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The right stormwater solution for every site 

The Ocean Protect UrbanGreen Staircase simplifies the 
process of integrating a water sensitive urban design 
(WSUD) that achieves your runoff goals. Its aims are to 
manage stormwater runoff close to the source and to 
replicate the site’s pre-development hydrology, as much 
as possible. 

The first step in the design process is to select the 
runoff management practices that best suit your site, 
such as infiltration and harvesting. Particular attention 
also needs to be given to pre-treatment needs. If the 
entire design storm cannot be retained through runoff 
reduction methods, a best management practice 
(BMP) is required to manage the balance. Finally, a 
detention system is selected to address any outstanding 
downstream erosion.  

Our high-performance gross 
pollutant removal technologies 
reliably remove sediment, litter 

debris and total suspended 
solids from stormwater.

Subsurface Infiltration

Rainwater Harvesting

Biofiltration

Detention

Filtration

Hydrodynamic SeparationTr
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Harnessing the tangential forces of flowing 
stormwater to capture and remove pollutants 

Hydrodynamic separators (HDS) are flow-through 
structures that utilise a settling or separation unit to 
remove sediments and other pollutants from stormwater 
runoff. They are amongst the first technologies developed 
for treating stormwater, with many of the Ocean Protect 
hydrodynamic separation products having demonstrated 
their effectiveness and reliability for more than 20 years. 

The efficacy of our hydrodynamic separators at removing 
solids from stormwater has not only been proven through 
rigorous laboratory testing, but also through their 
extensive use in the field at sites across the country. They 
are an optimal choice as the first component of treatment 
trains, and especially efficient in removing gross solids, 
litter and debris, while also capable of removing total 
suspended solids (TSS).

Fundamentals of Ocean Protect HDS

Hydrodynamic separators use the force of the incoming 
flow of stormwater to create a low velocity vortex 
action to:

• Increase efficiency by increasing length of flow path
and eliminating short circuiting

• Concentrates solids in a stable, low velocity flow field

They incorporate flow controls to:

• Minimise turbulence and velocity

• Prevent flow surges and re-suspension

• Retain floating pollutants

Other benefits of HDS include:

• They provide easy access to captured pollutants,
which simplifies maintenance

• Have low head loss requirements, which makes
siting easier

• Are suitable for sites with limited space

• Harness the flow of water in their operation, and
therefore require no external energy source

• Can be easily retrofitted into existing storm
drain systems

Hydrodynamic separators are 
widely accepted as a first-line 

pre-treatment system for the 
effective removal of solids.

Hydrodynamic separation



Ocean Protect Gross pollutant removal   3

HDS products work well as standalone or end-of-pipe 
treatment systems and can be easily implemented in a 
retrofit scenario. They are particularly effective for the 
removal of solids, trash and debris – and can help you meet 
load-based reduction requirements for these pollutants. 

HDS are also optimal pre-treatment systems – and an 
important building block in a WSUD. By removing solids, 
litter and debris prior to detention, infiltration or re-use 
systems, you can significantly increase their service life. 

Water quality 

HDS products provide high-performance stormwater 
pollutant removal. These systems are effective in 
removing solids to meet water quality goals and can be 
designed to achieve site treatment goals for TSS or oil. 

Pre-treatment for other Water Sensitive Urban 
Design (WSUD) treatment measures 

Installing hydrodynamic separation systems as 
pre-treatment device lessens downstream loading to 
reduce maintenance.

Inlet and outlet pollution control 

Our HDS products are especially effective for capturing 
and removing solids, trash and debris. They can be 
installed at either the inlet or outlet-end of a drainage 
system to prevent pollutants from being discharged into 
lakes, streams or the ocean. 

Maximising your land use and 
development profitability 

Hydrodynamic separator systems are utilised in below 
ground systems. The advantages this offers over above 
ground systems includes: 

• Land space saving that enable an increase in
development density and reduce sprawl

• The potential to add car parking, increase building
size, and develop outparcels

In addition, their compact design reduces construction 
and installation costs by limiting excavation.

Maintenance

The primary purpose of hydrodynamic separation 
systems is to filter out and prevent pollutants from 
entering our waterways. Like any effective filtration 
system, these pollutants must be periodically removed to 
restore the system to its full efficiency and effectiveness. 
Maintenance requirements and frequency are dependent 
on the pollutant load characteristics of each site. 
Maintenance activities may be required in the event of 
a chemical spill or due to excessive sediment loading 
from site erosion or extreme storms. Similarly, the system 
should be inspected after major storm events.

Ocean Protect offers a number of suitable maintenance 
plans for all our stormwater products. Visit 
www.oceanprotect.com.au or call us on 1300 354 722 to 
discuss the most suitable plan for your system.

Applications
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High performance 
hydrodynamic separation
The Vortechs system is a high-performance 
hydrodynamic separator that effectively removes fine 
sediment, oil and grease, as well as floating and sinking 
debris. Its swirl concentrator and flow controls work 
together to minimise turbulence and provide stable 
storage of captured pollutants. The design also allows for 
easy inspection and unobstructed maintenance access. 

Pre-cast models can treat peak design flows up to 
700 L/s; cast-in-place models handle even greater 
flows. A typical system is sized to provide an 80% load 
reduction based on field and laboratory-verified removal 
efficiencies for varying particle size distributions such as 
50-micron sediment particles.

The Vortechs system’s swirl concentrator and 
flow controls work together to create a low energy 
environment, ideal for capturing and storing fine particles 
and other pollutants of concern.

Features and benefits 

Shallow profile 

• Easy and cost-effective installation, especially on sites
with high groundwater or bedrock

• Typical invert only one metre below inlet/outlet pipe

Effective fine solids removal 

• Large swirl chamber – enhances very fine particle
removal (down to 50 microns)

• Flow controls reduce inflow velocity and increase
residence time

• Largest treatment zone surface area of any swirl
concentrator system available

Easy maintenance 

• Unobstructed access to stored pollutants

• Sealed swirl chamber decreases clean-out volume
and liquid disposal

Proven performance 

• Performance verified by NJCAT and WA Department
of Ecology

FLOATABLES BAFFLE WALLFLOATABLES CHAMBER

LOW FLOW CONTROL

OUTLET CHAMBER

SWIRL CHAMBER
HIGH FLOW CONTROL

INLET PIPE

OUTLET PIPE

Vortechs®

HYDRODYNAMIC SEPARATION
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Engineered performance and 
installation simplicity
The VortSentry HS system employs a helical flow pattern 
that enhances containment of pollutants and provides 
effective removal of settleable solids and floating 
contaminants from urban runoff. 

With the ability to accept a wide range of pipe sizes, the 
VortSentry HS can treat and convey flows from small to 
large sites. A unique internal bypass design means higher 
flows can be diverted without the use of external bypass 
structures. The design of the VortSentry HS minimises 
adverse velocities and turbulence in the treatment 
chamber. This helps to prevent washout of captured 
pollutants even during peak conditions. 

The VortSentry HS is also available in a grate inlet 
configuration, which is ideal for retrofits. 

Features and Benefits 

Helical flow pattern

• Enhances trapping and containment of pollutants

• Provides effective removal of settleable solids and
floating contaminants

Unique internal bypass

• Accepts a wide range of pipe sizes to treat and convey
a wide range of flows

• Higher flows can be diverted without the use of
external bypass structures

• Secondary inlet enhances floatable debris capture

Flexible, compact design 

• Small manhole footprint

• Pipe Inlet and grated inlet configuration available

• Round, lightweight construction for easy installation

OUTLET 
PIPE INLET PIPE 

PRIMARY INLET 

TREATMENT 
CHAMBER 

OUTLET FLOW 
CONTROL 

FRAME 

GRATE 

FLOW PARTITION 

SECONDARY 
INLET 

GRATE INLET 

HEAD  
EQUALIZING  
BAFFLE 

VortSentry® HS 

HYDRODYNAMIC SEPARATION
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Superior debris capture
The VortCapture is a full capture, high-capacity litter 
and debris removal solution designed to remove 
particles greater than 5 mm. It combines the proven 
sediment removal capabilities of our other hydrodynamic 
separators, with superior litter and organic debris capture. 
The result is a system that effectively captures and retains 
a broad range of pollutants. 

How does it work? 

Stormwater runoff enters the unit tangentially to promote 
a swirling motion in the screened treatment chamber. 
High relative tangential velocities (across the screen face 
versus through the screen) indirectly screen the pollutants 
while also scouring the screen to prevent blinding. 

Treatment continues as polluted water circles within the 
chamber and settleable solids fall into, and are retained, 
in the sump. Treated water exits the treatment chamber 
through a flow control orifice located behind the baffle 
wall. A flow partition and head equalising baffle reduce 
the potential for re-suspension or washout of captured 
pollutants during higher flow conditions. VortCapture 
systems are housed in concrete manhole structures, 
commonly available in diameters from 1.2 to 3.0m, 
with larger sizes available. 

Features and benefits 

VortCapture traps 100% of incoming material larger than 
5mm, including neutrally buoyant material.

• Submerged outlet traps floating oil and grease

• Compact manhole-based design is ideal for utility
conflicts and congested sites

• Available in convenient concrete manhole structures
of variable diameters

• Unobstructed maintenance access

• Inline, offline, grate inlet and drop inlet

• Internal and external bypass available

• High treatment flow capacity up to 300 L/s

Inlet Pipe

Manhole

Outlet PipeInlet Aperture

Flow Partition

Head
Equalizing Baffle

Submerged
Flow Control
Outlet

Treatment
Chamber Baffle

Debris Screen 

Treatment
Chamber 

The performance and longevity 
of media filtration systems is 

governed by a number of variables 
that must be carefully considered. 

VortCapture™

SCREENING
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Cost-effective, easily maintained 
gullypit insert
The OceanGuard is a proven gullypit insert that’s been 
designed for easy retrofitting into new and existing 
stormwater gullypits, requiring no construction or land take. 
It removes a significant portion of sediment, litter, debris 
and other pollutants from water entering the stormwater 
system, and can be installed in either kerb inlet, standard 
pre-cast gullypits or manhole gullypits. Using low-cost 
passive screening and optional oil-adsorbent media, the 
OceanGuard can be customised to meet site-specific 
requirements with interchangeable polyester mesh screens 
ranging from 200 to 1600 micron pore size. Unless 
specified otherwise, 1600 micron filter mesh screening 
bags are supplied as standard. 

Designed for easy fit into new or 
existing gully pits, the OceanGuardTM 

is a simple and effective solution 
for preventing gross pollutants from 

entering the stormwater system.

The OceanGuard is also effective as a pre-treatment device 
for use in a treatment train with hydrodynamic separators, 
filtration devices, ponds and wetlands. In many cases, it is 
often the most practical solution for retrofits. 

Independently trialled and tested by city councils 
throughout Australia and New Zealand, and with installation 
of over 15,000 units including North America, the 
OceanGuard filter is the premier gully pit insert. 

How does it work? 

As stormwater enters a storm grate or gullypit, it passes 
over the oil adsorbent pillows (optional) and into the 
screening bag. Litter, debris, and other pollutants larger 
than the screening bag aperture are captured and retained, 
while the oil adsorbent pillows reduce oil and grease. If 
the screening bag is full, or during high flows, overflow 
is released through the overflow apertures in the frame 
assembly. 

The performance and longevity 
of media filtration systems is 

governed by a number of variables 
that must be carefully considered. 

OceanGuardTM

SCREENING
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Design and operation 
The OceanGuard consists of a screening bag supported 
by a filter box and structural cage. Modular plastic 
deflector panels attach to the filter box and guide the 
flow of water to the screening bag. The screening bag 
captures pollutants and allows the water to pass through 
to the outlet pipe. Optional absorbent material inside the 
screening bag captures oil and grease. Openings in the 
filter box allow water to bypass the screening bag during 
high flow conditions to prevent surface flooding. 

Capabilities 
• Captures sediment, litter, debris and other pollutants

before they enter the drainage system

• Fits a range of gullypit sizes – ideal for retrofits

• Easy access – maintenance friendly design, generally
no confined space entry required

• Bypasses high flows with no moveable parts

• Adjustable panels allow fine-tuning during installation
for a perfect fit

Configurations 
The kerb entry OceanGuard is inserted through the pit 
access cover and is supported by aluminium arms fixed 
to the kerb channel/pit wall. 

The Drop-In OceanGuard is designed to simply insert 
into the gullypit below the grate, again supported by 
aluminium arms fixed to the kerb channel/wall pit. Plastic 
deflector panels seal against the pit walls and direct flow 
into the filter box and through the mesh screens. There 
are two standard sizes to fit most pre-cast regular and 
kerb entry gullypits. Custom designs can be fabricated for 
non-standard pits. 

Installation, inspection 
and maintenance 
Traffic control must be well planned when installing, 
inspecting or maintaining OceanGuard Filters. All 
standard rules and regulations governing traffic control 
and safety while working on the road must be rigidly 
followed at all times. All potential hazards must be 
identified and control methods put in place prior to 
installing, inspecting or maintaining filters. 
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Hydrodynamic separation available models

Vortechs 
model

Swirl chamber 
diameter 

Internal length Water quality flow1 Peak  
treatment 

flow2

Sediment 
storage

m wm 50  µm 110 µm 200 µm L/s m3

1000 0.9 2.7 5.9 16.7 27.8 45.3 0.5

2000 1.2 3.0 10.2 28.3 48.1 79.3 0.9

3000 1.5 3.4 16.7 48.1 76.5 127.4 1.4

4000 1.8 3.7 22.1 62.3 104.8 169.9 1.8

5000 2.1 4.0 31.1 87.8 147.2 240.7 2.4

7000 2.4 4.3 39.6 116.1 189.7 311.5 3.1

9000 2.7 4.6 51.0 147.2 240.7 396.4 3.7

11000 3.0 4.9 65.1 184.1 303.0 495.5 4.3

16000 3.7 5.5 93.4 263.3 433.2 707.9 5.4

1.  Water Quality Flow is based on 80% removal for a particle size distribution (PSD) with an average particle size as listed. Particle size
should be chosen based on anticipated sediment load.

2.  Peak Treatment Flow is maximum flow treated for each unit listed. This flow represents an infrequent storm event
such as a 5, 10 or 20 year storm.
Standard Vortechs System depth below invert is nominal 900mm for all precast models.
Cast-in-place systems are available to treat higher flows. Check with your local representatives for specifications.

VortSentry HS 
Model

Swirl Chamber 
Diameter

Typical Depth 
Below Invert

Water Quality Flow1 Max. Size 
Inlet/Outlet

Sediment 
Storage

m m 240 µm  L/s mm m3

HS09 0.9 1.7 15.6 450 0.4

HS12 1.2 2.1 34.0 600 0.7

HS15 1.5 2.4 62.3 750 1.1

HS18 1.8 2.8 104.8 900 1.6

HS21 2.1 3.2 158.6 1050 2.1

HS24* 2.4 3.5 229.4 1200 2.8

* Models may not be manufactured in your area. Check with your local representative for availability.

1. Water Quality Flow is based on 80% removal for a particle size distribution with an average particle size of 240 microns.

This flow also represents the maximum flow prior to which bypass occurs.

Notes:   Systems can be sized based on a water quality flow or on a net annual basis depending on the local regulatory requirement.

 When sizing based on a water quality storm, the required flow to be treated should be equal or less than the listed water quality 
flow for the selected system. Systems sized based on a water quality storm are generally more conservatively sized.

Additional particle size distributions are available for sizing purposes upon request.

 Depth below invert is measured to the inside bottom of the system. This depth can be adjusted to meet specific storage or 
maintenance requirements.

Contact our support staff for the most cost effective sizing for your area.
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Screening available models
VortCapture Diameter Typical depth 

below invert
Max. Pipe 

size inlet/outlet
Water quality 

flow rate
Debris storage 

capacity
Sediment 

storage 
capacity

mm m mm L/s m3 m3

VC40 & VC40HF† 1.2  2.4 450 (900†) 39 0.8 0.5

VC50 & VC50HF† 1.5 2.7 450 (1050†) 69 1.5 0.8

VC60 & VC60HF† 1.8 3.0 600 (1200†) 109 M2.3 1.2

VC70 & VC70HF† 2.1 3.2 750 (1500†) 185 3.4 1.6

VC80 & VC80HF† 2.4 3.7 900 (1800†) 283 4.7 2.1

Note: Larger models may be available in your area.

OceanGuard**

Plan ID Maximum Pit  Plan Dimensions

S 450mm x 450mm

M 600mm x 600mm

L 900mm x 900mm

XL 1200mm x 1200mm

Depth ID

Plan ID ¹ 2 3

S

M

L

XL

**  Above models available with either 200 micron nylon, 1600 micron burn-resistant (standard) or 5000 micron Stainless steel options.

† Standard VortCapture system with offline diversion chamber.

Depth ID Bag Depth Overall Depth 

1 170 270

2 300 450

3 600 700



Ocean Protect supplies and maintains 
a complete range of filtration, 
hydrodynamic separation, screening and 
oil/water separation technologies.

Call 1300 354 722

www.oceanprotect.com.au




