Capability

Water Team
In a nutshell – we are passionate about what we do!
One of our key differentiators is that we genuinely strive to be involved with our clients to fully understand the
issues and challenges to deliver a valuable solution. We like to operate on a no-surprise basis.
It is essential to thoroughly understand hydrologic and hydraulic processes and develop and apply the right tools.
Thus, our work combines sound technical knowledge with the skills required to use the most advanced tools and
technologies available.
To complement our water capabilities, 360 Environmental's diversified and integrated team of environmental
approval specialists, contamination experts, zoologists, botanists, ecologists, auditors and GIS specialists. As a
result, we can provide environmental advice and management through all stages of a project's delivery, including
impact assessment, design, construction and revegetation.
Our motto: Give us your most challenging problem!
We would be pleased to discuss our skills and expertise in this area. So please give one of our team members a call
today!
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Integrated Water Management
Only 3% of all the water on earth is fresh, and of this 3%, only 0.3% is surface water, while over 30% is groundwater.
Thus, integrated water management is critical, while at the same time, a risk-based water management approach
is becoming more widespread.
Our water team can help you with the following:

•

Flood Risk Management Plans

•

Coastal Inundation and Flood Risk Assessments

•

Stormwater Management and Drainage

•

Dewatering Management Plans

•

Design Groundwater Levels

•

Managed Aquifer Recharge (MAR)

•

Living Stream Concept Design

•

Total Water Cycle Management

•

Lake Management and Advice

•

River Restoration

•

Water efficiency programs

•

Ecological Water Requirement Assessments

•

Protection of Receiving Environments

•

Risk Assessments, Communication and Facilitation

•

Document Authoring, GIS Mapping, Regulator Liaison and Approvals.
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Urban Water Management
Urban centres have experienced rapid growth in
water constrained areas, as easily developable land
has already been developed. Similarly, maintenance
and upgrading of infrastructure have not kept pace
with demands. Climate change studies indicate that
the problems arising from outdated and poorly
maintained infrastructure may become even more
devastating in the years to come, leading to more
severe flooding and damage to property.
Total water cycle management, including stormwater
management systems, groundwater controls, water
efficiency programs, wastewater management and
protection of receiving environments, is a critical
component of the land development, planning and
approval process in Western Australia, requiring integration with environmental planning engineering and
landscaping practices.
We have substantial experience developing water management reports under the Better Urban Water
Management (BUWM) framework, both in rural and metropolitan locations across Western Australia for greenfield
and brownfield developments. We further excel in all aspects of stormwater management and drainage, water
efficiency programs, wastewater disposal systems (non-sewered effluent disposal), groundwater control, and
protection of receiving environments.
Our highly experienced team can help you with urban water
management documents in support of various stages of
planning, including:

•

Regional Water Management Strategies (RWMS)Regional Strategy or Structure Plan

•

District Water Management Strategies (DWMS)District Structure Plan

•

Local Water Management Strategies (LWMS)-Local
Structure Plan, and

•

Urban Water
Subdivision

•

Site and Soil Assessments.

Management
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Infrastructure Water Management
Water management is a crucial consideration for all infrastructure
projects regarding direct (drainage, dewatering) and indirect
impacts (upstream and downstream environments) to the water
cycle. Water management is generally based on site-specific
hydrological and hydrogeological investigations. We regularly
undertake the design of conceptual drainage systems, including
drainage infrastructure sizing, 1D and 2D flood modelling, water
balance modelling, water quality modelling, and runoff and flow
estimates. We are entirely up to date with best practice guidelines,
including the recent updates to Australian Rainfall and Runoff (ARR
2019). Our water team can further provide specialised advice in
developing water management strategies and the completion of
supporting hydrological/hydraulic studies to mitigate these impacts
and meet regulatory requirements.
At preliminary project stages, we can prepare desktop hydrological
and hydrogeological assessments based on regional datasets to
determine opportunities and constraints for the proposed
infrastructure. These studies are often supported by field
investigations such as groundwater level and water quality
monitoring to identify potential impacts on significant environmental assets.
During the design and environmental approval process for large
infrastructure projects, 360 Environmental can provide specialised
advice in developing management strategies and conceptual designs
that assist in mitigating potential impacts on the water cycle. Water
management strategies are prepared to provide guidance to the
internal project team and to demonstrate to regulators that possible
effects have been considered and are being mitigated.
We routinely prepare a range of management plans, including Erosion
and Sediment Control Plans (ESCP), Construction Environmental
Management Plans (CEMP), Flood Risk Management Plans (FRMP),
Stormwater Management Plans (SMP) and Water Quality Management
Plans (WQMP).
Our staff is ISCA accredited, and thus we support Main Roads WA in
reporting on projects performance and formal verification under the
Infrastructure Sustainability (IS) rating scheme.
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Mine Water Management
Our approach is to consider the relationship
between the mine site and the catchment. It is
critical to take a holistic approach to avoid suboptimal decision making.
Our team has significant experience in executing
desktop and site-specific hydrological and
hydrogeological investigations. We regularly
undertake floodplain modelling, high-level water
balance modelling, runoff and flow estimates,
geomorphology assessments of waterways, and
conceptual drainage systems designs.
We are here to help with challenges such as:

•

Open-pit protection from surface water

•

Flood modelling

•

Asset protection

•

Investigation of water quality impacts due to wash-off

•

Optimisation of well placement and pumping rates

•

Dewatering management studies coupled to the catchment hydrology

•

Site- and catchment-wide water balance studies

•

Groundwater modelling

•

Conceptual engineering designs.
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Agriculture Water Management
Agriculture production is highly dependent on water and increasingly subject to water risks. It is also the most
significant water sector user, while also being a major polluter of our water resources. Improving agriculture's water
management is, therefore, essential to a sustainable and productive agri-food sector.
As the climate warms and government regulations
continue to become increasingly stringent,
agricultural processors and farm managers may need
assistance with agricultural water use and
management.
The water team at 360 Environmental can provide
significant support and knowledge on sustainable
agricultural practices. We are one of the most
experienced teams in WA to help with:

•

Land Capability Assessments

•

Nutrient Irrigation Management Plans (NIMPs)
and the use of water quality models such as
MEDLI

•

Advice
regarding
agricultural
water
management and environmental regulation

•

Works approvals, licence applications and
renewals

•

Annual compliance monitoring, including soil,
groundwater and surface water monitoring
programs

•

Wastewater management
sewered effluent disposal).

•

Water supply, groundwater licencing and hydrogeological investigations

•

Soil assessments

•

Site and Soil Evaluations (SSE)
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Water Monitoring
The water team at 360 Environmental has extensive
experience in the design, sample collection, data
assessment
and
reporting
associated
with
groundwater and surface water compliance monitoring
programs undertaken both during and postconstruction phases to ensure management strategies
are being implemented and performed as
recommended.
We are further experienced in the application of
groundwater abstraction licenses to support
construction activities, the design and construction of
groundwater abstraction bores, dewatering and drawdown impact assessments and preparation of associated
management plans, test pumping for the determination of sustainable bore yields, aquifer parameters, and the
supervision of bore rehabilitation.
We can assist with:
•

Design and implementation of water monitoring programmes

•

Groundwater and surface water monitoring

•

PFAS in groundwater monitoring

•

Soil sampling

•

Compliance and licence renewal monitoring

•

Data analysis and reporting

•

Water quality appraisals

•

Borehole test pumping and analysis

•

Supervision of drilling and bore rehabilitation
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Computer Modelling
Computer modelling tools, techniques and data availability have been improving over time. Now modelling plays
an essential role in determining water movement and quality and aid in the decision-making process.
Computer models are present in all aspects of water
management, contributing to improvements in the
quality of life in the urban environment. In this
respect, the use of models can help assess different
mitigation options by predicting consequences.
However, no single model can adequately represent
all aspects of the catchment environment; therefore,
making the right choice for an appropriate modelling
technique is fundamental.
360 Environmental Water Team has significant
experience in using computer models across all
phases of the water cycle. Our team members were
involved in developing and delivering many training
courses across Asia-Pacific and are involved in
educating future engineers in the appropriate use of
computer models in water management.
Our modelling approach develops a robust
understanding of the physical environment before any
analyses are made, influencing decision-making. We
then apply various modelling technologies and work
with our clients and stakeholders to help solve their
water-related problems. We aim to develop
appropriate, cost-effective and environmentally
sustainable solutions.
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Our Team
Dragan Tutulić

Adriana Paola Duarte Romero
Senior Hydrologist

Water Group Leader and Principal
Engineering Hydrologist
Dragan is an established civil
engineering
professional
with
extensive experience in water resources engineering and
risk-based water management. He has been delivering
water resources projects and has acted as a technical
advisor and peer reviewer for clients in the mining,
transportation, and power industries, utilities, dam safety
agencies, local, regional and central governments,
agriculture and environmental protection agencies
throughout Australia, New Zealand, South-East Asia and
Europe.

Paola is an experienced water professional
with over 14-years of water management
experience.
Her track record includes:

Dragan further excels in projects delivery, client liaison and
stakeholder engagement, and supporting other staff
through technical reviews, training/mentoring, and thought
leadership. His experience before joining 360
Environmental exposed him to emerging technologies. It
enabled Dragan to link potential tech partners and
engineering, having a good grasp on what's out there and
what's needed.
He had enjoyed time at the Universities as a guest lecturer
in computational river hydraulics at UNITEC Institute of
Technology and University of Auckland, New Zealand. He
had further developed and delivered well over 30 hydraulic
modelling training courses throughout Europe, Asia, New
Zealand and Australia to the scientific and engineering
community.
Also, he was involved with the preparation of
environmental court and public hearing evidence
documents regarding the technical aspects of several water
resources projects.
Dragan is a Professional Member of Engineers Australia
(MIEAus), Chartered Professional Engineer (CPEng), NER,
APEC Engineer and International Professional Engineer
(IntPE(Aus)). He is also a committee member of the
Engineers Australia Hydrology and Water Resources Panel
(WA) and a committee member of Stormwater Australia
(WA).
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•

The development of maintenance, works and
operational agreements and other assessments;

•

Options analyses and scopes for capital investment
and risk assessments;

•

Stormwater and drainage planning;

•

Water-sensitive urban design;

•

Water use efficiency and reuse;

•

Surface water and groundwater allocation and
licensing;

•

Drinking water source protection (surface water
and groundwater);

•

Quality and environmental risk assessment and
control.

With a strong ability to problem-solve, interpret and
communicate complex technical information and scientific
principles to stakeholders, she is passionate about
supporting and influencing forward-thinking thoughtleadership State and Local Governments, private agencies,
and consulting firms, as well as positively leading and
mentoring staff.
Paola's expertise lies in taking leadership roles to conduct,
design and assess complex water management planning
challenges where a variety of disciplines and services are
required to meet objectives and obtain expected outcomes
whilst meeting financial, social, environmental and
legislative aspects.
She has proficient writing skills and technical use experience
of hydrological and hydraulic modelling techniques. Paola is
fluent in English and Spanish.
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Nick Cahill

Varsha Gunness

Senior Engineering Hydrologist

Environmental Engineer

Nick has over ten years of experience in
Australia, the UK and the Middle East,
providing advice on hydrological,
hydrogeological, geophysical, and
civil
infrastructure
projects to the mining, urban development, utilities, and
local government sectors.

Varsha completed a Master of
Professional Engineering, specialised in
Environmental Engineering at the
University of Western Australia (UWA). She further holds a
Bachelor of Engineering (Energy Engineering with
Environmental Management), University of East Anglia, UK.

Nick has vast experience designing and executing large
surface- and groundwater monitoring programmes,
computer modelling of surface water and groundwater, and
water supply and stormwater drainage.

Varsha is a skilled environmental engineer with experience
working with water management plans, site and soil
evaluations and nutrient irrigation management plans.

Further, Nick has experience working on large scale mining
projects in the Pilbara and producing water management
plans for active mine sites to satisfy DMIRS requirements for
stormwater management.
Nick is experienced in the design of diversion channels,
flood bunds, abandonment bunds, and sedimentation
basins and modelling of surface runoff during mine
operations and post-closure.

Varsha has a particular interest and skills in sustainability in
transportation, carbon cycle and climate change. She has
further spent time studying solar energy.
Varsha is an Accredited Professional (ISAP), qualified and
trained by Infrastructure Sustainability Council of Australia
(ISCA) and has experience in reporting under the ISCA tool.
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Nick is further tasked with the following:

•

Prepare water management strategies and plans
within the Better Urban Water Management
Framework

•

Mentor graduates and junior members of staff;

•

Plan and co-ordinate field schedules

•

Conduct field sampling and install remote sensing
equipment

•

Engage and manage drilling contractors and
supervise the installation of monitoring wells and
production bores

•

Perform water balance and watershed analysis
investigations

•

Analyse and integrate field data and geotechnical
reports for hydrogeological assessments

•

Analyse and interpret spatial information in GIS.
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Shuchen Li
Hydrologist
Shuchen completed her Master of
Professional Engineering, specialised in
Environmental Engineering at the University of Western
Australia (UWA), followed by a Hydrogeology graduate
certificate from UWA.
Shuchen is a skilled and competent junior professional with
experience in Site and Soil Evaluations, Nutrient Irrigation
Management Plans, living stream concept design, flood
assessment and protection and surface water/ groundwater
monitoring and data analysis.
Shuchen further excels in spatial data analysis, hydrologic
and hydraulic modelling.
Shuchen is a Graduate Member of Engineers Australia
(GradIEAus).


shuchenli@360environmental.com.au
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Selection of Projects
Cardinia Surface Water Assessment
Kin Mining NL engaged 360 Environmental to
undertake a surface water assessment of the
Kyte, Lewis Phase 4 and the associated waste
dump within the Cardinia project.
An assessment of all other mining areas at
Cardinia is of interest. Combining them into one
model domain at this stage is a cost-effective way
forward, rather than building a small model for
Kyte and Lewis Phase 4 now, and adding on parts
for Helens, Fiona, Rangoon, potentially Cardiania
Hill and Hobby, as well as future Lewis phases.
The Cardinia project comprises the following mining areas:

•

Kyte

•

Bruno

•

Lewis and Lewis South (multiple future pits)

•

Rangoon

•

Helens North and Helens South

•

Cardinia Hill

•

Hobby

The surface water assessment of the site was carried out to support the Mining Proposal at Cardinia.

Coolgardie Gold Project Surface Water Assessment
Focus Minerals Limited commissioned 360 Environmental to undertake a
surface water assessment at Coolgardie for the following mining projects:
•

Expansion of Greenfield Project

•

Expansion of Brilliant South Project

•

Development of the Bonnievale Underground Project

A surface water assessment was required to support impact assessment and
approvals to undertake mining at Coolgardie.

360 Environmental Pty Ltd
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Solomon Power Station Hydrological Assessment
Contract Power Group (CPG) commissioned our water team
to carry out a hydrological assessment to assist the future
planning and expansion of the Solomon Power Station. This
assessment forms a part of CPG's design deliverables to
FMG.
The site is approximately 30 ha and is located
approximately 10 km east of the FMG Solomon Hub.
This hydrological study focuses on the potential flood issues
at the site, assesses the flood extent and magnitude for
several rainfall events, and provides future studies and
planning recommendations.

Mount Goldsworthy Mine Leases - Hydrological Study
RFF Pty Ltd (RFF) commissioned 360 Environmental Pty Ltd
(360) to prepare a Hydrological Study Report to assist the
future planning and potential redevelopment of three mine
tenements at Mt Goldsworthy mine (the site).
The site is approximately 69.6 km2 and is located
approximately 100 km east of Port Hedland. The site has been
in maintenance and rehabilitation since the cease of
operation in 1982. RFF is currently investigating site
redevelopment options.
This hydrological study focuses on the potential flood issues
at the site, assesses the flood extent and magnitude for
several rainfall events, and provides future studies and
planning recommendations.
A hydrological model was used to calculate surface runoff, and
a 2-Dimensional (2-D) hydrodynamic flood model was built for flood mapping. The 2-D model was simulated using
50%, 20%, 10%, 5% and 1% AEP rainfall events, and flood depth and hazard maps were produced. The modelling
work was carried out with consideration of the latest Australian Rainfall and Runoff: A Guide to Flood Estimation
(Commonwealth of Australia, 2019).

360 Environmental Pty Ltd
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Rockingham Waste to Energy Stormwater
Management Plan and Optimisation
New Energy Corporation (NEC) commissioned
360 Environmental to prepare a Stormwater
Management Plan (SMP) for the East Rockingham
Waste to Energy Plant (the site) to satisfy
Condition 8 of the Development Approval (DA).
This report aims to outline the principles and
management strategies for stormwater at the
site and demonstrate how the civil design will
meet those objectives.
To achieve this, 360 Environmental have undertaken the following tasks:

•

Reviewed available documents and literature, guideline policies and previous studies relevant to the site

•

Completed a desktop assessment of the pre-development environmental conditions of the site

•

Reviewed existing design criteria for the management of stormwater runoff at the site

•

Built a hydrological and hydraulic model for the stormwater and process water networks for the site

•

Optimised the site's stormwater infrastructure to demonstrate how the site will comply with the design
criteria

•

Identified monitoring and maintenance requirements for the site pertinent to the stormwater
infrastructure's efficient and continued functioning, upgrades and associated detention storages.

Lake Street Urban Stream Project
360 Environmental forms a part of the delivery team
responsible for providing project support in hydrology and
hydraulic analysis through the development and use of
computer models to support the design of the urban
stream. Additionally, environmental and urban water
management advice is provided, as needed.
Using the computer models to optimise the design of the
urban stream is critical in supporting sustainable and longterm solutions that are at the same time cost-effective.

360 Environmental Pty Ltd
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Perth Airport Drainage Design and MDP Reporting
Perth Airport Pty Ltd (PAPL) commissioned our water team to
undertake hydrological and hydraulic modelling of the Northern
Main Drain (NMD) and proposed associated stormwater
detention for a range of rainfall events. As part of the
development work within the Airport North Precinct, the NMD
needs upgrading to enable higher conveyance capability and
storage areas added to detain surface runoff from aeronautical
and non-aeronautical developments at the estate. The modelling
was completed to determine the land area required for the NMD
upgrades and associated detention storages.
Following the completion of the stormwater modelling, our
water team assisted PAPL to identify the hydrological regime of
the site and analyse the potential implications of the proposed
development on surface water, groundwater and wetland
resources on- and adjacent- to the site and identify measures to
mitigate the impacts.
Following the completion of the stormwater modelling, our water team assisted PAPL to identify the hydrological
regime of the site and analyse the potential implications of the proposed development on surface water,
groundwater and wetland resources on- and adjacent- to the site and identify measures to mitigate the impacts.

Tonkin to Roe Hwy Water Monitoring
Main Roads Western Australia proposes to upgrade
a six-kilometre (6 km) section of the Tonkin
Highway from south of Roe Highway to Kelvin Road
from four to six lanes and a freeway standard.
360 Environmental is carrying out a preconstruction water monitoring program to
establish baseline conditions. There are a few water
resources in the vicinity of the proposed works,
including groundwater, wetlands, waterways, and
open drains. A water baseline monitoring program
for the water resources must identify the water
discharges and the receiving water quality
conditions before the works commencing.
Water monitoring will continue during and postconstruction to assess against the gathered baseline information.
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Tonkin Hwy Extension PFAS Groundwater Monitoring
360 Environmental was commissioned to carry out the sampling
and analysis of 30 wells along the Tonkin Highway Extension
from Oakford Road in the north to Southwestern Highway at
Mundijong in the south. Sampling and analysis were undertaken
for the in-situ physiochemical parameter, PFAS/PFOS, and heavy
metals.
All samples were analysed for 30 PFAS, using US EPA method 537
and eight dissolved heavy metals. PFAS analysis was performed
to ensure that the limit of reporting is sufficient to compare the
results to the PFAS NEMP 2020 freshwater 99% guidelines.
All samples were collected in accordance with the Department
of Water and Environment Regulation (DWER) Interim Guideline
on the Assessment and Management of PFAS (DER, 2017), and
the PFAS National Environmental Management Plan (HEPA,
2020).
All samples were collected using PFAS compliant (HDPE and
silicone) tubing. Field parameters were recorded using a YSI Pro
Plus multiparameter probe and Flow-Through-Cell.

Mitchell Freeway Extension Hester Avenue to Romeo
Road
Mitchell Freeway is the main arterial road that connects the
northern suburban areas with Perth's central business district.
The freeway currently terminates at Hester Avenue. The project
will extend the Mitchell Freeway a further 5.6 km from Hester
Avenue to Romeo Road. In addition, it will further upgrade
Wanneroo Road to a dual carriageway for 5.5 km from Dunstan
Road to Trian Road.
Main Roads WA is a member of the Infrastructure Sustainability
Council of Australia (ISCA) and requires the project to report its
performance and formal verification under the Infrastructure
Sustainability (IS) rating scheme. IS is Australia's only
comprehensive rating system for evaluating sustainability across
design, construction and operation of infrastructure.
Our role in the project is to assess the project's performance
against several credits related to specific sustainability
categories. The sustainability assessment is facilitated using the
IS rating scheme, which consists of a Technical Manual and a Scorecard. We further support the sustainability
leadership team with weekly sustainability inspections with the sustainability leadership team, communicating
relevant environmental performance information internally and externally, monthly progress reports.
360 Environmental Pty Ltd

Capability Statement

Broome WWTP NIMP
This NIMP has been prepared to support Stage Two of
construction at the Broome North Wastewater Treatment
Plant (BNWWTP) and a Works Approval, which is being
submitted to include:

•

Increasing the design capacity of the WWTP to 7.0
ML/day and licenced capacity to 4.75 ML/day

•

Installing a third centre pivot irrigation system to
the west of the WWTP, within the existing
prescribed premises boundary

•

Increase the Mamabulanjin Aboriginal Corporation
seed bank nursery irrigation from 14kl/day to
28kl/day for an additional 24 months.

The objective of the NIMP is to demonstrate that the rate,
quantity, and quality of treated wastewater that will be
irrigated on proposed Pivot 3 will be maintained and will
not adversely impact the surrounding water resources.

Several SSE for Land Developments
Our team has extensive experience in preparing site, and
soil evaluation (SSE) plans across WA.
An SSE is required when a site set for a subdivision
application is not connected to a reticulated sewer. An SSE
is carried out to determine if the site has an adequate
capacity for sustainable on-site sewage management.
Some of the recent SSE plans prepared by our team include:
•

Kwinana Fertiliser Expansion Project

•

Esperance Chalet Village

•

Lot 199 Waroona

•

Lot 8 Buckthorn Drive

•

46 Gaston Road, Bullsbrook

•

Lot 24 Lloyd Road Baldivis

•

Willowbrook Caravan Park

•

4010 Reserve Road, Chittering

•

1925 Falls Road, Hovea

•

786-788 Walker Road, Serpentine
360 Environmental Pty Ltd

Water Team

Capability Statement

Water Team

Muchea Agricultural Precinct Water Management Strategy
Co-operative Bulk Handling (CBH Group) commissioned 360
Environmental Pty Ltd to prepare a Water Management
Strategy (WMS) in support of a subdivision development at
Lot 400 Brand Highway, Muchea (the site, Figure 1).
The site is 38.4 ha and is located within the Shire of
Chittering (SoC), approximately 57 km north of Perth. The
ultimate proposed development includes constructing
seven agricultural lots and associated road reserves (Figure
2).
The WMS assesses the water management issues at the site
and makes recommendations for future studies. It is
envisaged that the WMS will initially support a subdivision
application and ultimately provide technical information to
inform the Urban Water Management Plan/s (UWMP) that
will be required to address the conditions of subdivision
approval.

Lots 1793 -1795 Matison Street, Southern River - District and Local Water Management Strategy
360 Environmental Pty Ltd (360 Environmental) has been
commissioned by Parcel to prepare this District and Local
Water Management Strategy (D&LWMS) to support the
lifting of Urban deferment in the Metropolitan Region
Scheme and to accompany the submission of a Local
Structure Plan (LSP) for Lots 1793-1795 Matison Street,
Southern River (the site).
The site is approximately 12.6 hectares (ha) and is in the City
of Gosnells, approximately 30 kilometres (km) southeast of
the Perth CBD.
The proposed development will influence the total water
cycle because of an increase in impervious area, clearing
small amounts of native vegetation, and cutting and filling and changing to existing stormwater infrastructure.
Therefore, the D&LWMS has been prepared to provide strategies and plans for total water cycle management
across the site, following the Water Sensitive Urban Design (WSUD) and similar guiding documents.
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