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Introduction
This statement is the Department of Water’s response to the comments, issues and
questions received on our guidelines titled Water resource considerations when
controlling groundwater levels in urban development. It shows how the department
has addressed comments in the final document and includes a summary of the
external consultation process and the submissions received.
The guideline has been finalised and is now available at the department’s website
under: Managing water > land use planning.

The comment period
The draft guideline was titled Guidelines for assessing the need for and setting
controlled groundwater levels and was released for public comment for a ten-week
comment period from 29 March 2012 to 11 May 2012. The Urban Development
Institute of Australia (WA), Water Corporation and Swan River Trust were granted
until 18 May 2012. Emerson Stewart Consulting was granted until 6 June 2012.
Direct communication was undertaken with the following agencies and organisations
to advise them of the draft guidelines and invite comments:
•

Department of Agriculture and Food

•

Department of Environment and Conservation

•

Department of Health

•

Department of Main Roads

•

Institute of Public Works Engineering Australia (Western Australia)

•

Swan River Trust

•

Western Australian Local Government Association

•

Urban Development Institute of Australia.

In addition to the above communication the draft guidelines were presented to:
•

The Urban Development Institute of Australia Urban Water Committee in Perth
and during the development of the draft guidelines on 8 February 2012

•

The Institute of Public Works Engineering Australia (Western Australia) at their
state conference in Perth on 15 March 2012

•

An open forum at the New WAter Ways Speaker Series in Perth on 23 March
2012

•

Local government authorities at two regional forums arranged through the
Western Australian Local Government Association in Bunbury and Mandurah on
29 March 2012 and 5 April 2012 respectively

Department of Water
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When addressing comments received, further discussions and meetings were held
with respondents where required, to resolve issues or explain the department’s
position.

Submissions
The draft guidelines generated 16 submissions. Table 1 lists the respondents.
Submissions included approximately 190 comments, excluding minor editorial
commentary. Most of the submissions expressed support for the intent of the
guidelines. Some comments recommended that specific issues be clarified, while
others suggested improvements.
The department appreciates the effort put into all of the submissions and comments
were considered when finalising the guidelines.
Table 1

List of interest groups and respondents from each group
Interest group

State government

Respondents
Department of Agriculture and Food
Department of Environment and Conservation
Department of Health
Department of Main Roads
Swan River Trust

Local government

City of Bunbury
City of Busselton
Shire of Capel
Shire of Dardanup
Town of Kwinana

Water service provider

Water Corporation

Land development industry

Urban Development Institute of Australia

Consultants

Coffey Geotechnics Pty Ltd
Emerson Stewart Consulting
TME Town Planning Management Engineering Pty Ltd

Natural resource management
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Comments received and the department’s responses
Comments received in submissions to the department are summarised in the
following tables. The comments are grouped according to the issues or section of the
guidelines they refer to and a response is provided for each comment.
Apart from some government comments the sources of individual comments were
kept confidential.
The content and format of the guidelines was revised based on analysis of the
comments received and an additional review of the document. This statement
provides the department’s response to comments and summarises how they are
addressed in the final guidelines.
The guideline is available from the department’s website <www.water.wa.gov.au>
Managing water > land use planning (publications column on the right).
Table 2

General comments on the guidelines
Comment

Department of Water response

General support
Nine respondents expressed support for the

Noted. The department appreciates this general

intent of the guidelines; eight respondents noted

support for the policy.

that the guidelines are a positive step towards a
uniform and consistent approach being applied
to the design and implementation of groundwater
management systems in urban areas.
Coverage of the guidelines
One respondent commented that groundwater

Agree. These guidelines have been developed

management systems could be implemented for

to support urban development, which is defined

other forms of land developments and that this

as the change of land use to enable residential,

should be made clear.

commercial and industrial expansion (excluding
heavy industrial).

Two respondents suggested either removing

Noted. All references to fit-for-purpose use of

references to fit-for-purpose use of discharged

discharged groundwater have been removed in

groundwater, or including a section dedicated to

the revised guidelines.

this topic. One respondent recommended
referencing approvals associated with the
possible uses of discharged groundwater.
Two respondents provided comment on the

Noted. These comments relate to topics that are

applicability of infiltration practises for managing

outside the scope of these guidelines.

Department of Water
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Comment

Department of Water response

stormwater. One respondent noted the
guidelines made no mention of the risks from
perched surface water.
One respondent suggested the guidelines can

Disagree: During investigations of the

be applied to existing developments to

groundwater regime the consideration of

determine whether groundwater drainage is

potential post-development impacts is to be

required, as they detail the need for post-

based on predictions and not monitoring.

development analysis.
Options for groundwater management
Two respondents noted the guidelines infer that

Agree. The wording has been modified to

the use of sand fill and sub-soil drainage was

remove any inference that groundwater drainage

indicated as the preferred management option.

is the preferred option.

Two respondents suggested the alternative

Noted. These comments refer to technical

options, such as modifications to building and

considerations for which the Department of

infrastructure design should be encouraged in

Water is not the relevant approval agency.

areas of high groundwater.

However, wording has been modified to state
that department supports innovative design and
proposals.

One respondent advised that an open channel

Agree. Open channel systems are a critical

system can also serve as a groundwater control

component of the groundwater management

system.

system providing both groundwater control to
adjacent lands and the arterial system into which
subsoil drainage systems can discharge. While
the guidelines make reference to both open
channel and subsoil drainage systems the
department’s preference for the design of open
channel systems is well documented in the
Stormwater management manual for Western
Australia (DoW 2004–07) and the River
Restoration Manual (WRC 1999–2003). It is
therefore not covered in detail in these
guidelines.

Acknowledgement of previous practices
One respondent suggested the guideline needed

Disagree. Examples exist of both good and poor

to reflect that land development in areas of high

management of high groundwater.

groundwater has occurred in Perth on the Swan
Coastal Plain successfully over many years.

4
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Comment

Department of Water response

Use of technical language
One respondent expressed that the guidelines

Noted. While plain English has been adopted

were easy to understand for an informed reader

the target audience for these guidelines are

but may be difficult for people less familiar with

professionals with a basic understanding of the

the topic.

topic.

Minor editing changes
As specified in individual responses.

Agree. Most minor edits were made as
suggested.

Table 3

Comments on the objectives and risks
Comment

Department of Water response

Vertical separations
Eleven respondents provided comments

Noted: These comments refer to technical

regarding the vertical separation. The comments

considerations for which the Department of

ranged from suggesting more clarification for

Water is not the relevant approval agency.

specific separation requirements, identifying

Therefore, detail about vertical separation values

what groundwater level the vertical separations

and requirements have been determined to be

should be measured from and defining criteria

outside the scope of these guidelines and have

for determining the groundwater mounding in-

been removed. However, the need to assess

between subsoil drainage lines.

and consider vertical separations to assess the
need to manage groundwater is still relevant and
has been noted in Section 1.3.

Risks posed by contaminated groundwater
Six respondents recommended to more clearly

Agree. Section 1.3 and Figure 1 now provide a

define the risks associated with the mobilisation

clearer explanation of what risks need to be

of contaminated groundwater, specifically the

considered at each planning stage, based on the

release of legacy nutrients to the receiving

planning question being asked. The explanation

environment.

includes risks to the proposed urban form, any
proposed groundwater management system and
the adjacent/receiving environment.

Department of Water
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Table 4

Comments on roles and responsibilities
Comment

Department of Water response

Receiving asset manager
One respondent stated that the requirements of

Agree. The text was modified to include this

the manager of the asset receiving discharged

detail.

groundwater should be met.
Constructed groundwater system asset manager
One respondent suggested that those

Agree. This was included in Section 4 of the

responsible for the maintenance, upkeep, repair

draft guidelines, and has now also been added

and replacement of groundwater management

to Section 5.

infrastructure post development be clearly
identified.
Vertical separations
One respondent noted local government should

Noted. Due to changes to the guidelines the

be identified as an approval agency for the

detail relevant to this comment has been

vertical separation requirements for stormwater

removed.

infiltration and open channel stormwater
conveyance systems.
On-site wastewater systems
One respondent stated they do not support the

Noted. Due to changes to the guidelines the

development of groundwater drainage as a

detail relevant to this comment has been

method of removing sewage generated from on-

removed.

site waste water treatment systems, without
approved collection and treatment systems
operated by a licensed service provider.
Assessing the need for groundwater
management

Noted. In accordance with Better urban water

One respondent questioned who is responsible

management (WAPC 2008) the proponent is

for determining whether groundwater

responsible for investigating and proposing how

management is required.

any water constraints will be managed. The text
was modified to include this detail.
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Table 5

Comments on groundwater terms and investigations
Comment

Department of Water response

Proposed terms
Six respondents questioned the need to

Noted. The terms ‘assessment’ and ‘design

introduce two new groundwater terms:

groundwater level’ were developed to clearly

‘assessment groundwater level’ and ‘design

define groundwater levels from which required

groundwater level’. Three respondents

vertical separation is required to be measured.

requested further clarification of these terms.

The terms refer to technical considerations for

Three respondents suggested modifications to

which the Department of Water is not the

the timing of when each of these terms needed

relevant approval agency and have been

to be considered in the planning process.

removed in the revised guidelines.

Other terms
Four respondents suggested defining how the

Noted. The proposed terms have been removed

maximum groundwater level and annual average

in the revised guidelines. The department

annual maximum groundwater level links to the

recommends that the decision of whether

proposed terms.

groundwater management is required is based
on a good understanding of the groundwater
regime. The groundwater regime should be
assessed based on known pre-development
behaviour and predicted post-development
behaviour.

Groundwater regime
Three respondents disagreed with the statement

Noted. No change to document. No further

that no further groundwater behaviour

groundwater level monitoring is required to

investigations are required to determine the

support the decision to apply groundwater

need for groundwater management if

management if there is an assumption that

groundwater is assumed to be at the surface, as

groundwater is at the surface. Tthere may

this would be in conflict with the minimum

however be a need for additional groundwater

monitoring requirements specified in Better

monitoring to support the proposed controlled

urban water management (WAPC 2008).

groundwater level, especially where waterdependent ecosystems may be affected. Better
urban water management (WAPC 2008)
suggests a minimum of 12 months monitoring
with 18 months (inclusive of 2 winters) for
groundwater monitoring. The Water monitoring
guidelines for better urban water management
strategies and plans (DoW 2012) state that
sufficient monitoring should be undertaken
based on the level of risks. This avoids
undertaking monitoring when it is not required to

Department of Water
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Comment

Department of Water response
support the planning decision being made.

One respondent expressed concern that the

Disagree. The use of data loggers was

suggestion to use data loggers would result in

recommended for high risk sites only where it is

increased maintenance costs.

appropriate for more rigorous investigations to
be undertaken.

Two respondents recommended providing

Disagree. The relevance of long-term data will

guidance on the period for which long-term

be site specific and should be based on an

information should be sought and used.

assessment of the data and local conditions that
may have influenced any identified trends.

One respondent suggested the use of anecdotal

Noted. The comment was made in relation to

evidence of groundwater behaviour instead of

two areas of recommended investigation and

long-term reference bores was insufficient, and

analysis of the groundwater regime. In the

that on-site monitoring would still be required.

absence of long term information from
observation bores anecdotal information will be
useful in extrapolating site specific monitoring to
gain an appreciation of long term trends.

Two respondents made reference to the Perth

Noted. The Perth groundwater atlas aims to

groundwater atlas – one suggesting it may be

provide the drilling and irrigation industries, and

used to assist in investigations and one

private householders with information to assist in

highlighting it should not be used.

the installation of groundwater bores; it is not
intended to define groundwater behaviour for
urban development. This detail has been added
to Table 1.

Three respondents suggested the statement that

Agree. This statement may be misinterpreted,

for sites on the Swan Coastal Plain with no long-

resulting in excessive requirements being

term reference data, and depending on climatic

imposed. The statement has been removed in

conditions before and during monitoring, 1.5 m

the revised guidelines.

should be added to the observed seasonal peak
groundwater level to determine likely longer term
peaks was unclear. Concern was raised that
adding 1.5 m to observed groundwater levels
could become a standard request.
One respondent suggested that the effect of sea

Agree. This detail has been added to Figure 3

level rise should be explicitly recognised.

and Table 1.

One respondent expressed concern that the

Noted. Modelling was suggested to be

guidelines infer groundwater modelling is

applicable in situations where models were

required.

available, such as where a drainage and water
management plan has been developed. The text

8
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Comment

Department of Water response
in Figure 3 and Table 1 has been modified to
make this clearer.

One respondent noted that some pre-

Noted. The purpose of retaining observation

development bores may be destroyed by

bores is to continue monitoring groundwater

earthworks during subdivisional works.

levels post development to ensure the subsoil
drainage system is operating as designed. It is
therefore not essential to have the monitoring
bores located in the same places as those used
for pre-development monitoring.

Table 6

Comments on setting the controlled groundwater level
Comment

Department of Water response

Managing contaminants
Six respondents suggested more emphasis is

Agree. Figure 4 and Tables 2–5 have been

placed on the need to manage impacts

modified to more clearly identify the four major

mobilised contaminants may have on the

areas of consideration when setting the

receiving environment.

controlled groundwater level.

One respondent suggested considering the land

Agree. This detail has been included in Figure 4

required for treatment of contaminated

and Table 3.

discharged groundwater when setting the
groundwater drainage system outlets.
Two respondents questioned the limited list of

Disagree. There are two risks associated with

contaminants detailed in Table 5, suggesting

contaminated groundwater, the potential for

that this list be expanded.

clogging the groundwater management system
and the release of the contaminants to the
receiving environment. The wording has been
clarified to separate and clearly define these two
risks in Figure 4 and Tables 4 and 5.

Geotechnical investigations
Two respondents recommended including the

Agree. The text has been modified in Figure 4

requirement for specific soil investigations to

and Table 4.

support the groundwater management proposal.

Department of Water
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Comment

Department of Water response

Preserving access to shallow groundwater for
adjacent land uses

The Department of Agriculture and Food
Western Australia requested that the
consideration of the controlled groundwater level

Agree. This detail has been included in Figure 4
and Tables 5 and 11.

takes into account any adjoining agricultural land
uses. This included making sure the zone of
influence of the new controlled groundwater
levels does not adversely affect adjoining land
use access or dependence on near surface
groundwater.

Table 7

Comments on detailed design
Comment

Department of Water response

Material, design and installation criteria
Four respondents recommended the level of

Agree. Technical material and design and

detail for material, design and installation criteria

installation criteria have been removed in the

was not appropriate for the guidelines, as this

revised guidelines; Section 4 – Detailed Design

detail needs to be specified by the design

now covers water resource aspects of managing

engineer based on current best practice.

discharged groundwater, elements required to
enable maintenance and maintenance planning.

Location of subsoil drainage
Two respondents suggested including details on

Agree. This detail has been included in Table 7.

the preferred location of subsoil drainage. They
also recommended including the need to secure
access requirements in situations where the
installation of subsoil drainage within private
property cannot be avoided, including easement
requirements.
Specification of imported fill
Two respondents noted the importance of the

Agree. The need to test imported fill prior to

relationship between the assumed fill properties

delivery to site has been included in Table 7.

at the design stage to that during subdivision
construction and the risk of the subsoil drainage
system not performing as designed. One

10
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Comment

Department of Water response

respondent recommended imported fill to be
tested before being brought onto site rather than
upon delivery to site.
Format and content of the maintenance plan
One respondent suggested that greater detail be

Disagree. The maintenance plan is to be

provided on the required content and format of

prepared for implementation by the local

the maintenance plan, citing the detail that the

government and the department cannot stipulate

department provides in Operational policy no.

in detail how these plans need to be written.

5.12 – Hydrogeological reporting associated with
a groundwater well licence (DoW 2009) as being
appropriate.
One respondent noted that the local government

Noted: Better urban water management (WAPC

would need to be satisfied with the maintenance

2008) requires roles and responsibilities to be

plan. One respondent suggested it was not clear

defined in a local water management strategy

how the requirement to prepare a maintenance

and the maintenance arrangements to be

program would be implemented, asking whether

detailed in the urban water management plan.

it would form part of the Urban Water

Implementation of the urban water management

Management Plan or require a separate

plan is the responsibility of the local government.

condition of subdivision or other planning

Table 8 of these guidelines has been updated to

approval.

recommend the maintenance plan is linked to
the local governments asset register.

Pre-handover inspection
One respondent recommended that water quality

Agree. This was included in Table 9 of the draft

testing of discharged groundwater was required

guidelines and is now included in Table 8.

as visual inspections are unlikely to reveal
mobilisation of pollutants.
Defect liability period
Two respondents noted problems with

Noted. These comments relate to topics that are

groundwater management systems often do not

outside the scope of these guidelines.

become evident at practical completion or during
the 12-month defect liability period and
recommended the defect liability period should
be extended to five years.

Department of Water
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Table 8

Comments on the land planning process
Comment

Department of Water response

Identification of environmental assets
One respondent recommended that critical

Agree. The text in Figure 2, Tables 1 and 10 has

environmental assets should be identified at the

been modified to more clearly indicate this.

district water management strategy planning

Furthermore the following statement has been

level.

included in Section 1.2:
The information required as presented in this
document may be needed to support other
water resource decisions. When the
information is required to support other water
resource decisions the timing and level of
information required should be conducted in
line with ‘Better urban water management’
(WAPC 2008).

Setting the controlled groundwater level
One respondent recommended the controlled

Disagree: The level of detail required to set a

groundwater level needs to be set at the district

controlled groundwater level is significant and

planning stage.

too detailed for consideration at the district
planning stage.

One respondent agreed that the decision to use

Noted. This is in accordance with Better urban

a groundwater management system needs to be

water management (WAPC 2008).

decided early in the development at the district
planning stage.
Level of detail
One respondent suggested that for highly

Agree. The wording has been modified to state

constrained sites, requesting information usually

sufficient information will be required to support

included in a local water management strategy

the district water management strategy and

to be included in a district water management

enable an informed planning decision to be

strategy was too onerous.

made on whether the land is capable of
supporting the proposed land use change.

Consistency of detail
One respondent suggested the information

Agree. The information in the tables in Section 5

provided in the tables in Section 5 should be

has been modified.

reviewed and made more in line with the detail
provided in Sections 2–4.
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Table 9

Comments on shortened forms, glossary definitions and references
Comment

Department of Water response

Shortened forms
One respondent noted the guidelines include a

Agree. The number of shortened forms has

large number of shortened forms.

been reduced.

Glossary
The Department of Environment and

Agree. This reference has been modified.

Conservation requested the definition for buffers
be changed to match that used in the Draft
guidelines for the determination of wetland buffer
requirements (DEC / DoP 2010).
One respondent suggested including a definition

Agree. The term has been added to the

of the term ‘urban form’.

glossary.

One respondent suggested including a definition

Agree. The term has been added to the

of the term ‘invert level’.

glossary.

References
One respondent suggested referencing the plan

Agree. As this guideline covers the whole of

for the rivers and estuary of the Peel-Harvey

Western Australia wording has been included for

system – phosphorus (EPA 2008b).

the need to identify and consider any relevant
catchment plans, including water quality
improvement plans.

One respondent suggested referencing the

Agree. References have been included.

SRT/D4 Stormwater Management (SRT 2012)
and State planning policy 2.10 Swan Canning
river system (WAPC 2006).
One respondent suggested referencing

Agree. Reference has been included.

Chironomid midge and mosquito risk
assessment guide for constructed water bodies
(Midge Research Group 2011).
One respondent advised that the reference

Noted. The superseded reference has been

Position Statement: Wetlands (WRC 2001) has

removed in the revised guidelines.

been superseded by Environmental guidance for
planning and development – guidance statement
no. 33 (EPA 2008a).

Department of Water
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Comment

Department of Water response

One respondent stated the Australian guidelines

Noted. The reference has been removed in the

for water recycling should be referenced as the

revised guidelines.

Australian guidelines for water recycling –
various documents (NRMMC-EPHC-NHMRC
2006–09).
One respondent advised that the Department of

Noted. The reference has been removed in the

Health is working on the Draft – code of practice

revised guidelines.

for on-site sewage management (DoH 2011),
which will supersede the Code of practice for the
design, manufacture, installation and operation
of aerobic treatment units (DoH 2001).

Want more information?
For further information on the guidelines, please contact Krish Seewraj, Senior
Engineer in the department’s South West Region.
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