
BIO-RETENTION /RAINGARDEN NOTES
The depth of the raingarden excavation should be as shown. This depth is
composed of a “drainage layer”, “transition layer”, “filter media” and “extended
detention area”, which are described in more detail below.

LINING.
1. Terram 1000 (or similar approved), Non-Woven Geotextile fabric lining must

be provided in the base of the bioretention area and all sides, to prevent fines
migration from surrounding soil.

2. Drainage Layer to be overlaid in Terram 1000 Non-Woven Geotextile (or
similar approved), fabric lining.

3. No Geotextile to be provided between the Soil /Filter Medium & Transition
Layer as it increases the risk of clogging, stopping the system from functioning
properly.

DRAINAGE
4. A sub-soil drain in the base of the bio-retention areas and one flushing point

/rodding access (minimum) must be provided.
5. The sub-soil drain /filter drain size is as specified on drawing. A perforated pipe

is preferred as it is easier to clean whilst ribbed pipes retain moisture which
may attract plant roots into the pipes.

6. The base of the bio-retention area must fall towards the sub-soil drain.
7. The sub-soil drain must connect to the overflow, positions may be altered to

suit site conditions, overflow sizes as shown.
8. The surface level of the overflow should be set min. 25mm below any external

surface level to prevent flooding beyond the bio-retention area to allow for
extended detention.

DRAINAGE (BOTTOM) LAYER
9. This layer is 100-200mm Deep (minimum). This layer must consist of clean,

non-angular clean stone such as a 6mm pea gravel.
10. This layer will provide 50mm of cover over the sub-soil drain.
11. The purpose of this layer is to collect and drain the treated storm water that

has passed through the “filter media” and “transition layer”.

TRANSITION (MIDDLE) LAYER - Where Specified
12. This layer is 100mm deep (minimum).
13. This layer must be placed on top of the “drainage layer”.
14. This layer must consist of clean, well-graded sand/ coarse sand material

containing little or no fines.
15. The purpose of the transition layer is to stop the downward migration of

smaller particles between the “filter media” and “drainage layer”.

FILTER MEDIA (TOP LAYER) - THIS IS NOT TOP-SOIL
16. This layer is where the majority of the water quality treatment occurs and so

the sourcing and placement of this material is critical to the effective operation
of the system.

17. This layer is 450mm deep (minimum), up to 900mm where Trees have been
specified.

18. This layer must be placed on top of the “transition layer”.
19. The material used must comply with the following requirements:
- This layer must have a loamy sand texture.
- The filter media must be free of rubbish, deleterious material and toxicants and

is not    hydrophobic.
- Saturated hydraulic conductivity (permeability) as detail /area specific.
- Particle size distribution:

Clay and silt (<5%) (<0.063mm)
Fine sand (<20%) (0.063mm to 0.2mm)
Medium sand (35% to 65%) (0.2mm to 0.6mm)
Coarse sand (50% to 60%) (0.6mm to 2.0mm)
Fine gravel (<10%) (2.0mm to 6mm)
The filter medium should be well-graded, and the composition should contain

limited particle size range.
- The organic matter content must be less than 5% (weight to weight).
- pH as for “natural soils and soil blends” of 5.5 to 8.5 (pH of 1:2.5 soil /water

extract).
- Electrical Conductivity (EC) as for “natural soils and soil blends” < 1.2.5dS/m
21. Once placed this layer must be lightly compacted to prevent the migration of

fine particles (90% standard compaction).

EARTHWORKS
22. The sides of the basin must be battered at 1(V):3(H), to base levels.
23. Where there is to be a delay between the minimum level of completion (above)

and the landscaping (below), an additional layer of geotextile fabric lining must
be provided over the rain garden extending to the top of the batter to protect
the “filter media” from sediment and gross pollutants.

LANDSCAPING
24. Mulch reduces weed growth and moisture loss from soils.

MULCH USED IN A RAIN GARDEN MUST BE NON-FLOATING
25. Planting within the rain garden must be able to withstand periods of inundation,

longer boggy wet periods as well as long dry periods. The free draining nature
of rain gardens means that they can dry out quickly.

26. Plant selection is critical for nutrient removal and hydraulic conductivity.Refer
to Landscape Architects drawings for planting layouts.

27. Turf MUST NOT be used as it requires a thick layer of heavy topsoil to which
will stop the rain garden from being free draining. Turf is also incapable of
withstanding periods of inundation or longer boggy wet periods.

28. The bio-retention /rain garden should be separated from any adjacent turfed
area by a timber edge strip or similar located at the top of the batter.

29. Intensive initial planting will reduce the establishment period and make
maintenance of the bio-retention /rain garden easier by reducing the risk of
weed invasion.

SEDIMENT BAYS OR EROSION PROTECTION
TO BE PROVIDED AT ALL INLET TO

RAINGARDEN /BIO-RETENTION AREAS

*1 Filter medium for bioretention areas - Minimum saturated hydraulic
conductivity should be 300mm/h. This should be checked in-situ, using
the ring infiltration test method as described in BS EN ISO 22282-5:2012.
This allows for initial clogging rates and a 50% reduction in performance
in accordance with CIRIA C357.

Gully Overflow with random
pebble surround.

Overflow set 25mm below
lowest perimeter level

100dia. Rigid
perforated pipe in base

ACO SuDS Overflow
with random pebble surround.
Overflow level 22.660m

ACO M2000D No. 0100
shallow channel drain

RWP connects to  channel
drain via ACO Downpipe

connector

Erosion control at inlet

100dia. Outlet to gravity drain
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VARIES - SEE GA DRAWINGS

EF Edging kerbs cut
locally to allow channel
to pass through.

MAIN BUILDING

Raingarden base set 125mm
lower than lowest inlet level to
provide flood resilience.

Perimeter falls to edge

Planting bed set down lower
than external paving level

Liner to base
Fully Lined Systems

500mm Filter Medium /Engineered soil *1

200mm Drainage Layer -
6mm non-angular clean stone /pea gravel

1.0mm  HDPE Liner
(or similar approved) to sides only

Terram T1000 Non-woven Geotextile
(or similar approved)

100mm RIGID perforated pipe
Set 50mm above base

40

200

40
24

5

12
5

75 75

Overflow gully, grating set
25mm below lowest perimeter level,
Min. opening 300mm.
Ground shaped locally or pebbles
placed around for support

100mm solid walled pipe, Top hat seals
where pipe enters and exits membraneCobbles set within 100mm Concrete

bed, to extend min. 300mm past inlet
end to form erosion protection

100mm Concrete Support
Collar, set min. 100mm

below surface level

Shallow ACO M200D No. 0100 Channel drain to convey runoff from
adjacent roof(s) to bio-retention areas. Channel drain ends to be left
open to allow conveyance.Channel drain to be Installed in accordance
with manufacturers details - Heelguard grating or solid topped
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BIO-RETENTION /RAINGARDEN
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SECTION B-B
THROUGH SURFACE LEVEL BIORETENTION /RAINGARDEN

PLAN VIEW
TYPICAL BIO-RETENTION /RAINGARDEN
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Gap left between edging to allow channel
drain to pass through to raingarden

Channel drain left open ended to
discharge directly to surface of

raingarden. Cobbles set within 100mm
Concrete bed, to extend min. 600mm

past inlet end to form erosion protection

Shallow ACO M200D No. 0100 Channel drain laid to fall. Channel
drain ends to be left open to allow conveyance.Channel drain to be
Installed in accordance with manufacturers details -
Heelguard grating or solid topped

RW
P

Perimeter falls to edge

50x250 EF Edging
around perimeter

50x250 EF Edging
around perimeter 50x250 EF EDGING TO

BIO-RETENTION PERIMETER50x150 EF
Edging outside

bio-retention
permieter

50x150 EF Edging outside
bio-retention permieter

SECTION C-C
 INLET VIA ACO CHANNEL DRAIN

TO SURFACE LEVEL BIO-RETENTION RAINGARDEN

PROPOSED SUDS PLANTER DETAILS 

RWP

RWP RWP

Drainage gully

Bends to suit
connection on site

Overflows discharge
to gully at surface
level

Yard Gully

Flexible seal

300mm deep sump

Removable weir wall

OUTLET

1-3 courses of solid Class B engineering bricks,
using 3:1 cement sand mortar in English Bond
or pre-cast raising pieces can be used, bedded
on 3:1 sand / cement mortar or stronger.

Weir wall level varies refer to
manhole schedules
Minimum 150mm thick Type 1 granular surround.

Orifice aperture - VARIES REFER TO GA

Mortar bedding and haunching to
cover and frame.

Ø350mm restricted access opening

Ø50mm lifting eye

Connection to pipework achieved
using standard push-fit coupling or

adjustable flexible coupling.

150mm thick GEN 3 concrete base

Precast concrete slab or GEN 3
concrete plinth c.300mm x 150mm

to allow construction of Class B
engineering brickwork.

Class D400 in areas used by road
vehicles and Class B125 in

pedestrian and comparable locations.

ORIFICE CONTROL CHAMBER - SECTION C-C
WASP06102WW SERIES PREFABRICATED

ORIFICE FLOW CONTROL CHAMBER WITH INTERNAL WEIR WALL
(or similar approved)

Orifice Filter Screen

OUTLET

Orifice Filter Screen

Removable weir wall

Orifice aperture
VARIES REFER TO GA
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PLAN VIEW
ORIFICE CONTROL CHAMBER

Pipe spigot sizing and orientation
shown is for indication only

Varies
See schedules

See schedules
Varies
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VARIES
REFER TO

MH SCHEDULES
150mm concrete surround

In-situ concrete to be GEN3

Inlet

D400 Cover & Frame
675mm Clear Opening

Overflow with vented
cowl as leaf guard, to be
positioned below access
cover for accessibility

Outlet

Screw on blanking end plate
Orifice hole within base of
end plate, refer to MH
Schedules for orifice Ø

PCC ORIFICE CONTROL CHAMBER
WITH OVERFLOW

FOR CHAMBER, ORIFICE &
OVERFLOW SIZES & LEVELS
REFER TO MH SCHEDULES

Precast concrete manhole sections
and cover slab to be bedded with

mortar, plastomeric or elastomeric
installation as Type 2 Catchpit

PLAN CROSSOVER DETAIL

Rocker pipe

150mm Mix ST4
Concrete surround

Rocker pipe
see Table

Nominal diameter (mm) Effective length (m)

150 - 600 0.6

601 - 750 1.00

over 750 1.25
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SECTION A-A

Rocker pipe
see table

150min ST4
concrete surround

Level difference
<300mm

PIPE CROSSING DETAIL WHERE PIPE CROSSING <300mm

ROCKER PIPE TABLE

Not to exceed 150,
but to be clear of
concrete surround Rocker pipe

THE SPECIFICATION IN ALL
RESPECTS SHALL BE IN

ACCORDANCE WITH THE CURRENT
NEWPORT CITY COUNCIL SAB AND

HIGHWAYS DEPARTMENTS
SPECIFICATION AND CONSTRUCTION

PUBLICATION IN FORCE IN THE
COUNTY AT THE TIME OF

CONSTRUCTION
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GENERAL NOTES

1. Do Not Scale

2. The contractor is to check and verify all buildings and site dimensions
and levels, including sewer invert levels, before works start on site.
The contractor is to comply in all aspects with the current building
legislation, British Standards, building regulations etc.

3. Positions of existing services/statutory undertakers apparatus
adjacent to or crossing proposed excavations are to be checked by
the contractor prior to starting work.

4. This drawing is to be read in conjunction with and checked against all
other drawings, Engineering Details, Specification and any structural,
geotechnical or other specialist document provided.

5. Any anomaly or contradiction between any of the above is to be
reported to Engineer.

6. This drawing is schematic for clarity only, positions of pipe runs and
manholes may vary on site due to site conditions.

DRAINAGE NOTES

1. This drawing is to be read in conjunction with all other relevant
project drawings and specifications.

2. All levels are in metres above ordnance datum based on the
topographical survey drawing supplied by the client.

3. All existing drainage levels and outfall points shall be surveyed and
verified by the contractor  prior to the commencement of the works.
Any discrepancies shall be reported to the engineer immediately.

4. Pipework under roads with less than 1.2m cover, and other trafficked
areas with less than 0.9m cover to receive concrete encasement.
Compressible fillerboard (18mm thick) to be placed at pipe joints at
least the width of the concrete surround. Cover slabs/concrete
protection to pipes where damage from garden implements is
possible is to be provided via concrete Grade GEN1.

5. Large radius bends to be used at the foot of vertical discharge
pipes/svps.

6. Manhole covers should not bridge different surfaces.

7. Where two pipelines (other than plastic pipes) cross with less than
300mm separation pipes are to be surrounded with class z concrete
surround for not less than 1m centred on the crossing point.
Concrete surround to be extended as necessary to within 150mm of
nearest flexible joints.

8. All foul outlet and rainwater pipe positions are to be confirmed by the
architect.

9. All below slab foul drainage to be 100mm diameter laid to a minimum
gradient of 1:80.

10. All pipework to be clay or pvcu with flexible joints all fully in
compliance with the Building Regulations 2010.

11. All pipework to be laid with soffit to soffit connections unless noted
otherwise.

12. All redundant pipework to be removed/grubbed-up to the satisfaction
of the Building Control Officer.
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