakout’ or floodwater.

The flow condition point must:

denote the flow conditionsin the river required to cause a floodwater breakout of atype
that will alow the works to take OLF

be stable and accessible on the river
be a specific site near the property
be defined in terms of eastings, northings and RL (GDA94 and AHD).
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4. Average annual diversion

Average Annual Diversion (AAD) isafigure used as an estimation of the average amount of
OLF that will be taken by works. Where required, AAD must be stated in the certification
documentsin terms of ML/year.

AAD is calculated using long-term hydrological modelling and is used to establish the ‘ share
of the water resource’ likely to be taken by/using works.

In general, AAD will need to be calculated to demonstrate:

1. that proposed works are consistent with an entitlement — for example, awater entitlement
has been purchased and new works are proposed to take this water

2. how the existing take of OLF remains unchanged — for example a proposal to move an
entitlement for non-OLF away from works that are also used to take OLF —e.g.
conjunctive storage

3. that achangeto existing works that take OLF will take the same amount of water - for
example where a reconfiguration of existing works is proposed.

The completed pre-lodgement form should indicate whether the RPEQ/proponent believes
AAD should be calculated and, if so, which method for of calculation is proposed. The
department will consider this information in deciding whether AAD should be calculated for a
particular proposal.

Where AAD isrequired, the certification report must clearly detail the following:

e information that has been used to make calculations

e sources of thisinformation

e any assumptions made and methods used to derive/calculate information
e sengitivity analysis

e model/sused

e thebasisfor using a particular model.

Note: Being clear about these matters will allow the department to understand how
conclusions were reached and will assist the department to make timely decisions about
related applications.

4.1 Choice of hydrological model

This section details considerations in choosing a model and in determining components to be
included in amodel.

The certification report must state:

1. the name of the hydrological model used

2. details of the model’ s operation

3. origin of the model (e.g. in-house program or flow data files extracted from NRW
Integrated Quality and Quantity Model).

Various hydrological simulation models are available and suitable for the ssimulation of farm
irrigation systems. In Queensland, the most common model is RUSTIC, which is amodel
developed and approved by the department.
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RPEQs should choose a model that best suits the applicant’s particular situation and has been
agreed upon by a departmental officer at the pre-certification meeting.

Access to the departmental Integrated Quality and Quantity Model flow fileswill be available
for cases where flow datafiles for waterharvesting are needed.

4.1.1 Overland flow only versus conjunctive works

Whether or not the works in question take OLF only, or are conjunctive works that also take
other ‘types of water (e.g. OLF and water harvesting water) will effect the method for
calculating AAD.

Figure 5 shows the inputs and outputs of hydrological modelling to calculate AAD for OLF
including additional matters that need to be accounted for where the works involve a
conjunctive storage.

Note: Justification must be provided by the RPEQ of the relative take of water harvesting
verses overland flow water.

The AAD for OLF isthe difference between the ‘total daily diversion of water’ from the
model and the ‘daily diversion of water harvesting water’ from the model.

4.1.2 Comparative versus quantitative modelling

There are two genera approaches for modelling AAD - comparative and quantitative
modelling. Using the information below, the specific of a proposal will determine which
model is required.

Comparative modelling
Comparative modelling involves:

e hydrological modelling of existing OLF system

o hydrological modelling of existing OLF system incorporating alterations to infrastructure
and rate of take only

e comparing the two models to determine changes in OLF take with the general intention of
establishing that the take of OLF isthe same after the proposed alteration/reconfiguration.

Comparative modelling is suitable where the magnitude of the absolute volumes of OLF
taken is not as important as establishing that the take of OLF remains unchanged.

An examplein this case would be where a reconfiguration of existing works is proposed and
the certification is used to demonstrate that the proposal will take OLF consistent with the
existing authorisation (see Attachment 3, Example 3).

Because runoff parameters and crop water demand remain the same, any inaccuracies
associated with calculation of runoff will be the same both before and after the modification
and as aresult will not affect the comparison of AADs.

The simulation period for comparative modelling depends on local runoff and /or other
sources of water are being modelled. At aminimum a 50 year simulation period should be
used or alternatively where thereisarelevant IQQM this simulation period should be used.
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Quantitative modelling

Quantitative modelling is suitable where the magnitude of volumes of OLF isthe primary
concern. In this case quantitative modelling is used to:

e quantify the take of OLF
e calculatethe AAD in ML/yr.

It is recommended that where possible the simulation period match the existing IQQM data
for the catchment.

All assumptions and parameters must be clearly stated and explained in the certification
report.

Sensitivity analysis

If there is any uncertainty in any parameter value a sensitivity analysis should be performed.
The sensitivity analysis should vary the parameter value by +/-10 per cent to gauge the impact
on the modelling. Uncertain parameters include, but are not limited to:

e runoff coefficients—‘k’ factors

e catchment areas—if there is difficulty in accurately defining the catchment area

e water harvesting versus overland flow capture — preference of take when both occur
simultaneously.
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Figure 5: Modelling average annual diversion—overland flow take

Worksthat take OLF only Additional mattersfor
worksthat also take other types
of water (conjunctive storages)

Rate of take:
determined as per
section 3

Local catchment area
and K factors:
determined as per
section 4.2

Rainfall and evaporation
records.
Source: NRW or SILO
Watercourse daily flow
records. Source: NRW
Floodwater flows: ]
determined Combined
as per section 4.2.2 System
Model

Outputs—pre-average diversion

determined as

Storage volumes:
per section 2

Licenced diversion:
entitlement (or if
smaller, installed

infrastructure)

Daily diversions of
water harvesting
water from model

Total daily diversions
of water from model

Daily diversions oéf OLF

Outputs—average diversion water from mogel

A 4

Derived mean annual
diversion of OLF water
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4.2 Determining components (inputs) for the hydrological
model

There are various components of a hydrological model that will be used to calculate AAD

including the following:

o works: storage capacity (refer to 2.8)

o works: rate of take (refer to Chapter 3)

e water source: local catchment runoff (refer to 4.2.1 bel ow)

e water source: floodwater flows (refer to 4.2.2 below)

e water source: other (refer to 4.2.3 below)

o water demand (refer to 4.2.4 below)

o |osses (refer to 4.2.5 below).

Considerations and/or requirements for certification associated with the components or input
of the model are detailed below.
4.2.1 Water source: Local catchment runoff

OLF catchment runoff includes local catchment runoff and stormwater runoff from irrigated
lands.

The key reason for differences between these sources of OLF is the moisture content of the
soil the OLF istravelling over. However, the modelling parameters will be very similar for
calculating catchment runoff.

Estimating catchment runoff (OLF) involves the following steps:

=

determining catchment area and catchment conditions
obtaining site-specific long term climatic data

selecting an appropriate runoff estimation model

selecting runoff model parameters appropriate to the catchment
running the model

undertaking sensitivity analysis.

o v AW

Specifying catchment areas

Catchment areas must be shown clearly on an A3 plan and include:

e catchment boundaries

e major drainage lines

o different land types (catchment conditions) within the catchment
e area(ha) of the catchment

e any other water storages or OLF diversions within the catchment.

Using site-specific long-term climatic data

It is standard practice to use at least 50 years of climatic datato determine median annual
runoff volumes. To ensure al modelling is appropriate to the location, site-specific datais
required.

Where climatic data is used:

o thelength of data set must match the simulation period used for the IQQM in the
catchment
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o thedatamust be site-specific (i.e. applicable to the catchment being modelled). This data
can be extracted from the Bureau of Meteorology through the NRW silo website
<www.nrw.gld.gov.au/silo/datadrill/index.html>.

A summary of the climate data must be presented in the certification report and must include:

e origin of survey data (e.g. Australian Bureau of Meteorology)
e mean monthly data

o median monthly data

e 10 per cent and 90 per cent monthly data.

Local catchment runoff estimation

There are several runoff estimation models available. They range from simple, empirical
models such as the USDA SCS curve number (KI1) method to complex physically-based
models such as the Sacramento model.

Some common models used in runoff estimation are included in the table below.

Table 10 — Hydrological modelling options

Model Description Application

USDA SCS Simple, empirical model Small to moderate catchments

Sacramento Complex, physical basesmodel | Large catchments

AWBM Complex, catchment water Large catchment with significant base
balance model flows

The choice of model is dependent on catchment size, catchment characteristics and required
accuracy.

RPEQ judgement will be required in selecting the most appropriate model. However, the
final determination about which model is suitable will be made by the department following
the pre-lodgement meeting and prior to undertaking certification.

The choice of runoff model and justification for this choice must be clearly stated in the
certification report.
Runoff model parameters and sensitivity analysis

The certification report must clearly state the runoff parameters chosen and the justification
for the choice.

The selection of the runoff parameters (K1 factors or AWBM parameters) is the most
difficult aspect of modelling runoff from small ungauged catchments. Data can be located in
the following literature:

e USDA SCS Curve Number — Jobling (1976) and Boughton (1989)
e  AWBM Numbers— Boughton and Chiew (2003).

Runoff calculation can be justified in two ways:
e calibration of runoff parameters using a near by stream gauge data
e sengitivity analysis.
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When it is possible to obtain stream-gauging data from a similar nearby catchment; this data
must be used to calibrate the model parameters. Readings from upstream (and downstream)
gauging stations will assist in determining if simulations of i.e. breakout volumes of overland
flow arerealistic and will assist in providing more accurate cal culations.

Otherwise a sensitivity analysis must be undertaken where the selected runoff parameters are
varied by +/- 10 per cent to gauge the impact on runoff predictions.

4.2.2 Water source: floodwater flows

The following data is required when calculating floodwater flows:

o river flow data—flow rate and depth

o relationship between river flow depth and break out point

e flood plain characteristics (topography i.e. 1:10,000).

Thisinformation and the rate of take are used to calculate the take of floodwater flowsin the
model.

4.2.3 Other water sources

The model must have the ability to include/account for water taken from a watercourse under
entitlement flow conditions.

4.2.4 Water demand

An assumed demand for the use of OLF isto be used for modelling.

Demand has been calculated for a number of regions across Queensland using local climatic
dataand crop factors for the most commonly grown crop in a particular area.

Assumed crop demands have been identified using FAO56 (Allen et.al., 1998) for the most
commonly grown crop in each region and is based on the annual pan evaporation. These are
shown in Section 6. A map showing the location where assumed demand has been cal culated
is shown on Attachment 4, Figure 1.

The assumed demands provided in Attachment 4, Figure 2 for the location shown in Figure 1
must be used in any modelling. Thisistotal irrigation requirement assuming no rainfall.

In determining the crop areato be used for modelling OLF take, it must be calculated by
dividing the storage volume by the assumed demand for the region. For example, with a
storage volume of 1000 ML and an assumed demand of 6 ML the cropping areawould be
assumed to be 166 ha.

425 Losses

L osses from storage include seepage and evaporation. Losses may be derived using genera
assumptions supported by reasoned argument that cites the basis for a particular rate/amount
of loss associated with a particular storage.
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5. Recommendations about control and measurement

To minimise the cost to landholders of installing metering and measurement devices, it is
important that proposals are devel oped with an understanding about the type of devices that
may be required, as well as where and when they may be installed.

RPEQs must make recommendations about the options for measuring the take of OLF
associated with the certification. These recommendations will also assist the department in
making decisions about the installation of metering and measuring devices.

Because the installation of metering and measuring devices, and al associated decisions, are
carried out by the department, the recommendations must be compliant with the appropriate
policy and manuals. All recommendations on control and measurement must be compliant
with the Metering Process Manual (NRM, 2005) and the Metering Water Extractions Policy
(NRM, 2005).

For open conduit flows, recommendations must be based on standard engineering hydraulics
with professional judgement made to the level of accuracy required/possible.

In addition, recommendation must be made in accordance with the Australian technical
specification, ATS 4747.1 that is Part 2 of a suite of Australian technical specifications
covering the metering of non-urban water supply including that of open channel meters
and closed conduit meters.

The ATS 4747 suite is being published in the first instance as Australian technical
specifications, following a period of trial and review of no more than two yearsit is intended
to republish it as Australian Technical Standard, AS 4747.

5.1 Type and location

There are three main types of measuring devices used - closed conduit meters, open conduit
meters and depth recording devices. Table 11 below lists each measuring device and its rank
as a preferred method of measuring.

The certification must include recommended types of measuring devices and suitable
locations, to allow for the measurement of the volume of OLF taken using the works.

Table 11 — Types of measuring devices and preferences

Measuring Device Examples Rank

Closed conduit meters Flow equations 1

Mechanical meters — propeller and paddie
wheel

Non-mechanical meters — electromagnetic
and ultrasonic (Doppler and transit time)

Open conduit meters Flow equations 2
Rating curve

Flow through weirs and flumes

Depth recording devices Mounted gauge boards 3

Pressure sensors (PSTs) and loggers
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Any recommended measuring devices must be located so that the flow rate can be measured
accurately in accordance with the manufacturer’ s specification or the departmental metering
standards. The certification report must a so include photos showing the proposed location of
the measuring devices and maps or plans to indicate the proposed location of each measuring
device. The certification must indicate a control point as a potential location for measuring the
rate of take, when the works have alimited maximum rate of take.
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6. Proposed entitlement specification and conditions

Where proposed works would have the physical ability to divert more water than provided for
by an existing authority, the RPEQ is encouraged to provide recommended conditions that
may apply to the taking of water to ensure that the authorised take is not exceeded.

The RPEQ may wish to specify some of the following conditions depending on the level of
certification and the department’s requirements.

Certain resource operations plans may require an overland flow licence to have one or more
conditions listed in Table 12 below. The chief executive may impose conditions based on the
limit of the amount of water that can be taken in a period and alimit on the volume that can
be stored at any time (and any other criteria under section 210 of the Water Act 2000).

Table 12: Proposed entitlement specification and conditions

Attribute Condition Section of guideline that
details requirements

Maximumrate | e For limited works determine the control Section 3

of take point at which maximum rate of take will be

determined such as:

o max rate pump/pipeline/channel in
megalitres/day for a particular height (at
AHD)

o maximum instantaneous rate
(litres/second)

e For unlimited works a simple rating curve

e Limit on the amount of water than can be
taken in a period based on a maximum rate
of take for the flow rate height(s) according
to:

o (different flow rates/conditions for flood
waters/beneficial flooding i.e. maximum
of 100ML/day @ flow condition of
1000ML/day measured at gauge board

o flow rate at aloca gauge on the property
i.e. overland flow breakout level with
coordinates (E & N) and ML/day at
AHD (m).
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Attribute Condition Section of guideline that
details requirements

Limitontakeof | ¢ Determine the control point at which Section 3

water volumetric limit will be determined

e Annua volumetric limit based on maximum
per year (ML/yr)

e |nstantaneous volumetric limit based on
storage capacity (ML)

e Limit on the volume of water that can be
stored at any time

e Storagesthat are unlimited (i.e. open ended
surge dam) will require specification
according to the storage data form and any
other related details (i.e. storage curve and
storage diagram or detailed survey plans)

Average annual | Average annual diversion (ML/yr) based on Section 4
diversion hydrological modelling
Locality e Activity parcel(s) — location of take (NRW SmartMap)

e Attached land parcel(s) where works are
located (i.e. diversion channel, pump and

storage)
M easurement Measurement of the take of water Section 5
Special Condition that specifically relates to situationon | 1/
conditions property or to drawing in certification report
Purpose This may be for irrigation or another specific n/a

purpose may be mentioned

The assessment of the volumetric limit for taking overland flow water may include having
regard to the:

catchment characteristics

maximum rate of take

storage volume

pattern of usage demand from the storage based on water reguirements having regard
for the use being made of the water

e and the extent to which the storage works would also be filled under the authority of
other authorisations to take water.

Assessment of the average annual diversion will include consideration of the volumetric limit
and any other conditions as stated above.

38




Overland flow water certification guidelines

7. Glossary

Term

Definition

AAD (average annual
diversion)

Average volume of water able to be taken under an authorisation,
calculated over the simulation period

Administrative plan

Isaplanillustrating parcel of land or other features on the land i.e.
footprint of existing storage works. (These plans are held
electronically in aregister held by the Registrar for Water Allocations)

AHD The Australian height datum, which referencesto alevel or height to a
standard base level
As-built survey Survey undertaken immediately following construction and is

indicative of the originally constructed storage

Authorisation

The authorisation under which water istaken i.e. awater entitlement
authorised under the Water Act 2000 or a development permit under
the Integrated Planning Act 1997

Bywash

A channel or other device where water is diverted from a dam or
reservoir and is usually associated with a pipe or other structureto
prevent uncontrolled overtopping

Conjunctive storage

A storage that has ability to store water taken through both
waterharvesting and overland flow water

Contaminated agricultural
runoff

Contaminated agricultural runoff water means overland flow water
that contains, or islikely to contain, excess nutrients or farm chemicals
a levels potentially harmful to the quality of water in the watercourse

Crest

Denotes the top of the embankment

Dam

Works that included a barrier, whether permanent or temporary, that
does or could or would impound water; and the storage area created by
the works. The term includes an embankment or other structure that
controls the flow of water

Dead storage level

The volume of water within the ponded area of a storage that cannot
be released or taken from the storage under normal operating levels

department Department of Natural Resources and Water

Dumpy level A manual measuring device where elevation is determined by height
differences between multiple locations

EL Elevation

Fetch The maximum unobstructed distance that wind can blow across a

storage (in metres)
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Term Definition

Freeboard The vertical height distance between the lowest part of the crest after
reasonable maintenance and maximum water level (also known as top
water level)

GDAY Geocentric Datum of Australia 1994 (GDA94) is the latest coordinate
system for Australia and is compatible with Global Positioning System
(GPS) coordinates

Gully dam An earth embankment built across a waterway, valley, depression or
drainage line. This generally incorporates an earthen bywash at one or
both ends to pass surplus water

GPS Global Positioning System

Hillside storage

An earth dam located on a hillside or slope, and not in a defined
depression or waterway. Usually three sided or curved

Megalitre (ML)

One million litres

Metering V olumetric measurement past a control point on atime basis (i.e.
megalitres per year or megalitres per year) under the departmental
metering standards

Ponded area The areainundated behind a storage

Ponded pasture

Ponded pasture means constructing banks or otherwise modifying
naturally wet areas to impound water to use it mainly for growing
fodder for grazing

Post construction survey

Survey undertaken some time after construction and may not be
indicative of the originally constructed storage

Property

One or more contiguous parcels of land, operated as a single enterprise

Tailwater

Runoff that may be collected in overland flow works as a result of
irrigation i.e. dam constructed for excess irrigation water

Tailwater dam

A dam that collects runoff as aresult of irrigation i.e. excessirrigation
water

Registered Professional
Engineer of Queensland

(RPEQ)

A registered professional engineer is a person who has been assessed
as meeting the relevant competency standards, takes responsibility for
the delivery of professional engineering services, and is registered in
Queensland under the Professional Engineers Act 2002

Ring tank A storage confined entirely within a continuous embankment typically
built from material obtained within the storage basin
RL Reduced level (in metres AHD)
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Term Definition

Sacrificial crest A section of astorage’ s embankment constructed deliberately lower to
ensure any overtopping and subsequent embankment failures occur at
the sacrificial crest

Surgedam Large capacity, gravity fed storage that captures overland flow water
for later pumping into on-farm storages

Sump Excavation, natural depression or storage designed to capture tailwater
or agricultural effluent runoff under gravity from cultivated land. This
is often for later pumping into on-farm storages

RTK Real Time Kinematic

TWL Top Water Level —the maximum level that a storage can befilled,,

determined by either a bywash or overflow control level, or asafe long
term storage level at which the embankment is not threatened. Thisis
the same as the spillway / bywash RL

41




Overland flow water certification guidelines

8. References

Allen, R.G., L.S. Pereira, D. Raes & M. Smith, (1998) Crop Evapotranspiration: Guidelines
for Computing Crop Water Requirements, FAO Irrigation and Drainage Paper, 56, Food and
Agriculture Organisation of the United Nations, Rome.

Boughton, WC (1989) A Review of the USDA SCS Curve Number Method. Australian
Journal of Soil Resources. 27: 511-523.

Boughton, WC and Chiew, F (2003) Calibrations of the AWBM for use on Ungauged
Catchments. Technical Report 03/15, CRC for Catchment Hydrology, Monash University,
37pp.

Jobling, GA (1976) Design Manual for Farm Water Supplies, Irrigation and Drainage.
Irrigation and Water Supply Commission, Queensland.

State of Queensland (2002) Guidelines for Failure Impact Assessment of Water Dams,
Department of Natural Resources and Mines, Queensland, Australia.

State of Queensland (2002) Queensland Dam Safety Management Guidelines, Department of
Natural Resources and Mines, Queensland, Australia.

42





