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Executive Summary

This report has been compiled for the support of the development of nine dwellings
along with associated infrastructure (Grid reference: ST 86378 46144).

This report demonstrates that the development will achieve Nutrient Neutrality
through the implementation of Sustainable Drainage Systems (SuDS) and the
acquisition of credits through a third party marketplace.

Document reference: 2500357-ENV-S1-SW-TR-E-0001




o )
Enviren

Contents
Executive Summary

1. Introduction
Table 1.1 - Site Specific Information
Local Context to Nutrient Neutrality
Mitigation and the Local Nutrient Mitigation Fund
Decision making in the River Avon catchment
Background Information
Site Location
Figure 3.1 - Site Location
Outline Site Hydrology
Figure 3.2 - SCALGO Topographic Data - Site Hydrology
Figure 3.3 — Hydrological Catchment Plan
Existing Site Description
Figure 3.4 — Aerial Reconnaissance Photography
4. Development Proposals
Foul Water Drainage
Surface Water Drainage

Table 4.1 — Phosphorus Removal Efficiency of Various SuDS Components (as per
CIRIA C808)

Table 4.2 — Total Phosphorus Removal Percentage of Treatment Train
Development Nutrient Calculator Calculations
Table 5.1 — Development Nutrient Budget Calculations
6. Mitigation
7. Conclusion
Figures
Figure 1 - Soil Drainage Type
Figure 2 - Annual Average Rainfall
Figure 3 - Nitrate vulnerable zone (NVZ)
Appendix 1 Development Nutrient Budget Calculations
Appendix 2 Statutory Undertaker Maps
Appendix 3 Proposed Site Plan
Appendix 4 Water Efficiency Calculator
Appendix 5 SuDS Maintenance Requirements
Table A5.1 - SuDS Maintenance Requirements — Permeable Paving

Table A5.2 — SuDS Maintenance Requirements — Retention Basin

Document reference: 2500357-ENV-S1-SW-TR-E-0001




o« =)
Enviren

Appendix 6

Table Aé.1 — SuDS Considerations
Appendix 7 SuDS Removal Calculations

Table 7.1 — Total Phosphorus Removal Percentage of Treatment Train
ISO 19650 Filing Notation

Document reference: 2500357-ENV-S1-SW-TR-E-0001




e
Enviren
1. Introduction

1.1.  Thisreport has been compiled for the support of nine dwellings at Brick Hill Farm,

Warminster (Grid reference: ST 86378 46144). The proposals are for nine
dwellings along with associated infrastructure. This report demonstrates that
through the implementation of Sustainable Drainage Systems (SuDS) and the
acquisition of credits through a third party marketplace, the development will
achieve Nutrient Neutrality. The site is approximately 0.440 Hectares when
considering the areas outlined in the site plan.
The existing site currently consists of grazing land. The construction of the new
dwellings would result in an increase in phosphorus discharging into the
surrounding water network due to foul water and surface water discharge from
the proposed dwellings; however, through the implementation of Sustainable
Drainage Systems (SuDS) and the acquisition of credits through a third party
marketplace, the development will achieve nufrient neutrality (see
Appendix 1).

Table 1.1 - Site Specific Information

Category Site Specific Information
Site name Brick Hill Farm, Warminster
Site location Warminster, Wiltshire
Grid reference ST 86378 46144
Local Authority

Wi ltshire Council

Overall site area 0.440 Hectares
Nutrient(s) considered Phosphorus
Catchment (Surface Water) River Avon
Catchment (Foul Water) River Avon

Receiving Wastewater Treatment 13325 - Warminster
Works (WwTW)

Existing land use Lowland grazing
Proposed land use Residential Urban Land
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2.Local Context to Nutrient Neutrality

Mitigation and the Local Nutrient Mitigation Fund

2.1.  Wiltshire Council has been awarded £9.8m of grant funding to aid the delivery
of nutrient mitigation within the River Avon catchment. This grant enables
mitigation projects to be identified and delivered, and for mitigation credits to
be sold. Third party mitigation providers are also beginning to deliver measures
in the catchment of the River Avon.

Within this catchment developers will take responsibility for securing nutrient
mitigation for their development proposal. Mitigation can be secured:
» on-site or through land in the ownership of the developer
» through an agreement with an accredited third party mitigation
provider
» through a Wiltshire Council nutrient mitigation scheme

2.3. Inallinstances, the mitigation will need to be secured in perpetuity through the

necessary legal agreements or planning condition.

Decision making in the River Avon catchment

2.4.  Within the River Avon catchment, there is a need for qualifying developments
to demonstrate neutrality for phosphorus. Qualifying development includes:
» any form of development that increases overnight stays within the
catchment
» some commercial development that either attract large numbers of
people into the catchment (such as a tourist attraction) or where there
is a significant discharge into the catchment for example from an
industrial process
» development which results in the intensification of agricultural practices,
such as an additional cattle barn
Development that increases overnight stays in the catchment may comprise
permanent residential development, gypsy and fraveller development, care
homes, nursing homes, tourist accommodation including both permanent and
temporary campsites and hotels.
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3.Background Information

Site Location

3.1.  The site is located 1.540 kilometres northwest of Warminster and around 5.210
kilometres southeast of Chapmanslade. The exact location of the site can be
found in Figure 3.1:

Upton
Scudamore

_eelthapmanslade

Am Hill
Down

Golf
- Course

Warminster

\ Eoreham

Figure 3.1 - Site Location

Outline Site Hydrology

3.2. Interrogation of local topographical information around the development
parcel identifies that runoff from the site flows southeast towards The Were (see
Figure 3.2), then the flow continues running southeast, discharging into River
Wylye, which finally joins the River Avon. The River Avon continues in a southerly
direction until it discharges into the sea.
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Figure 3.2 - SCALGO Topographic Data - Site Hydrology

3.3. Statutory Undertaker mapping indicates that there are foul sewers around the
site parcel (see Appendix 2).

3.4. The development sits within the hydrological catchment of the River Avon SAC
as indicated in Figure 3.3.
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Figure 3.3 - Hydrological Catchment Plan

Existing Site Description
3.5.

The area to be developed currently constitutes grazing land. The site is

approximately 0.440 hectares in size when considering the areas in the site
plan (see Appendix 3). The site parcel sits on the east of Bath Road and is
bordered to the north by agricultural land, to the south by residential

properties, and to the east by urban land.
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Figure 3.4 - Aerial Reconnaissance Photography
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4. Development Proposals

4.1. The development is to consist of nine dwellings along with associated
infrastructure.

Foul Water Drainage

4.2. The foul water from the proposed dwellings shall discharge to the main sewers,
where it will then be treated at Warminster WwTW (see Appendix 2). The
applicant will commit to alower water usage of 951/p/d as per Wiltshire Council
Guidance (Wiltshire Council’'s Local Plan Pre-Submission Draft 2020-2038). This is
evidenced in Appendix 4.

Surface Water Drainage

4.3. The discharge of surface water from the site shall be discharged to adjacent

surface water drains, after significant onsite treatment through SuDS. The
proposed SuDS features comprise porous paving with diffuser boxes connected
to the diffuser downpipes from the roofs (Plots 2-8), and a combination of
porous paving and retention basins located to the south of the dwellings (Plots
1 and 9)(see Appendix 3).
Maintenance requirements of the SuDS features can be found in Appendix 5
with measures based on the associated schedules contained in CIRIA C753
and CIRIA 808. SuDS considerations outlined in CIRIA C808 are reviewed in
Appendix 6. The design life for the SuDS measures are 100 years and will all
remain in perpetuity.
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Table 4.1 - Phosphorus Removal Efficiency of Various SuDS Components
(as per CIRIA C808)

SuDS Component
Detention basin
Retention basin
Floating wetland
Bioretention zone

Filter strip
Filter drain
Willow bed
Permeable pavement
Vortex grit separator

Oil water separator
Stormwater filter
Granular media

Rainwater capture

Phosphorus

Particulate
Removal

Phosphorus
Removal

(%)

Dissolved

(0]
(o))
O
S
(0]
>
O

(2]
2
S —
< 9
%O
o £
£ 0
o oz

[
(

*Can be increased providing specific, referenced media is used.

4.5. The phosphorus removal efficiencies of the onsite tfreatment trains are outlined
in Table 4.1. As per CIRIA C808, the particulate phosphorus removal of the SuDS
components is already pre-weighted to accommodate the proportion of Total
Phosphorus (TP) that is in solid form (55%) and Phosphorus that is in soluble form
(45%).
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Table 4.2 - Total Phosphorus Removal Percentage of Treatment Train

Phosphorus Removal Efficiency of SuDS
Component (Average between Dissolved and Cumulative Calculated
Treatment Particulate Phosphorus) Removal** Phosphorus
Train Permeable Paving Retention Basin Removal

Treatment
Train A for
Plots 2-8:
Permeable
Paving

Treatment
Train B for
Plots 1 and 9:
Permeable
Paving +
Retention
basin

Mean Phosphorus Removal of Onsite Treatment Trains

50% Removal Considered Not Applicable

4.6. The methodology for calculating the values in the proposed treatment trains
can be found in Appendix 7 and is based on influent concentrations and
effluent concentrations from the preceding component.
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Calculations

5.1.  The direct output of the Natural England Budget Calculator can be found in
Appendix 1. This section shall outline the observations made on the site and
shall discuss the results generated by the Natural England Budget Calculator.
The figures for the inputs utilised in this section can be found in the Figures
section to the rear of the report.

Table 5.1 - Development Nutrient Budget Calculations
Stage 1 - Foul Water Arisings from dwellings

Number of dwellings

Average occupancy rate
Water usage

Wastewater treatment works
Wastewater treatment works TP
permit (mg/litre)

Annual wastewater TP load

Stage 2 - Existing Land Use
Catchment

Soil drainage type

Annual average rainfall (mm)
Within Nitrate Vulnerable Zone
Former Land Use

Annual nutrient export (kg TP)
Stage 3 - Proposed Land Use
Proposed Land Use

SuDS removal efficiency
Annual nutrient export (kg TP)
Stage 4 - Final Nutrient Budget
The total annual nutrient load
generated

9

2.4

95

Warminster WwTW

0.50 (Pre-LURA)
0.25 (Post-LURA)

+0.34 kg/year (Pre-LURA)

River Avon

Freely Draining

900.1-950

Yes

Land Use
Lowland

Area (hectares)

-0.05 kg/year

Land Use Area (hectares)
Residential Urban 0.390

Greenspace 0.050

51.62 % (0.390 hectares)

+0.35 kg/year

+0.77 kg/year (Pre-LURA)
+0.56 kg/year (Post-LURA)
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6. Mitigation

6.1. The development shall achieve nutrient neutrality through the acquisition of
credits through a third party marketplace. The credits will be acquired for the
Pre-LURA limits, at 0.77 kg/year.
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7.Conclusion

7.1.  As can be seen in this report, the nutfrient arisings associated with the

development have been extensively considered, along with off-site and on-
site mitigation methods.
The applicant will purchase nutrient neutrality credits to offset the increase in
nutrients from the development. The applicant shall achieve Nutrient Neutrality
through the proposals and therefore nutrient arisings should not prevent
planning approval.
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Figure 1 - Soil Drainage Type

| Soilscape 5

See soil information

Soilscape 5:

Freely draining lime-rich loamy soils

Texture:
Loamy

Coverage:

England: 3.7% Wales: 0.0%,England & Wales:3.2%

Drainage:
Freely draining

Fertility:
Lime-rich

Y

Landcover:
Arable with grassland at higher altitude

Habitats:
Herb-rich chalk and limestone pastures; lime-rich

deciduous woodlands

Carbon:
Low

Drains to:
Chalk or limestone groundwater



Figure 2 - Annual Average Rainfall
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Figure 3 - Nitrate vulnerable zone (NV2Z)
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Appendix 1
Development Nutrient Budget Calculations
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Nutrients from wastewater

This sheet contains 2 tables. The tables are separated by a heading, which describes the following table.

Note: You will need to fill in cells B5 to B9 in the first table 'Water infrastructure information'. Cells B10 is automatically
calculated and will state '0.00" unless the user inputs have been entered. Cells A11 to A12 and B11 to B12 are automatically
generated and will state 'Not applicable' depending on the inputs to cells B5 and B9. You may need to fill in cell C10
depending on the information you entered in cell B9. Cells C5 to C9 and cells C11 to C12 are intentionally blank cells.

You do not need to fill in any cells in the second table 'Final calculation of nutrient load from wastewater'. Cells B16 to B18
are automatically calculated and will state '0.00' unless the user inputs have been entered to the first table "Water
infrastructure information'. Cells A19 to A22, cells B20 and B22 are automatically generated and will state 'Not applicable’
depending on the user inputs to the first table "Water infrastructure information'. Cell B15, cell B19 and cell B21 are
intentionally blank cells.

How to fill in the table "Water infrastructure information’

Cell B5: Enter the date of first occupancy.

Cell B6: Enter the average occupancy rate of the development. The default rate is 2.4, this should not be edited without
sufficient evidence.

Cell B7: Enter the water usage. This value should be kept at 120 unless other efficiency measures are used.

Cell B8: Enter the total number of dwellings or units that will be within the development site as of the project completion
date.

Cell B9: Choose the receiving wastewater treatment works (WwTW) from the dropdown list.

If you select 'Package Treatment Plant user defined' or 'Septic Tank user defined', you must enter their certified value of total
phosphorus (TP) in cell C10. Otherwise the default values will be used in the calculation of the nutrient load associated with
wastewater.

Nutrient permits may be changing for the WwTW you select, from 01/01/2025, or 01/04/2030. If the date of first occupancy
is in-between changing permit dates, multiple permit limits may be automatically generated in cells B10 to B12. If applicable,
up to 3 values for the nutrient loading associated with wastewater will be presented in cell B18, B20 or B22.

Water infrastructure information

Description of required information

Data entry column - user inputs
required

Additional data entry
column - user inputs
may be required

Date of first occupancy (dd/mm/yyyy):

Average occupancy rate (people/dwelling or people/unit): 2.40

Water usage (litres/person/day): 95

Development proposal (dwellings/units): 9

Wastewater treatment works: Warminster WwTW
Current wastewater treatment works P permit (mg TP/litre): 1.00

Post 2025 WwTW P permit (mg TP/litre): 0.5

Post 2030 WwTW P permit (mg TP/litre): 0.25

Final calculation of nutrient load from wastewater

Description of values generated

Values generated

Post-2030 wastewater nutrient Loading

Additional population (people): 21.60
Wastewater by development (litres/day): 2052.00
Annual wastewater TP load (kg TP/yr): 0.17
Pre-2030 wastewater nutrient loading

Annual wastewater TP load (kg TP/yr): 0.34
Pre-2025 wastewater nutrient loading

Annual wastewater TP load (kg TP/yr): 0.67




Nutrients from current land use

This sheet contains 2 tables. The tables are separated by a heading, which describes the
following table.

Note: You will need to fill in cells B5 to B8 in the first table 'Current land use information’. You
will need to fill in cells A11 to A27, and B11 to B27 in the second table 'Current land uses'.
Cells B28, C11 to C28 are automatically calculated and will state '0.00' unless the user inputs
have been entered. Cells D11 to D27 are automatically generated and will state 'Not applicable’
depending on automatically generated data in cells C11 to C27. Row 28 is a Total Row. The
Total Row states 'Totals:' in cell A28 and automatically calculates the total sum of cells B11 to
B27 in cell B28 and C11 to C27 in cell C28. Cell D28 is intentionally blank.

How to fill in the table ‘Current land use information'

Cell B5: Choose the operational catchment the site is located within from the dropdown list.
Cell B6: Choose the soil drainage type associated with the predominant soil type within the
development site from the dropdown list.

Cell B7: Choose the annual average rainfall the development will receive from the dropdown
list. If the rainfall volume is not on the list, select the nearest value.

Cell B8: Choose whether the development is in a nitrate vulnerable zone (NVZ) from the
dropdown list.

How to fill in the table ‘Current land uses'

Cell A11-A27: Choose the existing (pre-development) land use type(s) from the dropdown list.
Cells B11-B27: Enter the area in hectares of each land use type.

The nutrient load from current land uses is shown in cells C11-C27 for total phosphorus (TP).
The total nutrient load from current land uses is shown in cell C28 for TP.

Current land use information

Description of required information

Data entry column - user
inputs required

Operational catchment:

Avon Hampshire

Soil drainage type:

Freely draining

Annual average rainfall (mm):

900.1 - 950

Within nitrate vulnerable zone (NVZ):

Yes

Current land uses

Area (ha) - user inputs

Annual phosphorus

Existing land use type(s) - user inputs required required export Notes on data
(kg TP/yr)

Lowland 0.44 0.05 Not applicable
0.00 Not applicable
0.00 Not applicable
0.00 Not applicable
0.00 Not applicable
0.00 Not applicable
0.00 Not applicable
0.00 Not applicable
0.00 Not applicable
0.00 Not applicable
0.00 Not applicable
0.00 Not applicable
0.00 Not applicable
0.00 Not applicable
0.00 Not applicable
0.00 Not applicable
0.00 Not applicable

Totals: 0.44 0.05




Nutrients from future land use

This sheet contains one table.

Note: You will need to fill in cells A5 to A21 and B5 to B21. Cells B22
and C5 to C22 are automatically generated calculations and will state
'0.00" unless the user inputs have been entered. Row 22 is a Total
Row. The Total Row states 'Totals:" in cell A22 and automatically
calculates the total sum of cells B5 to B21 in cell B22 and C5 to C21
in cell C22.

How to fill in the table 'Future land uses'
Cells A5-A21: Choose the future (post-development) land use type(s)
of landcover present on the new site from the dropdown list

Cells B5-B21: Enter the area in hectares of each land use type.

The nutrient load from future land uses is shown in cells C5 to C21 for
total phosphorus (TP).

The total nutrient load from future land uses is shown in cell C22 for
TP.

Future land uses

New land use type(s) - user inputs required

Area (ha) - user
inputs required

Annual phosphorus
export
(kg TP/yr)

Residential urban land

0.39

0.72

Greenspace

0.05

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Totals:

0.44

0.72




Nutrients from future land use after sustainable urban drainage system (SuDS)
treatment

This sheet contains one table.

Note: You will need to fill in cells A5 to A29, cells B5 to B29, cells C5 to C29, cells E5 to E29 and cells F5 to F29 if you are including
SuDS to remove nutrients from the surface runoff. Cells B30, D5 to D30 and cells G5 to G30 are automatically calculated and will state
'0.00" unless the user inputs have been entered. Cells H5 to H29 are automatically generated and will state ‘Not applicable’ unless the
total area of the landcover entered is larger than the total area of the landcover entered into the worksheet
‘Nutrients_from_future_land_use'. Row 30 is a Total Row. The Total Row states ‘Totals:" in cell A30 and automatically calculates the total
sum of cells B5 to B29 in cell B30, cells D5 to D29 in cell D30 and cells G5 to G29 in cell G30. Cell C30, cell E30, cell F30 and cell H30
are intentionally blank.

How to fill in the table 'SuDS information®

Cells A5 to A29: Choose the future (post-development) land use type(s) of landcover present on the new site within the SuDS catchment
area from the dropdown list. Only landcovers entered into the worksheet titled 'Nutrients_from_future_land_use' can be entered.

Cells B5 to B29: Enter the area in hectares of each new land use type within the SuDS catchment area.

Cells C5 to C29: Enter the percentage of the flow entering the SuDS feature. If all flow is being diverted to the SuDS feature then this
value should be set to 100%.

The annual total phosphorus (TP) loads associated with the landcovers in the SuDS catchment area are automatically calculated in cells
D5 to D29.

Cells E5 to E29: Enter the name of the SuDS features used to intercept surface flows can be entered in. Any text can be entered into
these cells.

Cells F5 to F29: Enter the nutrient removal rates associated with the SuDS features for TP.

Values for column F must be identified by the user and must be specific to the SuDS features being implemented.

The annual TP load removed by the SuDS features are automatically calculated in cells G5 to G29. These values are subtracted from the
nutrient budget.

'You do not need to fill in column H 'Notes on data'. It will state "Not applicable" unless the total area of each landcover within the SuDS
catchment area exceeds the area of the landcovers entered into the worksheet titled 'Nutrients_from_future_land_use'.

The total nutrient load removed through the SuDS features is shown in cell G30 for TP.

SuDS information

Percentage of

Annual phosphorus

TP removal rate for

Annual phosphorus

s . " Saeclcacment flow entering the [inputs to SuDS . " features - user load removed by
New land use type(s) within SuDS catchment area - user inputs required ianr::t(shz;l::; SuDS (%) - user  |feature(s) Name of SuDS feature(s) - user inputs required specified (%) - user  |SuDS Notes on data
inputs required (kg Tlyr) inputs required (kg TP/yr)

Residential urban land 0.39 100.00 0.72 Permeable pavement and Retention basin 51.62 0.37 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable
0.00 0.00 Not applicable

Totals: 0.39 0.72 0.37




Final nutrient budgets

This worksheet contains one table. This table is automatically populated using the
outputs from the previous worksheets.

Note: You do not need to fill in any cells in the table.

Cells B5 to B8 and cells B10 are automatically calculated and will state '0.00'
unless the user inputs have been entered to all of the required worksheets.

Cells A11 to A14, cell B12 and cell B14 are automatically generated and will state
'Not applicable' depending on the user inputs to the worksheet
'‘Nutrients_from_wastewater'.

Cell B9, B11 and B13 are intentionally blank.

This table presents calculations that underpin the final annual nutrient budget for
the development site. Up to 3 values for the nutrient budget may be presented in
cells B10, B12 and B24 for total phosphorus (TP).

Total nutrient budget calculations

Description of values generated

Values generated

Wastewater TP load (kg TP/year):

0.17

Net land use TP change (kg TP/year): 0.30
TP budget: 0.47
TP budget + 20% buffer: 0.56
Post-2030 annual nutrient budget

The total annual phosphorus load to mitigate is (kg TP/yr): 0.56
Pre-2030 nutrient budget

The total annual phosphorus load to mitigate is (kg TP/yr): 0.77
Pre-2025 nutrient budget

The total annual phosphorus load to mitigate is (kg TP/yr): 1.16
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Statutory Undertaker Maps
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Wessex Water Network Map

Reproduced from the Ordnance Survey map with the permission of the Controller of His Majesty’s Stationery Office. © Crown copyright and database rights (2025) OS AC0000848304
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Appendix 3
Proposed Site Plan
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Appendix 4
Water Efficiency Calculator
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The Water Efficiency Calculator for New Dwellings 05/11/2025, 12:39

Installation Type Unit of Measure Capacity/Flow Use Fixed use Litres/person/day
rate Factor (litres/person/day) = [(1)x(2)] + (3)
(1) (2) 3) (4)
WC (single flush) Flush Volume (litres) 4.42 0.00 0
WC (dual flush) Full flush Volume 4 1.46 0.00 5.84
(litres)
Part flush Volume 2 2.96 0.00 5.92
(litres)
WC (multiple fittings) Average effective 4.42 0.00 0
flushing Volume
(litres)
Taps (excluding kitchen/utility [Flow rate (litres/min) [5.00 1.58 1.58 9.48
room taps)
Bath (where shower also Capacity to 0.11 0.00 0
present) overflow(litres)
Shower (where bath also Flow Rate(litres / 4.37 0.00 0
present) minute)
Bath Only Capacity to 0.50 0.00 0
overflow(litres)
Shower Only Flow Rate 6.00 5.60 0.00 33.60
(litres/minute)
Kitchen/Utility room sink Flow rate 3.50 0.44 10.36 11.90
taps (litres/minute)
Washing Machine (Litres/kg dry load) (8.17 2.1 0.00 17.157
Dishwasher (Litres/place setting) |1.25 3.6 0.00 4.5
Waste disposal unit (Litres/use) Present 3.08 0.00 0
Water Softener (Litres/person/day) 1.00 0.00 0
(5) 88.40
(6) Contribution from greywater 0
(litres/person/day)
(7) Contribution from rainwater 0
(litres/person/day)
(8) Normalisation factor 0.91
(9) Total internal water consumption 80.44
= [(5)-(6)-(7)1x(8)
(litres/person/day)
(10) External water use 5.0
(11) 85.4
Installation Type Make/Model (mandatory) Litres/Person/Day
WC (dual flush) IS Concept Air 4/2L 11.76
Taps Sandringham Basin Mixer 9.48
Showers Only Mira React EV 33.60
Kitchen Taps Caron Pura 12.56
Washing Machines 17.157
Dishwasher 4.5

WIcC >

©Water Research Centre Limited 2025

Terms and Conditions
System Requirements

https://wrcpartgcalculator.co.uk/Calculator.aspx Page 1 of 2


http://www.wrcgroup.com/
http://www.labc.uk.com/
https://wrcpartgcalculator.co.uk/Terms.aspx
https://wrcpartgcalculator.co.uk/SystemRequirements.aspx

Appendix 5
SuDS Maintenance Requirements

For convenience - press “Alt + Left Arrow” to return to the section of the report
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Table A5.1 — SuDS Maintenance Requirements - Permeable
Paving

CIRIA C753 Maintenance Requirement

Maintenance Required
schedule action

Regular Brushing and vacuuming (standard cosmetic
. Annually
Maintenance sweep over whole surface)
. Stabilise and mow contributing and adjacent
Occasional Asnecessary | | ¢

Maintenance
As necessary Removal of weeds

Remediate any landscaping which through

vegetation maintenance or soil slip, has been

raised to within 50 mm ofthe level of the

paving

Remedial work to any depressions, rutting

Regular and cracked or broken blocks considered

Maintenance As necessary | detrimental to the structural performance or
a hazard to users, and replace lost jointing
material

Every 10-15 Rehabilitation of surface and upper
years substructure by remedial sweeping

CIRIA C808 Maintenance Requirement
It is unlikely that the permeable paving will be lifted to replace the subsurface

Typical Frequency

As necessary

layers. The only maintenance activity that is required is sweeping the surface
when needed.




Table A5.2 - SuDS Maintenance Requirements — Retention Basin

CIRIA C753 Maintenance Requirement

Maintenance

e Typical Frequency Required action

Remove litter and delbris

Cut the grass — public areas

Inspect marginal and bankside
vegetation and remove nuisance plants
(for first 3 years)

Monthly or as required
Inspect inlets, outlets, banksides,
structures, pipework etc for evidence of
blockage and/or physical damage

Inspect water body for signs of poor
water quality

Cut the meadow grass

Inspect silt accumulation rates in any
forebay and in main body of the pond
and establish appropriate removal
frequencies; undertake contamination
Half yearly testing once some build-up has
occurred, to inform management and

disposal options.
Regular P P

Maintenance Check any mechanical devices, eg
penstocks

Hand cut submerged and emergent
aquatic plants (at minimum of 0.1m
above pond base; include max 25% of
pond surface)

Remove 25% of bank vegetation from
water's edge to a minimum of 1Tm

Annually
above water level

Tidy all dead growth (scrub clearance)
before start of growing season (Note:
tfree maintenance is usually part of

overall landscape management
confract)

Remove sediment and planting from
one quadrant of the main body of
ponds without sediment forebays.

Every 5 years, or as
required



With effective pre-

freatment, . .
Yl this will only be Remove sediment from the main body
. . of big ponds
maintenance required

when pool volume is reduced by 20%

rarely, eg every 25-50
years

Repair erosion or other domoge

Replcm’r where necessary
Remedial

: Aerate pond when signs of
: As required euTrophlco’rlon are detected
Actions

Reohgn rip-rap or repair other damage

Repair / rehabilitate inlets, outlets and
overflows.

CIRIA C808 Maintenance Requirement

Sediment may need to be removed from the base of the basin periodically,
although this can be avoided by installing and maintaining an upstream
sediment removal device for initial gross particle removal.

Inlet and outlet structures need to be kept clear and operational.
Plants from around the freeboard above the permanent water level can be
mown and harvested and removed.




Appendix 6
SuDS Considerations

For convenience - press “Alt + Left Arrow” to return to the section of the report
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Step 1 Calculate quantity in
the runoff each year

Step 2 Calculate quantity of
runoff that can be infiltrated
to ground using SuDS

Step 3 Calculate the
quantity of remaining
phosphorus that can be
removed using SuDS.

Step 4 In heavy rain, some
runoff may bypass all SuDS
without treatment.
Calculate this volume and
quanity of phosphorus it
contains

Step 5 Calculate the
quanitty of phsophorus to
be mitigated offsite

* 0.72 kg/year

¢ 0.00 kg/year.

¢ 0.37 kg/year

e Surface water network shall be designed to attenuate all storms up to
and including the 1-100 year event + climate change allowance.

¢ 0.35 kg/year




Table A6.1 - SuDS Considerations

Consideration
Previous land use

The influent to the system or device
must contain  phosphorus in
adequate levels to achieve the
anticipated treatment. If the TP level
in the influent is too low, then the
anticipated level of treatment may
not be met.

Treatment flow rate or volume to be

treated by the nutrient removal
devices
TP removal by infiliration to the
ground

The SuDS management train should
be designed to manage both
particulate phosphorus and
dissolved phosphorus. The design
should demonstrate which of the
devices capture particulate P, DP, or
both and the quantity of TP captured.
The nature of treatment media and
growth media in devices will have
significant consequences for the
level of phosphorus removal that the
device can achieve.

DP is bioavailable and represents a
significant concern for receiving
water quality.

Maintenance requirements of new,
innovative treatment devices cannot
always be defined so regular
inspection and monitoring may be
needed until adequate data and
experience is gathered.

Routine maintenance of SuDS$S
devices to remove sequestered
forms of phosphorus before they
become bioavailable again is a

critical factor in effective
phosphorus removal (Clary et al,
2020)

If maintenance requires removal of
vegetation, it must be removed from

Site Relevance

The site is not believed to have legacy
phosphorus.

The influent to the system will have
adequate levels of phosphorus.

To be covered within Civil Engineers
Drainage Design.

The SuDS management train has been
designed to manage particulate and
dissolved phosphorus.

Treatment media will be selected to
specifically capture phosphorus.

Components have been selected to
reduce both DP and PP.

SuDS measures deployed on-site are
well studied, however they will need to
be monitored and regularly inspected
to ensure performance.

SuDS will be maintained in accordance
with CIRIA C753 and CIRIA C808.

SuDS will be maintained in accordance
with CIRIA C753 and CIRIA C808.



site and has the potential to be used
as commercial or municipal
compost feed.

Runoff from surrounding land

Capture or by-pass large rainfall
events for sedimentation devices.

Sustainability of materials.

Effectiveness of 2nd and 39 devices
needs to be considered carefully.
Despite this process being for the
reduction of phosphorus pollution,
the SuDS management train should
still satisfy the requirement of CIRIA
C753 and deliver all four * Pillars of
SuDS§’

Sediment capture upstream of
ponds, basins and wetlands.

Drainage from surrounding land will not
enter SUDS freatment train.

Civil Engineering Drainage Plan will

include exceedance paths for large
storm events, in order to not ‘flush’ and
resuspend particulate phosphorus.

The tfreatment media is quarried stone,
which would have otherwise been
installed if the development were not

affected by nutrient neutrality.

The proposed SuDS are designed to
enhance water quality and reduce
flood risks by minimising surface water
runoff.




Appendix 7
SuDS Removal Calculations
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Table 7.1 - Total Phosphorus Removal Percentage of Treatment Train

Treatment
Train

Treatment
Train A:
Permeable
Paving

Treatment
Train B:
Permeable
Paving +
Retention
basin

Phosphorus Removal Efficiency of SuDS

Component (Average between Dissolved and Cumulative Calculated
Particulate Phosphorus) Removal** Phosphorus
Permeable Paving Retention Basin Removal
Efficiency

39%

39%

l I
l - .

100% Removal Considered 50% Removal Considered No’r Appllcoble

Mean Phosphorus Removal of Onsite Treatment Trains = (39%+64.24%)/2 =51.62%

**Calculation for the Cumulative PP removal: 39%+[(55%-39%) % 14%] = 41.24%
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