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1. Introduction
Water is not only essential for life but safe drinking
water also underpins the way of life we all enjoy in
Western Australia.
Water Corporation is responsible for supplying
water to a large proportion of the citizens of the
State. Keeping drinking water safe at all times is
not an easy task. It is a responsibility we take very
seriously and personally. We realise that getting it
wrong could have terrible consequences for our
children, our parents, and next door neighbours.
Accordingly, any change to the way we protect
water sources in WA which reduces the safety of
the water we supply could not be supported by the
Corporation.
Throughout the world, development of on-shore
unconventional gas extraction has attracted media
attention. The documentary Gas/and had a
considerable influence on the public and raised
concerns regarding contamination of groundwater.
This was emotively portrayed by the images of
"water that catches on fire".
The challenge for the Water Corporation is to
unravel the popular-science, media-hype and
published information to understand the real risks
to our water sources. Only then can we establish
the necessary safeguards to protect public drinking
water. This has been an extremely difficult task
because of the wide range in views, particularly
amongst the scientific community. It has been
further hindered by the inability to obtain regular
and valued communication with the regulator of
unconventional gas extraction, the Department of
Mines and Petroleum. It is unfortunate that Water
Corporation is not seen as a key stakeholder even
though we are also responsible for sustainable
"mining" of groundwater.
As many regional communities are completely
without sustainable alternatives to their current
local sources of water, we have adopted a
precautionary approach that recommends the
prohibition of unconventional gas extraction from
public drinking water sources. This approach is
also endorsed by other regulatory agencies in WA.

Furthermore, chemicals used in gas extraction and
fracturing are generally noxious and incompatible
with the requirements of the National Health and
Medical Research Council (NHMRC) for use in
Public Drinking Water Source Areas (PDWSAs). We
endorse disclosure of all chemicals to the
Department of Health. In so doing there is the
opportunity to protect sources of water outside the
proclaimed PDWSA's that still serve a critical pole
to individual users or represent key future soul
of drinking water.
Regarding unconventional gas extraction in New
South Wales, in early 2012, a moratorium was in
place on the mining of coal seam gas after spills of
production waters were reported. In May 2012,
the NSW Legislative Council recommended the
granting of no new licenses until a comprehensive
regulatory framework is put in place. Bans remain
in some areas.
Source protection in WA has been in place for over
100 years. Over this time, WA has enjoyed a safe,
reliable and affordable water supply. Throughout
this period there has been consistent pressure to
provide increased access to PDWSA. In response to
these pressures, a number of Parliamentary and
other reviews have occurred over the past couple
of decades. On all occasions the recommendation
has been to retain and strengthen the protectio 0
drinking water sources as the foundation
ensuring safe water.
Royal Commissions or similar inevitably follow
serious water quality incidents. Enquiries following
Sydney (in 1998) and Walkerton (in 2000)
incidents strongly emphasised the importance of
protecting drinking water sources from
contamination to the highest degree practical. As
well, they concluded that water treatment is fallible
of
substitute for prevention
not
a
and
contamination, where there is a choice.
These principles are enshrined in respected and
authorative guidelines such as provided by the
World Health Organisation and the Australian
Drinking Water Guidelines (ADWG) developed by
the NHMRC. All state governments committed to
i mplement the ADWG.

2 Water Corporation Submission to Standing Committee on Environment & Public Affairs

(4c0Re0 RATION

11=
Our groundwater sources are extremely vulnerable
to contamination. Allowing access of
unconventional gas extraction to PDWSAs could if
inadequately managed lead to contamination that
would require either expensive water treatment, or
replacement of the source where grossly
contaminated. As well as impacting on
affordability, there will be an increased risk to
public health because treatment can only reduce
contamination, not remove it.
COur customers repeatedly tell us they want their
water abstracted from pristine protected source
and they prefer "natural" processes for water
purification rather than engineering interventions
such as treatment plants, where possible.
In WA, groundwater aquifers make up over 90
percent of the supply of public drinking water to
country areas and around 50 percent of Perth's
drinking water supply. This submission describes
the potential risks associated with unconventional
gas extraction and hydraulic fracturing within a
public drinking water source.
Figure 1 shows a map of WA with the location of
over 40 exploration bores and location of active
proclaimed public drinking Water Reserves. In WA
it is estimated shale gas reserves make up about
one fifth of the world's total reserves (DMP 2012),
which is equivalent to a supply to 10 million
\ customers for the next 20 years and represents a
\- major opportunity for the State's economy and
provision of energy to regional areas. Figure 1
shows the three main basins where exploration is
planned or exploration is already occurring and
proximity to public drinking water sources. It is
i mmediately obvious that the land coverage of
PDWSAs makes up an insignificant area (<1%)
compared with the proposed mining areas. This
further supports the approach to avoid
unconventional gas extraction in PDWSA's, at all
costs.
Our submission will expand on these points. We
believe there is a compelling case to not weaken
the current arrangements for management of
drinking water sources. In fact, the Committee
may well find justification to strengthen the current
arrangement in the interests of ensuring public
health and regional water supply.
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Figure 1: Unconventional gas deposits, location of fraccing operations and public drinking water source
areas.

2. Hydraulic fracturing for
unconventional gas in WA
Hydraulic fracturing (or commonly known as
"Fraccing") is a method used to extract gas
from onshore gas deposits such as: coal
seams, shales and tight gas (deposits
)surrounded by rock/sand).
Department of Health (DoH) states that if
fracturing is done incorrectly, the fraccing process
has the potential to contaminate surface and
underground drinking water sources (DoH 2013).
The Department of Water (DOW) considers land
uses or activities associated with unconventional
gas exploration and production to represent an
unacceptable risk within PDWSA. Therefore Do\A./
states that unconventional gas activities should not
occur within PDWSA surface boundaries. As there
is the possibility of underground intrusion, DoW
proposes an additional buffer distance of 1.5 km
beyond the PDWSA boundary.
How is fraccing undertaken?
Initially, a well is drilled into the underground gas
deposit. Then, a fluid mixture containing water,
(chemicals and proppants (particles that hold
fractures open, such as sand) is injected into the
formation at high pressure. The high pressure
causes fracturing of the surrounding rock and
release of entrapped gas. The proppant remains in
place to hold the fractures open to allow trapped
gas to be accessed and extracted. When the
fraccing is completed, a large proportion of the
injected fluid mixture will return to the surface
(product water) where it is stored, treated or taken
off site (DoH 2013).
Where will fraccing be undertaken in Western
Australia?
Figure 1 shows onshore unconventional gas
deposits in the Perth, Carnarvon and Canning
basins, location of current fraccing operations and
public drinking water source areas.
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Who regulates fraccing in Western Australia?
Department of Mines and Petroleum (DMP)
requires companies that carry out fraccing
operations to submit a drilling application,
Environmental Management Plan (EMP) and Safety
Management Plan. As part of their EMP,
companies are required to disclose all chemicals
that will be used in their operations. DMP will then
assess the chemicals to ensure it will not be
harmful.
Fig
2
shows
conventional
and
unconventional gas extraction.

Unconventional
Conventional

"v:4

GAS RESERVOIR
ISANDSTONEI
SEAL

Figure 2: Conventional and unconventional
gas development and production (Source:
Goldstein 2013)
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3. Hydraulic fracturing for
unconventional gas - technical and
operational considerations
The risk of contaminating drinking water
depends on the separation between the
underground (aquifer) or the surface
catchment area and the fraccing operation. In
addition, the type and concentration of
fraccing fluids and the chemical by-products
produced during the production of gas may
i mpact upon drinking water reserves (DoH
2013).
Contamination of groundwater from chemicals
used in fraccing is seen to pose a risk to ground
water resources (Rutovitz etal. 2011). A review of
the health risk from chemicals used in drilling and
fraccing stages of natural gas production in North
America showed that there is potential for adverse
chronic health effects (Colborn etal. 2011).
By volume, these chemicals appear to form a small
percentage of the fluid used in fraccing. Of the
millions of litres of fluid the main constituents (by
mass) are water and sand (used as a proppant to
keep the fissures open), which account for 97-99%
of the total volume. The remaining 1-3% of the
fraccing fluid contains additives to assist with the
fraccing process and vary depending on the
requirements of the operation.
By mass, a million litres of water weighs 1000
tons. With 3 percent additives, this represents the
addition of 30 tons of chemicals - a substantial
quantity. Many of these additives are widely used
around the house but completely noxious in
drinking water (CSIRO 2012).
DoH states that where the fraccing fluid mixture or
product comes into contact with a drinking water
aquifer, approval is required of those chemicals
with the ADWG. As such, where there is a
contamination, the DoH may consider using their
powers under the Health Act 1911 (DoH 2012).
Unfortunately most fraccing chemical are not listed
in the ADWG (Batley & Kookana 2012).
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Large volumes of water may be required for
fraccing operations. Typically this may range
between 5 and 20 Megalitre (DMP n.d.). Of the
fraccing fluid entering the well around 20% to 80%
is returned to the surface as part of the process
(DMP 2012). In Queensland, Coal Seam Gas (CSG)
operations show that up to 100kL/day of water is
produced. This often declines over the life of the
well. Queensland operators are abandoning surface
treatment/disposal ,-for
storage
ponds
wastewater due to major leakage (Rutivitz et .
2011 cited in Batley & Kookana 2012 p426).
Though tight and shale gas operations don't
involve large amounts of water removal during the
production phase as is the case for CSG, there is
still an issue of wastewater management and
storage from initial and subsequent fraccing of
wells. Any seepage of wastewater in a PDWSA
could contaminate a shallow aquifer.
Once an aquifer is contaminated, remediation is
very costly and often impossible. The scarcity of
suitable water sources in the remote arid parts of
Western Australia would mean that losing an
aquifer to contamination would severely impact the
viability of many remote country locations. To
manage the contamination hazard, requires riskbased monitoring programs, where the parameters
and sampling frequency are set as a result of a
detailed assessment. The requirement for public
disclosure of chemicals used in fraccing will gu'
what parameters are sampled. At the moment
Corporation has little idea what should be sampled.
Future water resources in WA
The Corporation has also identified that this type of
contamination from surface or subsurface activities
poses a considerable challenge in remote areas,
where there may be extensive groundwater
resources that are still yet to be identified for use
as public drinking water sources. With expansion of
the resource industry in the north west comes an
associated increase in population and water
demand. This growth means security of supply and
identifying potential new supplies is critical in
supporting people and industry. All proposals for
fraccing should also be independently assessed for
their potential to impact any potential future water
source.

(SNYRATER

4. Water Corporation & WA Government
responsibility for the supply of safe
drinking water
Water Corporation is responsible for the
supply of safe drinking water to its
customers. The Corporation is obliged to
follow the principles and practice defined by
( organisations such as the National Health and
Medical Research Council (NHMRC) and the
World Health Organisation (WHO). They
unequivocally recommend protecting sources
from contamination to the highest degree
practical. To fail to do so would bring into
question our duty of care to our customers.
The provision of water services in WA is regulated
by statute. The Corporation is required to obtain a
li cence to operate from the Economic Regulation
Authority. The Licence includes a water quality
clause with the water quality regulation provided
by the DoH.

•
•
•

BusseIton Water,
Department of Agriculture and Food and
Department of Parks and Wildlife.

From implementation of the latest 2011 ADWG,
two sub-committees were created to focus on:
•
•

source protection and
interpretation of water quality sampling
results.

The provision of safe drinking water is our most
important function. We continually strive to
minimise the health risk to the community. The
Water Corporation does not endorse any practice
or activity that could increase the risk to the public
health of the community.
The community expects that its drinking water is
always unquestionably safe. We are obliged to
honour that trust by using endorsed management
practice to supply safe drinking water.

DoH: As the Corporation is responsible for the
supply of safe water, it has entered into a
Memorandum of Understanding (MoU) with the
DoH. The MoU requires the Corporation to
implement the 2011 ADWG published by NHMRC.
The MoU commits both the Corporation and DoH to
promote primacy of drinking water and also ensure
adequate protection of drinking water sources
(DoH 2007). As the MoU is now part of our
Operating Licence, it has legally based
requirements for the management of drinking
water.
ACPOW: The Advisory Committee for the Purity of
Water (ACPOW) is a non-statutory interdepartmental committee providing advice to the
Minister for Health on drinking water issues.
Established in 1925, the Committee specifically
addresses drinking water quality issues with a
strong emphasis on source protection. Membership
of the committee includes:
•
Department of Health (chair),
•
Department of Water,
•
Economic Regulation Authority,
• Water Corporation,
• AqWest,
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5. Management of drinking water in WA
In Australia, drinking water supply is guided
by the 2011 ADWG. The guidelines do not just
provide a set of numbers to assess the quality
of water but include a comprehensive
framework that outlines the key aspects of
drinking water management. The Water
Corporation reports to the DoH on a monthly
basis on our overall performance from
catchment to customer's tap for all 245 water
supplies across WA.
ADWG provides a framework for the management
of drinking water supplies that, if used, assures
safety of the water at the customer's tap. The
guidelines were developed after consideration of
the best available scientific evidence from around
the world. ADWG was designed to provide
authoritative reference on what defines safe, good
quality water, how it can be achieved and how it
can be assured. The ADWG are intended for use
by the Australian community and all agencies
responsible for the supply of drinking water,
including catchment and water resource managers,
water regulators and health authorities.
Multiple barriers to contamination
ADWG promote the concept of multiple barriers.
This refers to the use of many individual actions,
processes or interventions that prevent
contaminants reaching the customer supply. In the
case of a groundwater supply, the first barrier to
contamination is the use of a pristine undeveloped
and protected catchment. Consistent with this
objective is land use planning which prevents
development and actions that pose a risk to
drinking water quality. The second barrier would
be the storage provided by the aquifer, the third
barrier would be the well-head design to prevent
ingress of surface drainage into the well during
rain. The forth barrier is disinfection with chlorine
and then distribution in a sealed pressurised pipe
network to customers.
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McClellan states "The best way to achieve a
healthy public water supply is to put in place
multiple barriers that keep water contaminants
from reaching people" (McClellan 1998).
Guiding principles of the ADWG are:
• The multiple barrier approach is collectively
recognised as the foundation for ensuring safe
drinking water.
No single barrier is effective against all
•
conceivable sources of contamination,,,—Ls
effective 100 percent of the time or consta
functions at peak efficiency.
Prevention of contamination provides greater
•
surety than removal of contaminants by
treatment.
• The most effective barrier is protection of
source waters to the maximum degree
practical.
• Water suppliers should adopt a preventive risk
management approach, as stipulated in the
ADWG, to maintain the supply of water at the
highest practicable quality.
• The guideline values should never be seen as a
li cence to degrade the quality of a drinking
water supply to that level.
Drinking water systems must have, and
•
continuously maintain, robust multiple barriers
appropriate to the level of contamination facing
the raw water supply.
• Sudden or extreme change in water quality,
flow or environmental conditions (e.g. extrei
rainfall or flooding) should arouse suspic,,
might
become
that
drinking
water
contaminated.
Risk management framework
Ensuring drinking water safety and quality requires
the application of a considered risk management
approach. ADWG is unambiguous with respect to
source protection and states:
"Protection of water sources and treatment are of
paramount importance and must never be
compromised"(NHMRC 2011).

Furthermore, ADWG state: "Prevention of
contamination provides greater surety than
removal of contaminants by treatment, so the
most effective barrier is protection of source water
to the maximum degree practical"(NHMRC 2011).

WATE R

"Preventive measures by their nature should be
applied as close to the source as possible, with a
focus on prevention in catchments rather than sole
reliance on downstream control" (NHMRC 2011).

World Health Organisation Drinking Water
Guidelines (WHO 2004) place similar importance
on protecting sources:

water supply. The report states that with foresight,
WA has the opportunity to avoid the same costly
mistakes made by others. The committee noted
that cleaning up a drinking water source costs
considerably more than establishing a source
protection program. They overwhelmingly
concluded that
"an ounce of prevention is worth a pound of cure".

It was recommended that "...the water authority,
rm"Resource protection and source protection provide
Jthe first barriers in protection of drinking water
quality".

In 2004, all State Governments in Australia gave
their commitment to implement the ADWG.
Water Corporation has adopted ADWG as the
foundation of drinking water management. Our
drinking water policy is endorsed by our Chief
Executive Officer and outlines our strong
commitment to the elements of the ADWG
Framework. These guiding principles are embodied
in our MoU with DoH for the provision of safe
drinking water (WC 2007).
The Corporation, through our association with
local, national and overseas organisations, ensures
we learn from others and continuously improve our
drinking water quality management processes.
With regard to fraccing, there is still a long way to
cgo with understanding the challenges and risks.
If the Water Corporation moved away from the
requirements of ADWG we could jeopardise the
provision of safe drinking water in WA and expose
the Corporation to immense legal and financial risk
if water-borne disease ever occurred in the
community.
External review of drinking water quality
management in WA

In 1994, a Parliamentary Select Committee on
Metropolitan Development and Groundwater
Supplies reported on the issue of Perth's
development and groundwater supplies. The
Committee considered experience from around the
world where they saw examples of inappropriately
planned development and the challenges for water
supply. In some cases, cities were spending billions
of dollars to try and repair the damage to their
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with support from other agencies, continue to
maintain a high class water supply to the people of
Perth and the option of reducing water quality
standards should not be contemplated under any
circumstances".

In his forward the Chairman of the Select
Committee noted: "experts around the world
expressed their envy of our relatively pristine
water supply" and advised us: "To protect our
groundwater supply at all costs".

In 2000, the State Legislative Council's Standing
Committee on Ecological Sustainable Development
published a report "Quality of Perth's Water
Supply", expressing confidence in the system used
to manage and operate Perth's water supplies.
The Standing Committee noted however, that
various catchment activities posed a serious
contamination risk to water supplies. It was
found:
"as a first priority that water sources be protected
through good land use planning".

The Committee also noted that "using treatment to
deal with contamination is a second best option".

The Committee:
"found support for adopting catchment protection
as the major weapon in preventing contamination
of water supplies" and "the protection of water
quality to meet public health objectives has
primacy in the planning of integrated catchment
management".

The report also noted that the water catchments
feeding Perth's reservoirs are "amongst the
cleanest in the world". This was attributed to
the foresight of earlier generations in keeping
human habitation and agriculture out of these
catchments.

0/.A.TE13-
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Role of the Water Corporation
Water Corporation is committed to manage
drinking water supplies in WA from catchment to
customer's tap. We operate over 700 groundwater
wells, 114 surface sources and two large seawater
desalination plants. The management of 244
localities across Western Australia presents a large
and diverse challenge for the Corporation.
Protection of these sources is not a standalone
process for the Corporation with significant
involvement from other government agencies
involved in land management, resource
management regulation, health regulation and
policing.
DoH is the drinking water regulator and ensures
water is always safe to drink. DoH is chiefly
concerned that the processes used to manage
water sources are consistent with agreed best
practice and that appropriate monitoring and
notification systems are in place. This concern is
addressed through the MoU with the Corporation.
As part of the MoU, the Corporation has developed
a comprehensive water quality management
system comprising a hierarchy of policies,
standards and procedures.
Within the Corporation, drinking water quality and
source protection is governed at by our Executive
through the Corporate Water Quality Committee
(CWQC), which oversees overall performance of
drinking water quality management and provides
high level decision making on key emerging issues.
Operationally, the Corporation's Source Protection
Operations Manual (SPOM) ensures a consistent
best practice management of all sources. The riskbased approach used in SPOM has received
positive recognition in the water industry and
ensures every source has a risk based Catchment
Management Strategy (CMS). Each CMS outlines
the sampling, surveillance, inspections and
operational or capital improvements required to
safeguard water quality. Analysis of catchment
activities and land use drives the risk assessment
outcomes, which guides the development of an
appropriate monitoring program. Monitoring can
then assess if a source is being impacted and if so,
to what extent. A typical program includes regular
surveillance and inspections of catchment areas to
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identify potential issues, or respond to incidents,
and direct sampling.
CMS's complement Drinking Water Source
Protection Plans (DWSPP) developed by the
Department of Water (DOW) for proclaimed
catchment areas. DoW is responsible for setting
policy for all licenced public drinking water
resources in WA and DWSPP provide the high level
governance for each water source.
Need for detailed information
Unfortunately, both planning and risk assessment
processes pre-date the advent of hydraulic
fraccing. We believe there is an urgent need to
review and extend our drinking water quality
management system and CMS's to include this new
activity, assess its risks and guide preventative
management.
To ensure drinking water management systems
incorporate fraccing requires detailed knowledge of
the potential impacts to a water source and active
engagement with DMP. Also, the regulatory
framework and government interagency working
arrangements, being developed to govern fraccing,
need to understand the real risks and how to
protect water sources.
DMP convenes an interagency working group that
develop policies and framework governing fraccir
This working group does not include representati—,
from the Corporation. However, DoW and DoH
attend. It is through these agencies that the
interests of the Corporation are currently
represented. The Corporation has a strong
working relationship with DoW and DoH, which is
facilitated through meetings of the Advisory
Committee for the Purity of Water (ACPOW).
Fraccing is now a standing agenda item discussed
by ACPOW to ensure agencies involved are aware
of ongoing developments and issues.
As fraccing in WA is a recent development, it isn't
included in WA planning policy that addresses
compatible land uses in Water Reserves.
If fraccing occurs in a Water Reserve, the risks to
drinking water quality and associated mitigation
measures need to be fully understood and
Current catchment management
documented.
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practices require regular and routine inspection of
Water Reserves as well as water sampling. For this
approach to be effective there needs to be an
agreed working relationship in place between all
parties involved. The CMS becomes an essential
tool to capture the responsibilities of the operators
of the site and the controls put in place to manage
risk. This approach is used extensively, and
effectively, by the Corporation to manage impacts
from high risk activities.
C_ .)With the potential for fraccing to occur in locations
that could impact on drinking water sources it is
imperative that industry, regulators and water
utilities work together to effectively understand
and manage the risks.
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6. Regulatory framework for onshore
unconventional gas development
The use of fraccing to exploit deposits of tight and
shale gas in Western Australia is regulated by the
DMP under the Petroleum and Geothermal Energy
Resources Act 1967.
DMP has developed a framework that describes the
regulatory processes in place for the development
of the unconventional gas industry in WA (DMP
2012). The Petroleum and Geothermal Energy
Resources (Environment) Regulations 2012 require
all proposals to include an Environment Plan, which
is to be assessed by the Environment Division of
DMP (DMP n.d.). This plan should address the
environment, water quality and public health
issues related to hydraulic fraccing both above and
below ground level. An application by a company
to undertake unconventional gas development also
requires the submission of a safety management,
and a drilling plan.
DMP refers the proposal to EPA if there is potential
for the project to impact a water resource including
a water reserve, a declared or proposed water
supply, catchment area or groundwater protection
area (EPA 2011). It is thus critical to identify if a
proposal will influence a water source.
Unlike conventional extractive operations such as
open cast mining whose operational footprint is
easily defined, unconventional gas production may
involve fraccing below drinking water aquifers at
some distance from the drilling platform. The
resulting three-dimensional operational footprint
presents a unique challenge for management and
regulation of drinking water.
DMP's newly developed framework outlines the
requirement for a formal Environmental Impact
Assessment (EIA) should the unconventional gas
development proposal be likely to impact a water
resource area. The EIA is completed by the
proponent and submitted for approval by the
Minister for Environment. To provide consistency in
assessing proposals the referral process and
significance test is agreed to in a Memorandum of
Understanding (MoU) between DMP and EPA. DoW
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and other agencies involved in the assessment of
the proposal may refer the proposal to the EPA if
their assessment shows a significant impact to
water resources. Currently, DoW and DoH notify
Water Corporation if there are any unconventional
gas development proposals are located in a Water
Reserve.
Source protection regulation relating to
fraccing
DoW is responsible for sustainable managementthe state's water resources including managem _
and protection of proclaimed public drinking water
sources. The resource management requirements
are set in the Rights in Water and Irrigation Act
1914 (RIWI Act). Protection of water sources in
WA is addressed through the By-laws created
under the Country Areas Water Supply Act 1947
(CAWS Act) and Metropolitan Water Supply,
Sewerage and Drainage Act 1901 (MWSSD Act).
With fraccing primarily in the south-west, mid-west
and north-west, the CAWS Act is the governing
legislation. The CAWS By-laws contain an overall
provision to not pollute or contaminate any
drinking water source, with additional By-laws to
protect water quality. These By-laws allow our
rangers powers of entry to inspect, and provide
advice and direction on the management of waste.
The Health Act 1911 administered by DoH also
provides protection through the prevention of any
water source becoming contaminated, and the
ability to stop the use of any source °
contaminated.
The CAWS Act is administered by the DoW, but the
By-laws are enforced the Corporation. This
authority is delegated by DoW to the Corporation.
By-law enforcement is undertaken by specially
trained and authorised rangers and field staff. This
is the cornerstone of the Corporation's source
protection process as there are no statutory
powers for catchment management. This
arrangement has proven very effective in
managing catchment challenges. Fraccing poses a
new challenge in that DoW has regulatory
the
management,
authority
for
resource
Corporation bears the legal and ethical
responsibility to manage water sources and
provide safe drinking water.
Given

the

present

arrangements,
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Water

Corporation will have to rely on working
arrangements already implemented with DoW and
DoH to provide input to the approval and
regulation of fraccing as outlined in the Draft
Framework. This is a less than ideal situation.
Fortunately, there are long standing working
arrangements in place with these agencies but the
Corporation has the greatest level of operational
knowledge in how to manage water quality
impacts.
(--)We believe that working in close conjunction with
industry and government on fraccing regulation,
policy and operations will enable drinking water
specific concerns to be raised and appropriately
addressed.

WATER
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Short and long term monitoring

7. Hydraulic fracturing for
unconventional gas: minimising
drinking water quality risk
Risk Avoidance
National and state-wide policy on water quality
states that prevention or avoidance of risk is
the best form of management. Thus, Water
Corporation proposes unconventional gas
developments are located outside PDWSA and
1.5 km buffers. This will minimise risk of
contamination to the water supply. This
position is supported by the DoH and DoW.
•

DoH advocate the disclosure of all chemicals
used in the fracturing process.
Where the UGE is outside a PDWSA (and
1.5 km buffer) then a management plan must
be developed and used to protect local and
future water resources.

Risk management
Where UGE is conducted within a PDWSA (nondesired state) it should initiate a far more
detailed water quality and incident
management planning process aligning with
the requirements of the DoH, DoW and Water
Corporation. By way of example, such a plan
should include:
o Risk assessment
o Mitigation measures
(reference,
programs
o Monitoring
baseline and operational)
o Surveillance (including regular visits by
Water Corporation officers)
o Management procedures
o Incident notification and reporting
o Formal reporting
o Audit requirements
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As outlined in ADWG, there should be short-term
and long-term evaluation to ensure management is
adequate, protects public health and ensures longterm protection of a water resource. This will
require close engagement with all parties, risk
assessment, formal reporting and notifications as
currently used by the Corporation. As Water
Corporation has no statutory power, it is essential
there is leverage from the relationship with D-"/
and DoH. Furthermore, it is also essential to b
a working relationship with DMP.
Development of a monitoring program should
reflect the potential risk to a water supply. For
fracccing operations where a drinking water source
could be impacted the Corporation supports:
Sampling as part of the Environment Plan to
assess impacts above and below ground.
Community consultation with stakeholders
•
including the Water Corporation.
Monitoring to establish the baseline or pre•
impact quality.
Operational monitoring including chemical
•
(sampling from production bores and
monitoring bores), observational monitoring
(i.e. visual inspection of waste ponds).
pre-emptive
aimed
at
•
Inspection
identification of contamination prior to
impacting on water production.
As part of the EMP there is need for: sharing
data between agencies, agreed trigger and alert
li mits, agreed notification and reporting, and
routine review meetings and consultation.
•

Interagency Engagement
With the potential for fraccing to occur near water
sources, it is imperative that industry, regulators
and water utilities work together to understand,
manage and minimise risks to public health.
Further development of a collaborative interagency
approach would allow:
• Timely notification of the Corporation for new
proposals.
•
Life of project engagement with Water
Corporation
• Development of agreed monitoring programs
to assess short-term and long-term impacts

*YATE

•
•
•

Establish a formal reporting framework to
discuss: monitoring, incidents and
performance.
Development of an operational notification
system including criteria and triggers targeting
the identification of possible contamination.
Developing agreed processes for addressing
corrective actions to minimise any possible
impact on water quality.
Routine meetings and information sessions, as
used by DoW and DoH.

•
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8. Community perceptions regarding
management of drinking water
The general public have a strong belief that
our drinking water should be obtained from
high quality catchments that are rigorously
protected from contamination.
In 2006, a large scale community survey was
carried out by an independent consultant on behalf
of the DoW.
The survey included a large random sample of the
community living in the greater Perth-Bunbury
area of WA.
Recipients were chosen randomly from the WA
electoral roll giving a representative sample of the
community. Over a thousand surveys were
returned and analysed with the following findings:
•

the community is generally very concerned
about protection of drinking water sources.

•

83 percent felt that drinking water should be
protected by preventing possible contamination
rather than relying on treated water that was
used for other purposes.

•

70 percent felt that safety and protection of
drinking water sources should take priority
over all other issues and possible uses of dams
and the water.

•

68 percent felt that a drinking water source
should not be used for any other purpose
(Bruce 2006).

In the case of the Walkerton Incident in Canada
during 2000, Justice O'Connor said
"It is clear that the public strongly
favours source protection as a key
component of our water system. No other
aspect of the task of ensuring drinking water
safety received as much attention during the
town hall meetings this Inquiry held across
(O'Connor 2002).
Ontario"
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9. Summary
This section provides a summary of the main
conclusions aligning with the Terms of
Reference (ToR) given in Appendix 1.

ToR Clause 1.1(b) regulation of chemicals
used in the hydraulic fracturing process.

•

Chemicals used in the fraccing process must be
disclosed to DoH and comply with ADWG (this
is of particular importance in a PDWSA, or
where there is use of local water groundwater).

•

Disclosure of this information will allow more
meaningful monitoring of groundwater to
detect contamination. It is not practical to
sample all constituents, so it is essential that
the regulators know what is being used.

ToR Clause 1.1 Implications for WA hydraulic
fracturing for unconventional gas.

•

Update current interagency working group to
allow greater stakeholder engagement and
communication.

Q. Review and revise project referral process to
include the Water Corporation.
•

•

•

•

0

Prohibit unconventional gas exploration and
development within PDWSA (including a buffer
distance of 1.5 km).
Ensure all projects have an adequate EMP to
protect local water resources and future
sources.
Review and revise Water Corporation's current
drinking water management system to include
risk assessment tools for unconventional gas
development.
Where UGE occurs within a PDWSA, trigger a
detailed water quality management plan that
aligns with the requirements of DoH, DoW and
the Corporation to address public health and
water allocation issues.
Baseline and
operational monitoring programs should be
carried out and reported on the web.

ToR Clause 1.1 (a) how hydraulic fracturing
may impact on current and future uses of
land.

•

As large areas of the state are proclaimed for
public water supply, we are concerned that
UGE could increase the risk of contamination.
Thus, it is essential PDWSA's are protected to
prevent contamination from:
o Well integrity issues
o Surface storage of product water.
o Use of chemical that don't comply with the
requirements of the Department of Health.
o Vertical fissure formation and migration of
chemicals into superficial aquifers.
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ToR Clause 1.1 (c) the use of groundwater in
the hydraulic fracturing process and the
potential for recycling of produced water.

•

Within a PDWSA, abstraction of groundwater
must comply with allocation requirements of
DoW.

•

Recycled and treated product water must meet
the requirements of the DoW and DoH prior to
returning to the environment to prevent downstream contamination.

ToR Clause 1.1 (d) the reclamation
(rehabilitation) of land that has been
hydraulic fractured.

•

Rehabilitation is essential to minimise any
possible long term contamination of surface or
ground water.

•

All well-heads must be adequately sealed to
prevent the vertical migration of water,
chemicals or gas into overlying aquifers.

•

Monitoring should be continued as part of the
rehabilitation plan to ensure protection and
management of any delayed contamination
events.
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10. Recommendation

Interagency Engagement

Water Corporation does not endorse any
decision to increase public health risks in
drinking water source areas as it runs
counter with the fundamental principles of
drinking water management. Such a decision
will come at a huge social, financial and
ecological cost to the WA community. As
such, the Water Corporation supports the
development of onshore unconventional gas
outside of all PDWSAs and their 1.5 km buffer
zone. A position proposed by other state
agencies.

This submission shows the key role played by
numerous government agencies in the planning
and management of mining, land, water and public
health.

As UGD poses unacceptable risks to drinking water
sources, if UGD is allowed in public drinking water
sources the State Government would be required
to invest heavily in either (1) high-cost treatment
plants, to satisfy National and International
guidelines regarding the supply of safe drinking
water, or (2) development of new water sources
and associated infrastructure. The liability of the
WA Government and Water Corporation for any
illness (or even death) associated with water-borne
contamination of drinking water as a result of the
relaxation of access restrictions should be a serious
concern.

It is recommended DMP's interagency working
group expands its membership to include key
stakeholders such as representatives from the
Water Corporation and WA Planning. In so doing,
DMP can draw upon the Corporation's considerable
operational insight and technical experience.
Furthermore, the referral process for new
proposals can be more inclusive and sup.
regional management of water resources.

Commitment to source protection
There is strong evidence to show that prohibition
of high risk activities in water sources provides:
safe drinking water, minimises the need for
treatment, and protects natural purification of
water. As such, the Corporation is completely
committed to source protection and avoidance of
unnecessary and unacceptable risks to public
drinking water source areas.
Protection of future strategic water resources
With ever increasing demand for groundwater
there is an urgent need to protect future water
resources. These sources could become critical
water supplies to meet the demand for drinking
water in regional areas in the near future. These
strategic sources also demand our protection. It is
proposed that State Government develop a
program to assess and manage these future
sources. Mining proposals in these areas should
trigger detailed assessment, monitoring and
protection of these strategic water sources.

WAT E R
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12. Abbreviations

ACPOW Advisory Committee for the purity of
water
ADWG Australian Drinking Water Guidelines
CAWS Country Areas Water Act
CMS Catchment management strategy
CSG Coal Seam Gas
DoH

Department of Health

DoW Department of Water
DEC

Department of Environment Conservation

DMP

Department of Mines and Petroleum

DWSSP Drinking water source protection plan
EIA

Environmental Impact Assessment

EMP

Environmental management plan

MoU

Memorandum of Understanding

NHMRC National Health and Medical Research
Council
NSW New South Wales
PDWSA Public drinking water source area
RIWI

Rights in irrigation and water

SPOM Source protection operations manual
UGD

Unconventional gas development

UGE

unconventional gas exploration

WC

Water Corporation

WA

Western Australia

WHO World Health Organisation
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Appendix 1 — Terms of Reference

Standing Committee on Environment
and Public Affairs Inquiry into the
i mplications for Western Australia of
Hydraulic fracturing for
unconventional gas.
The Committee invites written submissions
from interested persons. A submission should
address the Committee's terms of reference.
The committee has resolved to inquire into
and report on the implications for Western
Australia of hydraulic fracturing for
unconventional gas, including:
a.

how hydraulic fracturing may impact
on current and future uses of land
b. the regulation of chemical used in the
hydraulic fracturing process
c. the use of ground water in the
hydraulic fracturing process and the
potential for recycling of product water
d. the reclamation (rehabilitation) of land
that has been hydraulically fractured.
Submission deadline: Friday 20 September
2013.

PM-#9503890-v1Submission_to_PSC_Inquiry_on_Unconventional_Gas_De
velopment_Final_Draft.DOC

21 Confidential

(PIRATE N

A

.

0

0

