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1 Introduction

1.1 Site location

The project is at The Node Court, Drivers End Lane, Codicote, Herts, SG4 8TR (see
Figure 1).

L
i

Figure 1: Site location plan, as indicated with North topmost. (source: client)

1.2 Development description

While the works are planned to run concurrently, they can be divided into two parts:
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1.2.2 PartlIl

This part of the project refers to the construction of a new block of six domestic units
with a total of 283m? in footprint. The proposed location of this is onto an existing area

of impermeable tarmac.

The existing and proposed layouts and proposed sections are as provided under sep-

arate cover.

1.2.3 PartIII

This part consists the construction of two new dwellings at the site entrance,

1.3 Site geology

Geological mapping data and data from bore holes from within the site’s immediate
vicinity indicate Lowestoft Formation - Diamicton. These superficial deposits will offer
poor to limited permeability. For the SuDS design a very low assumed value of 1.4 x
10°ms™ (5mm.hr!) has been used taking into account the local geology .
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2 Surface water management

2.1 Existing surface water disposal strategy

The existing, pre fire damaged, building drained directly to the ground by eaves drop

as shown in Figure 2.

Figure 2: Section of undamaged roof (source:client)

Many of the paved areas are formed in un-bonded brick sets so an element of back-

ground losses can be assumed.

The vast majority of the existing hard surfaces are surveyed as “tarmac” which does
not appear to be formally drained. Given the site topography, a large open water fea-
ture (a pond) to the North of the site would form the sites natural outfall. This ap-
pears, again given the contours, to be a historic “man-made” surface water solution.

The pond sits within a low spot and there is no apparent surveyed outfall from this.

2.2 Site constraints impacting on SuDS

Listed building with strict requirements regarding reinstatement on a like for like
basis (from historical records).

Thatched roof.

Previously developed site.

Poor infiltration potential of the local geology.

©lnnervision Design 2018 3 Project No. 181022
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* No existing SW drainage infrastructure.
¢ Large areas of external space in designated root protection zones.

¢ Pitch roof design on the new terrace and dwellings.

2.3 Estimation of existing peak run-off rate

The Wallingford Procedure!®! is used as the basis for the following calculation by using
a site specific IDF curve to establish i and ijgp rainfall intensities. Hence for the upper

limit on flow from the site:

2.3.1 Variables

i; =50.4' mm hr!

i100 = 153 mm hr!

A =0m?
Cr=1
Cv=0.9

2.3.2 Impermeable area run-off rate for pre-developed site

0945040
Qpr1 =300
—=0.0ls~!

~09%153 %0
QBF100 ="3600
=0.0ls!

Existing runff rates from the impermeable areas of the site are calculated as 0.00ls™

(based on 50.4mm hr!, 1 in 1 yr summer storm).

150.4mm hr'lis the mean intensity of a 1 in lyr 6min duration summer storm, calculated to be the
worst case, using standard IDF formula.
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3 SuDS Principles

3.1 SuDS design philosophy

The CIRIA SuDS[?l manual provides the design philosophy:

“SuDS design should, as much as possible, be based around the following:

using surface water run-off as a resource

managing rainwater close to where it falls

managing run-off at the surface

allowing rainwater to soak into the ground

promoting evapotranspiration

slowing and storing run-off to mimic natural run-off characteristics

reducing contamination of run-off through pollution prevention and

controlling the run-off at source

treating run-off to reduce the risk of urban contaminants causing en-

vironmental pollution.”

3.2 Source control

* Sedum roofing.

¢ Infiltration devices. Typically soakaways.

¢ Rainwater harvesting.

¢ Bio-retention planting, rain gardens.

* Permeable paving, porous asphalt. These provide both infiltration and short term

storage volumes thus reducing overall un-mitigated run-off volumes.

3.3 “End of pipe” solutions

To be considered only after implementation of the above options.

¢ Retention tanks with outfall controlled by hydraulic means to limiting discharge

rates and volumes to discharge to existing SW flow pathways.

Sections 4.1 to 4.6 consider the viability of a range of these SuDS devices.
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3.4 Design Criteria
3.4.1 Storm period

All new SW drainage shall be designed to a 1 in 100 year storm event allowing for

climate change of +40%.

3.4.2 Statutory requirements - Building Regulations

All drainage on site, both foul and SW will be subject to compliance with Part H of
the Building Regulations. Hence all SW runs, pipe diameters etc. will comply in full
with the requirements of Part H, be designed following the guidance of Approved
Document H, and be inspected and approved by the Building Control body at the time

of construction.

3.4.3 Consent to discharge

No further consents will be required since there is no additional loading to any network

and no new drainage infrastructure being added.
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4 Appraisal of SuDS options

4.1 Infiltration devices
With reference to Section 3.1, soakaways promote the following SuDS design criteria:

* manages rainwater close to where it falls
¢ allows rainwater to soak into the ground
* slows and stores run-off to mimic natural run-off characteristics

¢ treats run-off to reduce the risk of urban contaminants causing environmental

pollution.

Given the Low expected infiltration rates narrow and linear reject stone filled soakaways
appear the most approriate so as to maximise surface area for a design volume. Such
trench soakaways can be designed to accommodate design rainfall events (designed in
line with BRE365 and Part H of the Building Regulations and at least 5m away from
any structure).

4.2 Expansion of vegetation and rain gardens

With reference to Section 3.1, vegetation expansion and rain gardens promote the fol-

lowing SuDS design criteria:

¢ manages rainwater close to where it falls
* manages run-off at the surface

* promotes evapotranspiration

slows and stores run-off to mimic natural run-off characteristics

treats run-off to reduce the risk of urban contaminants causing environmental

pollution.
and also

¢ Promotes bio-diversity

¢ Provides amenity
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4.3 Pervious hard standing

With reference to Section 3.1, permeable paving promotes the following SuDS design

criteria:

¢ manages rainwater close to where it falls

* manages run-off at the surface

¢ allows rainwater to soak into the ground

¢ slows and stores run-off to mimic natural run-off characteristics

¢ treats run-off to reduce the risk of urban contaminants causing environmental

pollution.

4.3.1 Pervious surface - Type 3 sub-base

A 30% void ratio is assumed through a 350mm sub-base formed using a Type 3, low
fines sub-base. Hence the storage capacity equates to circa 105mm per 1m? therefore
based on a M6 100hr + cc storm of 87mm rainfall the paving offers, without any allow-
ance for infiltration, a circa 1:2 drained volume:storage volume capacity. Hence there

is no anticipated exceedance flow from the areas of permeable paving.
TSS 0.7, Metals 0.6, Hydrocarbons 0.7 = suitable for trafficked areas

All pervious paving offers sufficient storage volume to accommodate the 5mm event.

4.4 Rainwater harvesting

With reference to Section 3.1, Rainwater harvesting promotes the following SuDS design

criteria:

¢ uses surface water run-off as a resource

¢ manages rainwater close to where it falls

©lnnervision Design 2018 8 Project No. 181022
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4.4.1 For external use

Rain water harvesting / water butts: These provide additional, “off line?” SuDS, and
are deemed a suitable SuDS component for small plots!?], extract at Figure 3. The image

shows a water butt in “off-line” configuration using a standard diverter.

o~

y Associates)

et

Figure 10.7 On-plot SuDS (courtesy lliman Young. Robert Bra

There are many opportunities for small on-plot SuDS, such as downpipe reconnections to rain gardens,
planted rills and water butts.

Figure 3: Use of water butts as provided in the SuDS manual

The collection and re-use of water can reduce run off volumes arising from roofs. The
collected water, via readily available diverters (e.g. Web link: Standard diverter example,

as per Figure 4), being used for external uses.

trade FloPlast

‘@ FLOPLAST SQUARE LINE
RAINWATER DIVERTER 70MM WHITE

L) (52164)
View reviews (28} View all Q&4

Suitable for 68mm round and 65mm square downpipes. Easy
to fit device for channelling rainwater from a downpipe into a
water butt. When the butt is full, the design allows excess
water to bypass the diverter outlet and continue down the
pipe. so as to prevent overflow. Saves water, the environment
and money. Compatible with most major brands

More Info  View all FloPlast Guttering Accessories

Figure 4: Standard rainwater diverter

Rainwater butts can, in part, accommodate the 5mm event dependent on manual
drawdown and evaporation.

2The term “off-line” refers to the fact that a water butt is a harvesting device that is not “in-line” in the
same manner that a pipe is in-line. Water is collected (harvested) until the water butt is full. When full,
the rainwater continues down the rainwater pipe. Outflow from the tank is not “automatic” since this
would negate the reason to harvest rainwater. Instead, manual drawdown occurs with the harvested
water being used for external uses. Since a water butt may be full, the useful volume is not accounted
for in storage and run-off calculations.
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4.5 Sedum/green roofs.

Due to site constraints, as per Section 2.2, sedum roofs are not possible.

4.6 “End of pipe” solutions

To be considered only after implementation of the above options.

* Retention tanks with outfall controlled by hydraulic means (e.g. hydrobrakes,
pipe sizing, orifice plate etc.) to limiting rates and volumes to discharge to exist-

ing flow pathways.
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5 Proposed Surface water disposal strategy

The following sections consider the strategy for water arising from the roof areas,
driveways and hard standing and areas of landscaping for both Parts I and II.

5.1 Partl
5.1.1 Roof area

Due to the exceptional constraints as noted at Section 2.2 there is very little, if any thing

that can be provided as a betterment on the existing scenario for the roof area.

5.1.2 Local paved areas

Many of the paved areas are to be replaced /repaired.

All repaired/replaced paved areas will be formed on a SuDS standard sub-base as
detailed at Section 4.3.1.
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5.2 Partll

5.2.1 Roof area - front

Water from the an area of circa 144m? per new roof (front elevation 6 x 24m? sections)
will flow to rainwater planter “rain gardens” to offer a level of pre-treatment, attenu-
ation and flow control, Figure 5 (planting and soil guide at Appendix C).

Figure 5: Typical rain garden/bio retention section

All planters offer sufficient storage volume to accommodate the 1 in 1yr, 5mm event.

Planter design

Planter design based on 100yr return period

Climate change factor = 1.4

Urban Creep factor = 1

Cv=09

Engineered, rootzone soil, infiltration rate = 100mmhr.
Drained area = 24m?

Design width of 1.2m, length of 3.50m and depth of 0.6m

Design planter area = 4.20m?

©lnnervision Design 2018 12 Project No. 181022
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Critical Duration

Critical storm duration has been calculated by considering the inflow rate minus the
outflow rate of storm durations from 5 minutes and increasing in 1 minute intervals.

From this the critical storm duration for this planter is 51 minutes.

M100 51 min rainfall depth = 39mm

Storm capacity check

Required capacity: V; = W = 0.8m3

Required ponding depth above planter = 0.8/4.2 = 200mm.

Drain down check

Saturated drain down time, t =
ViL

k(h+L) A¢
where:
Critical duration = 51 mins
1in 100yt, 51min mean intensity = 45.4 mmbhr!
L (planter depth) = 0.6m
h=0.1m

Engineered k = 100mmbhr!. For design 50% of this rate is used.

0.8 x 0.6 *x 1000

=3.30
50 (0.1+0.6) 4.2

Planter design draindown time = 3.30hrs.

Max design outfall flow rate

The max design outfall rate from the underdrain is based on the 100 yr design storm

event entering the system when fully saturated.

kAf(h+L
max = —f (L )m35_1

©lnnervision Design 2018 13 Project No. 181022
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For this planter, peak outfall is given as:

100 % 4.2 (0.1 + 0.6)
0.6 x 3600

Qmax = = 0.14/s7!

Any residual flow from the planters will be directed to the 350mm sub-base of the resin

bound gravel path via standard diffuser units.
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5.2.2 Roof area - rear

All surface water arising from the area of new roofing is controlled by direct infiltration

through a soakaway. Notes:

e For this report the drained area to the soakaway(s) arises from the area of new

roofing plus a 1 allowance for urban creep.
* The soakaway is designed for all events up to and including the M100 6hr event.

* An allowance of x1.4 is made for climate change in line with current best practice.

Designed to BRE365, and to accommodate all surface water arising from a drained
area of 144m? requires 1, 30% void ratio soakaway 0.8m wide x 40.2m long with a
1.2m effective depth. See Table 1.

Permeability 140E-06 msT

Urban Creep 1

Drained area 144 m?

Designed drained area 144 m?

Return Period 100 yr

% voids 30 %

Climate change 1.4

Design Width, m 0.8

Design Deptheg, m 1.2

Design Qty 1

Duration, mins 5 10 15 30 60 120 240 360 600 1440
Rainfall, mm 19.1 286 345 454 567 685 803 875 974 116.1
Volume in, m3 2.8 4.1 5.0 6.5 8.2 99 116 126 140 16.7
Length req’d, m 9.5 142 172 224 278 328 370 388 401 38.3
Crit Length, m 40.2

Crit Duration, mins 718

Empty to 50%, hrs 23.35

Table 1: BRE 365 Calculation results

5.2.3 Sedimentation risk

Generally, roofing carries a very low sediment loading. Worst case 216 kg.halyr?! - so
for this site that equates to circa 3.1kg.yr! in the worst case. Generally this would re-
duce the attenuation capacity by circa 2% over 50yrs (all data from the SuDS maunual).
The design allows for this amount with extra capacity provided to a 100yr design life.
The BRE 365 method acknowledges this sedimentation and hence the base area is not

considered in the sizing calculations.
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5.2.4 Minimising sedimentation risk

The developer will fit accessible sumped rainwater gulleys at the base of all RWP’s so

as to reduce the amount of any sediment entering the soakaway.

The developer will also fit clip-in leaf guards to all roof gutters so as to remove gross
solids.

5.2.5 Soakaway detail

The soakaway is designed to use a clean reject stone fill offering a circa 30% void ra-
tio, encased within a geotextile membrane and provided with circa 400mm minimum

cover. A typical detail is shown in Figure 7.

50mm paving slab pipe

Landscaping over ;
f protection as
per NHBC 5.3 detail
\]/ = \J\/ \
I v I

4 PP 7 a

—
\/ )12 \ ] _
//\\>/\\// & S9050:

Pea shingle surround

Poorly graded, washed
100mm "reject" stone

Geo-textile surrounds

/
\\ \\ stone within trench

Figure 6: Typical clean reject stone filled soakaway details
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5.3 PartIII

5.3.1 Road elevation roofs

All surface water arising from the area of new roofing is controlled by direct infiltration

through a soakaway. Notes:

¢ For this report the drained area to the soakaway(s) arises from the area of new

roofing plus a 1 allowance for urban creep.
* The soakaway is designed for all events up to and including the M100 6hr event.

¢ An allowance of x1.4 is made for climate change in line with current best practice.

Designed to BRE365, and to accommodate all surface water arising from a drained
area of 44m? requires 1, 30% void ratio soakaway 0.8m wide x 12.2m long with a 1.2m
effective depth. See Table 2.

Permeability 1.40E-06 ms™

Urban Creep 1

Drained area 44 m?

Designed drained area 44 m?

Return Period 100 yr

% voids 30 %

Climate change 14

Design Width, m 0.8

Design Depthgg, m 1.2

Design Qty 1

Duration, mins 5 10 15 30 60 120 240 360 600 1440
Rainfall, mm 19.1 28.6 345 454 567 685 803 875 974 1161
Volume in, m3 0.8 1.3 15 20 25 30 35 39 43 5.1
Length req’d, m 29 4.3 52 6.8 85 100 113 11.8 122 115
Crit Length, m 12.2

Crit Duration, mins 689

Empty to 50%, hrs 22.34

Table 2: BRE 365 Calculation results

5.3.2 Sedimentation risk

Generally, roofing carries a very low sediment loading. Worst case 216 kg.halyr? - so
for this site that equates to circa 3.1kg.yr! in the worst case. Generally this would re-
duce the attenuation capacity by circa 2% over 50yrs (all data from the SuDS maunual).
The design allows for this amount with extra capacity provided to a 100yr design life.
The BRE 365 method acknowledges this sedimentation and hence the base area is not

considered in the sizing calculations.
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5.3.3 Minimising sedimentation risk

The developer will fit accessible sumped rainwater gulleys at the base of all RWP’s so

as to reduce the amount of any sediment entering the soakaway.

The developer will also fit clip-in leaf guards to all roof gutters so as to remove gross
solids.

5.3.4 Soakaway detail

The soakaway is designed to use a clean reject stone fill offering a circa 30% void ra-
tio, encased within a geotextile membrane and provided with circa 400mm minimum

cover. A typical detail is shown in Figure 7.

50mm paving slab pipe

Landscaping over ;
f protection as
per NHBC 5.3 detail
\]/ = \J\/ \
I v I

4 PP 7 a

—
\/ )12 \ ] _
//\\>/\\// & S9050:

Pea shingle surround

Poorly graded, washed
100mm "reject" stone

Geo-textile surrounds

/
\\ \\ stone within trench

Figure 7: Typical clean reject stone filled soakaway details
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5.3.5 Pond elevation roofs

The remaining roof area will be drained to the pond via raised rain garden planters.
Planter design based on 100yr return period

Climate change factor = 1.4

Urban Creep factor = 1

Cv=09

Engineered, rootzone soil, infiltration rate = 100mmbhr.

Drained area = 44m?

Design width of 6.8m, length of 1.20m and depth of 0.6m

Design planter area = 8.16m?

Critical Duration

Critical storm duration has been calculated by considering the inflow rate minus the
outflow rate of storm durations from 5 minutes and increasing in 1 minute intervals.

From this the critical storm duration for this planter is 48 minutes.

M100 48 min rainfall depth = 38mm

Storm capacity check

Required capacity: V; = W = 1.4m3

Required ponding depth above planter = 1.4/8.2 = 200mm.

Drain down check

Saturated drain down time, t =
ViL
k(h+ L) A¢
where:
Critical duration = 48 mins
1 in 100y, 48min mean intensity = 47.3 mmbhr!

L (planter depth) = 0.6m
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h=0.1m
Engineered k = 100mmbhr!. For design 50% of this rate is used.

1.4 % 0.6 x 1000

— 3.04
50 (0.1+0.6)8.2

Planter design draindown time = 3.04hrs.

Max design outfall flow rate

The max design outfall rate from the underdrain is based on the 100 yr design storm
event entering the system when fully saturated.

kAs(h+ L
Qmax = AN (L )7”13571

For this planter, peak outfall is given as:

100 % 8.2 (0.1 4 0.6)

— 0.26ls7!
0.6 % 3600 02615

Qmax -
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5.4 General provisions
5.4.1 Water butts

All new units will have rainwater butt(s) installed to offer further attenuation. These

will also serve to reduce potable water demand for external use.

5.4.2 Pervious surfaces

All areas of hardstanding, currently shown as a tarmac surface are to be reformed with
a resin-bound gravel surface. The sub-base for these areas will be re-constructed in line

with Section 4.3.1 with a minimum 350mm sub-base thickness.

Perimeter linear fin drains can be used to convey water below ground level so as to re-
duce surface water flows across the surface, a suitable fin-drain solution is at Appendix

B.1. The perimeter fin drains will direct water towards to the existing pond.

Based on a nominal outflow rate of 5mmhr'm2, the following applies to a 100m?
drained area which can be scaled pro-rata. This shows a minimum sub-base thickness

of 200mm is required to achieve the required hydraulic performance.

Designed to accomodate all surface water arising from a design drained area of 100m?
requires a minimum attenuation volume of 6 m3. This can be achieved using an overall
storage volume of 10.5 m> formed within a 100m? x 0.35m deep 30% void ratio sub-
base. See Table 3.
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Drained area 100m?2

Urban Creep 1

Designed drained area 100m?

Return periods considered lyr, 30yr, 100yr

Storm profiles used 50% Summer 75% Winter
Storm coeffs a=0.1,b=0.815 a=0.06,b=1.026
Storm range, storm increments From 5 minutes duration in further 2 min.

intervals until critical storm reached

M5-60 20mm

r 0.4

Rainfall model FSR

Critical design storm 219 mins, Winter

Climate change 14

Storm mean intensity 15.1mm.hr!

Design mean intensity 21.1mm.hr!

Storm peak intensity 40.6mm.hr!

Design peak intensity 56.9mm.hr!

Design maximum head 0.20m

Calculated maximum head 0.20m

Minimum attenuation volume required 5.98m?

Void ratio 30%

Design attenuation volume 6m3 (0.3 x 100m? x 0.20m)
Provided attenuation volume 11m3 (0.3 x 100m? x 0.35m)
1in 1yr maximum outfall rate 0.11s (See Figure 8.)
1 in 30yr maximum outfall rate 0.11st (See Figure 9.)
1 in 100yr maximum outfall rate 0.11s (See Figure 10.)
1in 100yr Time to peak 209 mins

Design head: Time to drop to 50% 5.98 hrs

Time to 50% total capacity 1.50 hrs

Outfall control method Nominal GF outflow

Table 3: Storage volume design summary
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Figure 10: 1in 100 year critical storm event

5.4.3 De-paved area

Where areas of tarmac are no longer required as hardstanding, an area of circa 255m?,
will be returned to expansive landscaping. There is no expected run-off from these

de-paved areas.

5.4.4 Exceedance flows

* Water butt(s) - when full, the water is diverted to the proposed surface water

drainage on site.

* Rain garden planters - when saturated, the water is directed to the sub-base of

the pervious surface on site.

¢ Pervious surfaces - Any exceedance flows at the surface will be directed to adja-

cent garden planting and finally onwards to the pond.

¢ Landscape planting - There are no anticipated exceedance flows from areas of

garden planting.

There are no design overland exceedance flow paths other than as noted above.

5.5 Indicative layouts

Refer to Appendix A.1.
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6 Maintenance of SuDS

Ultimate responsibility for the long term maintenance with SuDS in this environment

lay with the land owner/management company.

All SuDS on site will be installed with full consideration to long term maintenance.

The following guidance applies:

6.1

Pervious surfaces

The maintenance plan for permeable paving will include:

6.2

Monthly litter removal;
Bi-Annual suction sweeping.

Annual inspection and repairs as/if required.

Vegetation expansion and rain gardens

Monthly inspections until vegetation is established;

Six monthly inspections after the vegetation has become established;
Monthly litter removal;

Occasional weeding during the first two years;

Removal of any dead or unwanted plants in winter (other than leaving seed
heads for wildlife).

Other possible tasks will include replacement of dead vegetation, erosion repair

and mulch replenishment.
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7 Summary

All surface water arising can be managed on site. Exceedance flows and flows arising

from system failure are managed on site.

The use of the existing pond, at the site’s low point, serves to maintain the hydrological
connectivity between site and this pond feature.

The use of SuDS techniques on site, as detailed above and when installed in line with
best practice (L.e. CIRIA 753 & CIRIA 768), will mitigate and treat the run-off volumes
in line with the core policies.

Signed: <
Dr Robin Saunders C. Build E, MCABE, BEng(Hons), PhD
Date: 14th February, 2023
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A Proposal drainage

A.1 Indicative SuDS terrace
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A.2 Indicative SuDS houses
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Suitable sub-base diffuser

Permavoid Rainwater Diffuser Unit

PRODUCT INFORMATION

Run-off from building roofs is collected into downpipes and flows into a back inlet
gully incorporating an internal filter or catchpit inspection chambers. The back inlet

gully or chamber discharges the filtered stormwater into the permeable sub-base via
Permavoid Rainwater Diffuser Unit encapsulated in a 2mm mesh fabric. The run-off
will then diffuse out of the Permavoid Rainwater Diffuser Unit and into the modified
granular sub-base layer. The Permavoid unit is a 150mm deep modular interlocking
plastic unit storage system designed for use as a combined drainage component and
sub-base replacement system, ideal for shallow infiltration/attenuation.

Data Sheet

Permavoid Rainwater Diffuser Unit -
Configuration Options

=

ELEMENT

Length

PHYSICAL PROPERTIES
. Weight per unit 3kg
Width Length 708mm
e e o o oo (R
\/ \/ ‘/ ‘/ Depth 150mm
SHORT TERM COMPRESSIVE STRENGTH
1062mm RV v x v v Vertical 715kN/m?
1416mm v 7 v 7 v Lateral 156kN/m?
SHORT TERM DEFLECTION
2124
m ‘/ ‘/ ‘/ ‘/ ‘/ Vertical 1mm per 126kN/m?
Lateral 1mm per 15kN/m?
Depths available are either 150mm or 300mm.
Connections available are either @110mm or @160mm. TENSILE STRENGTH
Of assingle joint 42.4kN/m?2
Catchpit: 460mm diameter catchpit with 160mm inlet - PSMT 160 Of a single joint at (1% secant modulus) T8 akN/m2
460mm diameter catchpit with 110mm inlet - PSMT 110 ge) ’ 2
Bending resistance of unit 0.71kN/m
Bending resistance of single joint 0.16kN/m
. . ) o _ S
Typical Layout - Rainwater downpipe Volumetric void ratio 200
Average effective perforated surface area 52%

drainage into sub-base reservoir

Connection through membrane
with preformed spigot connector
with weldable membrane

Permavoid diffuser wrapped
in 2mm mesh (size varies)

Incoming

drainage

460mm catchpit inspection
chamber with min. 300mm sump

Technical Support

Detailed guidance and assistance is available.

For further information, please contact our Technical Team
on +44 (0) 1509 615 100 or email civils@polypipe.com

OTHER PROPERTIES

Intrinsic permeability (k)

Minimum 1.0 x 10°

Permavoid Permatie

Sub-base

Ancillary Permavoid Shear
Connector
Material Polypropylene (PP)

HYDRAULIC PERFORMANCE

3 units wide, 1 unit deep (1.06m x 0.15m)

FREE DISCHARGE

Gradient (%) [ 2 3 4 5

Flow rate (I/m/s) 8 13 15 17 19 21
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B.1 Fin drain details

M M creative

Fildrain 25sw/Nnws abg ==
engineering

FILDRAIN 25SW/NWS8 is a geocomposite drainage layer comprising a non-woven geotextile filter,

thermally bonded on one side and fully wrapped over a single cuspated HDPE (High Density Polyethylene)

core. The product is practically impermeable one side. FILDRAIN 255W/NWS$ is principally intended for

drainage within or beneath soil masses, engineered fills (commonly at the edge of a carriageway as a fin

drain) or landscaping earthworks.

Geocomposite Properties

Thickness at 2kPa (mm) 27.4 +15% EN ISO 9863-1
Mass per unit area (g/m?) 1790 approx EN ISO 9864
Tensile strength MD / CMD (kN/m) 29/29 -10% ENISO 10319
Elongation at peak MD / CMD (%) 40/ 50 nominal EN ISO 10319
CBR puncture resistance (N) 4200 -20% ENISO 12236
Perpendicular Water Inflow (dimple side only)

Water flow at 50mm head (I/m%s) 103 +30% ENISO 11058
At 2kPa permeability (coefficient) (m/s) 2.8x10° +30% ENISO 11058
Breakthrough head (mm) 0 nominal

In-plane water flow MD and CMD HG=1.0 HG=0.1 Hydraulic gradient
at 20kPa confining pressure (I/m:s) 12.0 -2.40 4.3 -0.86 EN ISO 12958
at 50kPa confining pressure (I/m:s) 105 -2.10 3.5 -0.70 ENISO 12958
at 100kPa confining pressure (I/m:s) 9.4 -1.88 3.1 -0.62 EN ISO 12958
with soft foam contact surfaces to simulate textile intrusion into the core due to soil pressure

Resistance to weathering To be covered in 28 days EN 12224
Resistance to chemicals Excellent EN 14030
Design life 120 years (manufacturer’s declaration)

Geotextile Properties

Thickness at 2kPa (mm) 1.2 +20% EN ISO 9863-1
Tensile strength MD/CMD (kN/m) 9.5/9.5 -10% ENISO 10319
Pore size Ogo (um) 120 +30% EN ISO 12956
CBR puncture resistance (N) 1600 -10% EN ISO 12236
Dynamic perforation cone drop (mm) 32 +15% EN ISO 13433
Type and material Non woven needle-punched staple fibre polypropylene

Product Dimensions
Standard roll dimensions On request.

Notes

1. The values given are indicative and correspond to nominal results obtained in our laboratories and testing institutes. In line with our policy of
continuous improvement the right is reserved to make changes without notice at any time.

2. The tolerance on roll length is +1.5% and on roll width is +1.0%.

3. Guidance on interface shear strength, creep and certain other parameters is available. Site specific tests are strongly recommended.

4. Final determination of the suitability of any information is the sole responsibility of the user. ABG will be pleased to discuss the use of this or
any other product but responsibility for selection of a material and its application in any specific project remains with the user.

5. Tensile properties of the composite may vary across the width of multi-core products.

ABG FILDRAIN 255W.NW8-0.CE.docx

abg Itd. E7 Meltham Mills Rd, Meltham, West Yorkshire, HD9 4DS
UK t 01484 852096 e geo@abgltd.com Export t+44(0)1484 852250 e export@abgltd.com
www.abgltd.com
0799-CPR-30
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C Rain garden

C.1 Planting guides
e

‘ Planting

Your rain garden is designed to slow surface water run-off
and improve water quality. However it is a garden feature
and should work for you in terms of the overall design of
your property. Like any garden, there is range of possible
planting styles: your rain garden might have ornamental, low
maintenance ground cover, designed to provide a habitat for
wildlife or quirky, perhaps, with stone, gravels or even sculp-
ture —the choice is yours. The English cottage, American
prairie or ornamental grass styles are particularly well suited
to rain gardens. In larger planters, you may be able to grow
fruit and vegetables.

When choosing plants you may want to consider height, co-
lour and flowering period. Taller plants tend to be situated at
the centre of the garden and shorter ones around the edges,
so that all can be seen and so that deeper-rooted plants can
benefit from the deeper soil in the middle of the bed. By
grouping plants of various size and texture you will be able to
create an interesting looking garden even when few flowers
are in bloom. If you wish to create habitat for wildlife, plant
native species or plants that are known to attract insects like
bees and butterflies and other wildlife. For further informa-
tion on plants for pollinators see the Royal Horticultural
Society’s list, and for general advice on wildlife gardening see
the Wild About Gardens website (see the Resources section).

It is recommended that your rain garden is planted with a
wide range of species in order to create a densely vegetated,
stable and thriving bed with dense and thick root systems
which will thrive without frequent maintenance. A typical
rain garden is planted with about 10 species planted in 2 to
3 clumps per square metre. By planting several species, you
will be creating a rain garden that can still succeed even if
one or two species do not thrive. A typical planting density is
6-10 plants per square metre, but you may wish to vary this,
depending on the size and nature of the plants chosen.

Bugle, Ajuga reptans | Bob Gibbons

Plant the rain garden with nursery-grown stock. Good results
have been achieved with one or two year old plugs or potted

6

plants, which have a strong root system. Before you plant,

it is advisable to have a good idea of what goes where, by
preparing a planting plan. Excavate a hole for each plant
about twice the size of the root ball, place the plant in the
hole and press the soil firmly around the roots. The stem
should be at the same level relative to the ground as it was in
the growing container. Once the garden is planted, you may
consider spreading bark mulch across bare soil to suppress
weed growth.

Yellow flag iris, Iris pseudocorus | Bob Gibbons

The perimeter berm can be seeded with a general purpose
wildflower grassland mix, which can be left to grow, or mown
as required, in order to match the adjacent garden. Unless
it rains, plants should be watered during establishment.
During hot weather, the soil loses about 3 litres per square
metre per day by evaporation, so it is advisable to replace
this if possible. Once established, the plants will not need to
be watered unless the weather has been exceptionally dry.
Plants can be planted anytime during the growing season,
as long as they are watered. If watering is difficult, it may be
advisable to plant in autumn.

A very wide range of plants can be planted in rain gardens,
however you should avoid using plants that do not withstand
occasional flooding - for example species which are usually
associated with dry Mediterranean style gardens, like Laven-
der. Other plants to avoid include those susceptible to root
rot including Azalea, Juniper and Chinese privet.

The frequency that the rain garden is inundated will depend
on the size of the rain garden and the weather, so it is impor-
tant to keep an eye on the rain garden, replace any failures
and adjust the planting palette to suit the actual conditions.
A selection of suggested plants is included in the table. There
are many others that will be suitable which are not listed, so
feel free to experiment and apply your own plant knowledge
if you are a keen gardener. If you have success or notice
problems with particular species, please let us know at:
www.raingardens.info.

©Innervision Design 2018 32
www.innervision-design.co.uk

Project No. 181022



‘ Planting Suggestions

Common name . Sunlight and Aspect
Guelder rose Viburnum opulus :ﬁ:ﬁgnia] Any Native. Flowers attract insects and berries are eaten by birds.
Dogwood Cornus sanguinea Perennial An Native. Leaves are larval food for vase bearer moth and berries
g - 8! shrub Y eaten by birds. Often planted for attractive winter stems.
Culvers root Veronicastrum vireinicum Herbaceous Full sun or partial Non-native. Tall with long terminal blue flower spikes. On the
& perennial shade RHS ‘plants for pollinators’ list.
. Herbaceous Full sun or partial Non-native. Often late flowering. Clump forming. Several species
Aster Aster spp. perennial shade on the RHS ‘plants for pollinators’ list.
Herbaceous . .
- Full sun or partial Non-native. Spectacular yellow and black flowers. On RHS
Black eyed susan Rudbeckia birta annual or shade “plants for pollinators list.
biennial
. . Herbaceous | Full sun or partial . .
Stinking hellebore Helleborus foetidus N R Native. Winter flowers.
perennial shade
Deciduous
Montbretia Crocosmia spp. rhizomatous | Partial shade Naturalised. Red flowers. Thrives in most conditions.
perennial
Bugle Ajuga reptans }I){:‘::r?:i‘:lmus Partial shade Native. Low growing and will form a mat.
. g Herbaceous Full sun or partial Non-native. Clump forming with tall flower spikes. On RHS
Columbine Aquilegia spp. perennial shade ‘plants for pollinators’ list.
Inula Tnula hookeri Herbaceous | p o e Tall clump forming with yellow flowers. On RHS ‘plants for pol-
perennial linators’ list.
Hemp agrimon; Eupatorium cannabinum Herbaceous Full sun or partial Native. Sub-shrubs with pink flowers.
P ag Y P perennial shade : h : P :
Bellflower Campanula glomerata ;Igel;a;;olus f}:l;ldseu" or partial Native. Clumps bearing violet-blue bell shaped flowers.
Sneezeweed Helenium s Herbaceous Full sun Non-native. Clump forming with red flowers. On RHS ‘plants for
P- perennial pollinators’ list.
Lesser periwinkle Vinca minor E:g?;:ﬁlb Any Non-native. Ground cover with blue flowers.
Elephants ear Bergenia sp. Rhizomatous | Full sun or partial Non-native. Large leaves and pink flowers.
perennial shade
Plantain lilies Hosta spp. l;::::f;‘;us Part shade Non-native. Attractive light coloured flowers.
. Rhizomatous | Full sun or partial . . .
Yellow flag Iris pseudocorus perennial shade Native. Likely to prefer wetter areas near inlet.
Siberian flag Iris sibirica l;:ri:sx;ltous f}:{ildseun or partial Non-native. Blue flowers. Prefers moist but well drained soil.
Garlic and onions Allium spp. geu:i)::isalc Full sun Non-native. On RHS ‘plants for pollinators’ list.
Soft rush Juncus effusus ﬁ::erx%;ei:? f;;ldiun or partial Native. Form tussocks - likely to prefer wetter areas.
Rhizomatous | Full sun or partial Native. Nodding flower spikes. Likely to prefer wetter areas
Pendulous sedge Carex pendula perennial shade near inlet.
Perennial, . . -
Zebra grass Miscanthis sinensis deciduous Full sun gon—n?tlve. Tussock forming ornamental grass with silky
grass owers.
Deciduous
Switch grass Panicum virgatum perennial Full sun Non-native. Tussock forming ornamental grass.
grass
Royal fern Osmunda regalis g;c‘lduous Any Native. Large clump-forming plants.
Deciduous Partial shade or full
Male fern Dryopteris felix-mas or evergreen shadle v Native. Large shuttlecock-like form.
fern
Deciduous Partial shade or full
Broad buckler fern Dryopteris dilatata orevergreen | o 4o Native. Large shuttlecock-like form.
fern

7
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C.2 Design parameters for soil filter medium

C.2.1 Saturated hydraulic conductivity

100mmbhr. This to be checked in-situ using the single ring test method or tested in
bulk prior to delivery to ASTM F1815-06.

C.2.2 Porosity

Should be > 30% when tested in accordance with BS1377-2:1990 (design porosity set

lower at 25%).

C.2.3 Matrix

Indicative PSD or landscapers specification

Sieve size, mm

% passing

equivalent %

6
2
0.6

0.2
0.063

Organic matter
pH
Salinity

©lnnervision Design 2018
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100
90 - 100
40-70

5-20
<5

3-5% (w/w)

55-85

EC < 13300 Scm’!

fine gravel (2.0 - 6.0mm)
coarse sand (0.6 - 2mm)

medium sand (0.2 - 0.6mm)

fine sand (0.063 - 0.2mm)
clay and silts (< 0.063mm)

36

>10
50 -60
35-65

<20
<5
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