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1.0 Introduction
Tree Pit’s are mini rain gardens (also
known as Tree Filter Boxes or Street
Tree Wells) that comprise of a tree
planted within an underground pre-cast
concrete pit that generally consists of a
combination of media layers that allows
stormwater to slowly infiltrate from the
surface down to under drain pipes where
the treated stormwater is then conveyed
to a traditional stormwater drainage system.
The Ecosol™ Tree Pit is a modern, fully
self-contained stormwater treatment
system that provides tertiary treatment
of stormwater flows in one compact
device at a street scape level.

The system has been designed to provide a robust and durable cost effective,
aesthetically attractive kerb-side treatment system. The system is filled with porous
filter media and planted with vegetation to remove pollutants from stormwater
runoff using natural and physical processes.

Figure 1- Typical Ecosol™ Tree Pit

In developing this innovative stormwater treatment system careful consideration
has been given to durability, longevity, cost, and maintainability. Key commercial
technical features include:
• low visual impact and energy footprint;
• designed hydraulics with proven performance and longevity;
• scalable, adaptable design; and
• cost effective maintenance regime.
This technical manual describes the operation and performance characteristics of
the system.
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1.1 How The Ecosol™ Tree
Pit Works
Today Tree Pits are an integral part of a
total treatment train approach and are
incorporated into most street scape
designs. As they are applied at a street
scale to capture and treat stormwater
runoff close to its source. They not only
provide us with a compact, efficIent
stormwater treatment solution they also
help to enhance street scape aesthetics.
Tree Pits, also commonly referred to as
Rain Gardens and Tree Filter Boxes are
configured as vegetated filtration systems
with a collection pit and are designed to
remove fine suspended solids and
dissolved pollutants. The system operates
by filtering stormwater runoff through
carefully selected and planted vegetation and or trees.
Stormwater pollutants transported in
surface run-off are conveyed to the
roadside kerb where they then enter
the Ecosol™ Tree Pit. Detention of
stormwater within the system then allows
flows to slowly filter thought the
vegetated and engineered soil media
where physical and biological processes
remove pollutants. Treated stormwater
then flows to the under drain pipes at
the base of the system and then discharges
to the nearest drainage system.
The Ecosol™ Tree Pit is a fully self-contained
system supplied to site ready to install,
thereby reducing on site construction
lead-times and disruption to the
general public.
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Figure 3 - Ecosol™ Tree Pit Cross Section

Figure 2 - Typical Ecosol™ Tree Pit

2.0 Warranty and Life Expectancy
The Ecosol™ Tree Pit has a one-year warranty covering all components and
workmanship. Urban Asset Solutions Pty Ltd will rectify any defects that fall within
the warranty period. The warranty does not cover damage caused by vandalism
and may be invalidated by in appropriate cleaning and maintenance procedures or
where the unit is not cleaned and maintained within the recommended frequency.
The Ecosol™ Tree Pit is designed to meet strict engineering guidelines and
manufacturers guarantees and is one of the most durable stormwater treatment
systems available. All PVC components have a life expectancy of 25 years while
the precast concrete pit has a life expectancy of 50 years providing appropriate
maintenance practices are employed.

3.0 Safety Considerations
The simple, yet effective design of the Ecosol™ Tree Pit reduces OH&S risks as most
of the work is undertaken in a controlled factory environment. The unit arrives to
site complete and ready for installation reducing significantly on-site time, an
important factor given the costs associated with delays that can be caused by
inclement weather.

4.0 Environmental Impact
Urban Asset Solutions Pty Ltd is accredited
to ISO 14001 (Environment) and
undertakes all manufacturing and
construction within the requirements
of this Standard. Hence, its carbon
impact is limited and as the Ecosol™
Tree Pit is housed in a pre-cast pit and
is usually located underground it is
aesthetically unobtrusive. Further the
installation of the system provides a
positive outcome for the environment
significantly reducing the volume of
pollutants conveyed in stormwater
runoff from reaching receiving waterways.
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5.0 Key Features and Benefits
The Ecosol™ Tree Pit is designed to carry out multiple treatment processes of
stormwater within the one compact system. Bio filters provide a total treatment
train solution with expected high pollutant removal rates of gross pollutants,
suspended solids, nitrogen, phosphorous, heavy metals and hydrocarbons. Easily
installed, the pre-cast unit can be incorporated into most kerbside street scapes
and can assist in the overall aesthetics of the built environment.
Key Features

Benefits

Hydraulics

• Designed and managed hydraulics eliminates blockage risk
• Designed ponding increases biological treatment

Pollutant Capture and Retention

• High Capture efficiency of SS, P and N
• Retention of Gross Pollutants

Design and construction

• Modular System with all internal plumbing factory fitted
reducing on site installation time and cost
• Product is made in house thereby reducing lead
times significantly
• Modular pre-cast concrete unit with a designed life of
50 years

Cleaning and Maintenance

• Cost effective system to maintain
• No specialised equipment or heavy plant is required
for maintenance

Environmental Impact

• Primary, secondary and tertiary treatment solution within
the one compact unit.
• System enhances streetscape aesthetics

Tried and Tested

• Widely recognised treatment system
• Complies with current WSUD best mangement practice

Table 1 - Ecosol™ Tree Pit Key Features and Benefits

6.0 Key Dimensions
The Ecosol™ Tree Pit is designed as a fully self-contained stormwater treatment
system for roadside applications. It is supplied to site complete with all internal
drainage components factory installed and with the engineered soil media and
grated access covers supplied loose.

Ecosol Product
Code

Internal Pit
Dimensions
LxWxD
(mm)

External Pit
Dimensions
LxWxD
(mm)

Loading
Classification

Weight (t)

Ecosol Tree Pit

1200 x 1200 x 1500

1650 x 1650 x 1650

B

4.0

Table 2 - Ecosol™ Tree Pit Key Dimensions
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6.0 Key Dimensions continued
Item
No
1
2
3
4
5
6
7

Ecosol Tree Pit Components Specifications
Kerb inlet penetration (typically standard BBC Type E) 150 x 100 WSUD inlet
Roof water inlet penetration (typically 100mm PVC )
Drain clean-out riser pipe (100mm PVC screw cap) factory fitted
Underdrain layer pipes (slotted 100mm PVC) factory fitted
Drainage layer (150mm washed fine gravel) supplied in bag to site
Transition layer (100 mm FAWB approved coarse washed sand) supplied in bag to site

8
9

Bio filtration layer (750 mm FAWB approved sandy loam) supplied in bag to site
Gravel screening layer (50mm coarse 18mm gravel) supplied in bag to site
Pedestrian access grate (loading class light duty)

10

Pre-cast concrete steel reinforced Tree Pit ( external dimensions 1.65L x 1.65W x 1.65D mm) 40 Mpa

Table 3 - Ecosol™ Tree Pit Components Specification
General Notes:
• The products engineered media for the range of Ecosol™Tree Pits is supplied
and installed separately.
• Installation and operation of the Ecosol™ Tree Pit is recommended once site
conditions have stabilised.
• The under drain collection pipes, geo-fabric and ductile iron access covers are
supplied factory fitted with the Ecosol™ Tree Pit.
• For optimal performance a temporary ponding depth of 100mm above the
infiltration layer is recommended.
• Careful selection of the most appropriate vegetation is necessary to ensure
optimal performance of your Tree Pit. Urban Asset Solutions Pty Ltd can supply
the system complete with appropriate plants ready for installation. Alternatively
you can select your own, however we recommend you consult with your local
council to determined preferred species or refer to the Adoption Guidelines for
Stormwater Biofiltration Systems Table 15 List of known species” released July
2015 as part of the CRC for Water Sensitive Cities.
Figure 4 - Ecosol™Tree Pit typical car
park application

Figure 5 - Ecosol™Tree Pit typical kerbside application
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7.0 Pollutant Removal Efficiencies
In recent years modern Water Sensitive Urban Design (WSUD) objectives and principles
now applied to most urban development’s require more onerous water quality
objectives (WQO’s) specifically targeting the removal of suspended solids, nitrogen,
phosphorus and heavy metals. The Ecosol™ Tree Pit is designed to carry out tertiary
treatment of stormwater within the one compact system. The Ecosol™ Tree Pit
design complies with Water Sensitive Urban Design, and best stormwater management
practice which typically predicts that an appropriately sized system will achieve
the following removal efficiencies:
ECOSOL TREE PIT CAPTURE EFFICIENCY PERFORMANCE SUMMARY
POLLUTANT

REMOVAL
EFFICIENCY

DETAILS

Gross Pollutants (GP)

98%

Particulate > 200 micron

Suspended Solids (SS)
Phosphorus (P)

95%

Particulate

65%

Nitrogen (N)
Heavy Metals
Total Petroleum Hydrocarbon (TPH)

50%
90%

Particulate
Particulate
Particulate

99%

In dry and wet weather flows

Table 4 - Ecosol™ Tree Pit Expected Pollutant Removal Efficiencies
Quoted removal efficiencies are based on 100% of the surface run-off from the catchment
being treated by the Ecosol™ Tree Pit up to its maximum designed infiltration flow rate.
Designed infiltration rates may vary with different media suppliers.
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8.0 MUSIC Modelling Guidelines
These guidelines provide instruction to the creation and application of a treatment
node for the Ecosol™ Tree Pit using the Model for Urban Stormwater Improvement
Conceptualisation (MUSIC). The Ecosol™ Tree Pit can be modelled in MUSIC using
the Bio-Retention Treatment. The guidelines apply to the creation of the treatment
node within MUSIC v6.1.0.
Insert a Bio-retention treatment node into your model by selecting “Bio-retention”
under the treatment nodes menu. When the node is created the node properties
dialog is displayed. There are several changes that need to be made in this
dialog box.
Adjust the Properties in the dialog box to the specifications detailed in Table 5.
Some of these values can be adjusted, please contact Urban Asset Solutions Pty Ltd
for advice about any adjustments you wish to make.

Standard Value
Ecosol™ Tree Pit

Location
Low Flow Bypass

0.000m3/s

High Flow Bypass

100.000m3/s

Extended Detention Depth

0.10m

Suface Area

1.44m2

Filter Area

1.44m2

Hydrualic Conductivity

224mm/hr
0.75m

Filter Media Depth
TN Content

500mg/kg

Orthophosphate Content

40mg/kg

Is Base Lined

Yes

Vegetated with Effective Nutrient Removing Plants

Yes

Overflow Weir Width

1.20m

Under Drain Present

Yes

Submerged Zone

Optional

Table 5 - Ecosol™ Tree Pit detention and filter media values
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8.0 MUSIC Modelling Guidelines continued
When modelling multiple Ecosol™ Tree Pits, simply multiply the Surface and Filter
areas as well as the weir width by the number of Pits and adjust the location to
show anyone looking at the model that the node may represent more than one
Ecosol™ Tree Pit..
The notes tab can be used to describe assumptions or location of reduction values
for authority approvals.
Once the media, detention, vegetation and outlet properties have been defined for
each parameter, the node has been fully defined. When completed the properties
window can be closed by clicking the “Finish” button.

9.0 Design Guidelines
To ensure your system is appropriately designed for its intended application and
meets local water quality objectives it is essential that the following minimum
information is provided:
• Confirm the required treatable flow rate – this is the minimum stormwater run-off
volume that is proposed to be treated by each individual Ecosol™ Tree Pit. Typically
this is the 1 in 3 month to 1 in 1 year ARI.
• Confirm the total impervious catchment area and connecting outlet pipe, location,
dimensions and depths.
• Confirm local water quality objectives - Recent state governmental planning
policies have established clear stormwater quality bench mark objectives for
local and regional councils. Accordingly local and regional council water sensitive
urban design objectives have been amended to meet these stormwater pollution
reduction targets. It is important we are provided this information specific to your
site and local council regulations so that we can clearly advise you of the products
removal efficiency relevant to these WQO’s.
For further assistance in sizing or specifying a system for your next project please
complete the form in Appendix 1 and forward to your local Urban Asset Solutions
Pty Ltd representative.
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9.0 Design Guidelines continued
Urban Asset Solutions Pty Ltd engineering team is able to provide a comprehensive
design proposal for almost any project where the Ecosol™ Tree Pit is proposed either
individually or in conjunction with any other filtration systems working together in a
treatment-train approach. Services offered include preliminary hydraulic, structural,
and total concept designs. This includes MUSIC (Model for Urban Stormwater
Improvement Conceptualisation) modelling, ACAD drawings and product specifications
together with maintenance schedules and associated costs.
Further, Urban Asset Solutions Pty Ltd can also undertake all civil and structural
installation works, and our complete turnkey service also includes full maintenance
of the proposed stormwater treatment systems and reporting.

Tree as specified by
Local Authority,
Streetscape Design Guidelines
Ensure species is suitable
for planting in bioretention media

900

408

150

396

270

1200

1000

B

396

200

150

Modular Soil Cell System
By Others

B
Subsoil drain cleanout - PVC
( non slotted stand pipe )
Screwed Cap on top

Subsoil drain cleanout - PVC
( non slotted stand pipe )
Screwed Cap on top
Downpipe connection
from building.

150
258

Tree Grate

900
685

Install slotted pipe
and connect to
nearest stormwater
drainage system

150
258

3 x Galvanised RHS
150 x 100 graded at
1:20 minimum away
from kerb

1200

Mulch layer
18mm washed Gravel
Depth 50mm

1500

750

Modular Soil Cell system
( providing at least 90% free soil volume,
with positive vertical and lateral interlocks )
Supplied by Others

1400

O 160 O.D.

400

300

Void NO Fill
Detention Zone

Bioretention Filter Media
- loamy sand
- Depth 750 min.

Drainage Layer
fine aggregate
Depth 150mm

SECTION B-B

O 114 O.D.

150 100

Transition Layer
Coarse Sand
Depth 100mm
Install slotted pipe
and connect to
nearest stormwater
drainage system

TM

WASTEWATER FILTRATION SYSTEMS

A

Original Issue

Ant

A.M

A.M

18.11.13

Ecosol Bioretention
Tree Pit / Planterbox
General Details

EBTP- 2 A

Figure 7- Ecosol™ Tree Pit – Media Layers and Under drain Pipes
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9.0 Design Guidelines Continued

Tree as specified by
Local Authority,
Streetscape Design Guidelines
Ensure species is suitable
for planting in bioretention media

Subsoil drain cleanout - PVC
( non slotted stand pipe )
Screwed Cap on top

Tree Grate
1200

Downpipe connection
from building.

Void NO Fill
Detention Zone
Mulch layer
18mm washed Gravel
Depth 50mm
Bioretention Filter Media
- loamy sand
- Depth 750 min.

Modular Soil Cell system
( providing at least 90% free soil volume,
with positive vertical and lateral interlocks )
installed as per manufacturer's instructions.
Supplied by Others

Transition Layer
Coarse Sand 100mm

Drainage Layer
fine aggregate
150mm

TREE PIT BioFilter

Install slotted pipe
and connect to
nearest stormwater
drainage system

General Notes:
1. Bioretention filter media, transition layer and drainage layer as per Local Ecosol Specifications
2. Under-drain, slotted rigid pipe (uPVC or similar to AS 2439.1) or approved equivalent, 0.5% min. grade.
Diameter typically 100-150mm. Pipe joints should be glued with plumbing cement. Pipe should not be
installed with filter sock surrounding the pipe. Under-drainage pipes shall be sealed into pits.
3. 50mm drainage layer ( fine aggregate ) cover over slotted pipe.
4. Vegetation: Supplied by Others
5. Services: Location of services to be verified prior to excavation. " Dial before you dig"

Figure 6 - Ecosol ™ Tree Pit typical design specification

URBAN

ASSET SOLUTIONS

Page 11

10.0 Hydraulic Specification
Treatable Flow Rate
Careful selection of the soil media and
vegetation is necessary along with
appropriate ponding depths and
detention to ensure optimal performance
of your Ecosol™ Tree Pit Bio Filter. As
the system has a surface footprint of
1.44m2 an estimated infiltration rate of
approximately 317ml/s is likely with a
100mm ponding depth.
By-Pass Capacity & Head loss
The systems is designed to have a ponding
depth of approximately 100mm and will
by-pass flows exceeding the estimated
infiltration rate downstream to the next
available kerb inlet.
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11.0 Cleaning and Maintenance
Water Sensitive Urban Design (WSUD) assets require regular scheduled maintenance
to ensure they remain healthy and perform as intended. It is important to regularly
inspect the filter media to monitor sediment, gross pollutant and leaf litter accumulation.
Additionally any weeds should be removed, plant health and detention zones monitored
and periodic flushing out of the under drain system is necessary to ensure the system
continues to perform to its designed specification. The Ecosol™ Tree Pits simple
design makes access for cleaning and maintenance easy using standard equipment.
Catchment Size and Recommended Cleaning Frequency
Table 6 below gives a broad guideline about the catchment size and the number of
cleans required annually

Ecosol Product
Code

Ecosol Tree Pit

Optimal
Catchment
size
(Ha)
Up to 0.35

Recommended cleaning frequency based on
optimal catchment sizes and typical pollutant loads
(per annum)
Residential

Commercial

Light Industrial

4

4

4

Table 6 - Ecosol™ Tree Pit recommended cleaning frequency and optimal catchment size.
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11.0 Cleaning and Maintenance continued
Regular inspection and maintenance is necessary to maintain the performance of your Ecosol™
Tree Pit. Table 7 provides a guide of key activities for maintenance of your system
Item

Activity

Reccomended Frequency

Mulch

Ensure you have adequate mulch cover
to prevent scouring.

Every 3 months or immediately
after a storm event.

Remove leaf litter and gross Polutants

Every 3 months or immediately
after a storm event.

Monitor ponding depths to ensure soil media
is providing adequate infiltration rates.

Every 3 months or immediately
after a storm event.

If necessary remove excess sediment or replace
the top layer of soil media and remulch.

Every 3 months or immediately
after a storm event.

Ensure plant life is healthy.

Every 3 months or immediately
after a storm event.

Remove all weeds.

Every 3 months or immediately
after a storm event.

Water as necessary.

Seasonal Activity.

Inspect all structural elements to ensure
structural integrity.

Annually.

Flush underdrain pipe systems.

Annually.

Ensure all inlets and outlets from the system
are free of any debris.

Annually.

Filter Media

Vegetation

Structural Components

Table 7 - Ecosol™ Tree Pit – Functions of each Chamber and Cleaning Frequency.
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12.0 Monitoring, Cleaning and Maintenance Services
An essential element of any good stormwater management program includes, regular
inspections, cleaning, and maintenance of installed Stormwater Quality Improvement
Devices (SQIDS) to ensure that they continue to capture and retain pollutants to
their designed specifications without premature by-pass and without any adverse
impact on the drainage capacity of the stormwater conduit that it is installed on.
Cleaning frequencies, methodologies and even the equipment used to maintain these
systems will vary depending on the type of device installed the catchment type, size
and rainfall patterns.
At Urban Asset Solutions Pty Ltd we offer:
• a competitive cleaning and maintenance service;
• a long-standing record in safe work practices, supported by Quality Assured processes;
• in-depth knowledge and experience of all popular types and brands of Stormwater
Quality Improvement Devices (SQIDS);
• a complete understanding of pollution removal and disposal regulations and processes
that ensures your unit is cleaned effectively and efficiently without risk of damage; and
• useful, easy-to-read reports, allowing you to track performance and pollution loading.
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13.0 Applications and Configurations
The versatile Ecosol™ Tree Pit design is ideally suited for use in new urban green-field
developments or can be easily retrofitted into existing kerbside urban drainage networks.
As a modular precast concrete unit, it is supplied to site with all internal components
pre-factory fitted ensuring simple on site installation of the unit. In addition Urban
Asset Solutions Pty Ltd can also supply separately the internal filtration media along
with plants if requested by the client.
It has a range of applications including:
• Industrial and commercial sites such as car parks and shopping centres;
• High density residential housing developments.
The Ecosol™ Tree Pit can be installed typically within the parking lane or verge of the
road. Depending on the number of units installed the system can treat runoff from
single lots up to entire streets.

Typical commercial car park installation
of the Ecosol™ Tree Pit unit.
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14.0 Turnkey Services
Urban Asset Solutions Pty Ltd design and estimating staff provide a dedicated
management approach towards your project. In addition all staff are capable of
liaising with the client, the consulting engineer, the contractor and all other interested
third parties to achieve a successful outcome.
Urban Asset Solutions Pty Ltd provides a complete turnkey service from design,
manufacture and installation to cleaning and maintenance for its product range
and prides itself on providing its client with a cost effective, efficient service.

15.0 Accreditation
Urban Asset Solutions Pty Ltd is accredited to AS/NZS ISO 14001 (Environment)
and AS/NZS 9001 (Quality). Our commitment to continuously improving our products
and services is demonstrated by our ongoing accreditation for Quality and Environmental
Management. Urban Asset Solutions Pty Ltd is also committed to a safe environment
for its employees. We are fully third-party accredited to AS/NZS 4801.

16.0 Suppiler and Technical Product Contact Details
For any maintenance or technical product enquiries please contact:
Urban Asset Solutions Pty Ltd
Tel: 1300 706 624
Fax: 1300 706 634
Email: info@urbanassetsolutions.com.au
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Appendix 1
Ecosol™ Tree Pit Essential Information Form
To ensure your system is appropriately designed for its intended application and meets local water
quality objectives it is essential that the following minimum information is provided:
Customer Details
Contact Person:
Company Name:
Phone:
Fax:
Email:

Project and Site Information
Project Name:
Project Address:
Type of Development/Catchment Type:
Pollutant Removal Targets (%):
Site Water Quality Objectives (WQO’s)

Gross Pollutants (>2000μm)
Total Suspended Solids (20 – 2000μm)
Total Phosphorus
Total Nitrogen
Heavy Metals
Total Petroleum/ Hydrocarbon
Other

Local authority:
Device location:
Total catchment area & percentage of impervious area
Designed discharge (Peak ARI flow rate) L/s:
Treatable flow rate (L/s):
Outlet pipe diameter/size:
Depth to outlet pipe invert level:
Preferred access cover type and loading:
(Grated or solid top) (Class A, B or D)
Other essential design or site relevant information:

Please forward the above information for your next project to your local Urban Asset Solutions Pty Ltd representative.
On receipt Urban Asset Solutions Pty Ltd will model and design the most appropriately sized system to suit your application
to assist you achieve the project Water Sensitive Urban design objectives.
Email: info@urbanassetsolutions.com.au
Fax: 1300 706 634
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ABN 73 627 354 830
Telephone: 1300 706 624
Fax: 1300 706 634
Website: www.urbanassetsolutions.com.au
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