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1.0 Existing Site Description

The site consists of existing farm land, measuring approximately 36 acres and forms an
irregular L-shape and is situated immediately west of the Ashington in Horsham.

Access to the property is directly off Church Lane which runs into the from the eastern
boundary. Further east Church Lane leads into the existing properties of Ashington.

Bellway

Figure 1.1 - Existing Site




QuantumCE
QuantumCE
QuantumCE

1.1 Proposed Development Site

It is proposed to develop 180 residential dwellings comprising 117 private houses, 11
shared ownership apartments and 8 shared ownership homes at this location. In
addition, 22 affordable rent apartments and 22 affordable rent houses are proposed at
this location. The details of the proposed development can be found in Appendix A.

Bellway ™

Figure 1.2 - Proposed Masterplan



Table 1.1: Accommodation Schedule - Proposed New Home
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Type of Beds Maximum | No. of Total Cumulative
Accommodation Capacity | Units Number of
Residents
PRIVATE HOUSES
SA 2 1.88 4 7.52
CN 2 1.88 14 26.32
TE 3 2.47 2 4.94
BM 3 2.47 7 17.29
HA 3 2.47 16 39.52
HI 3 2.47 7 17.29
FM 3 2.47 4 9.88
LA 3 2.47 16 39.52
RE 4 2.86 9 25.74
PG 4 2.86 13 37.18
AR 4 2.86 12 34.32
WE 4 2.86 10 28.6
WA 5 3.09 3 9.27
Sub Total 117 297.39
SHARED APARTMENT
1BF 1 1.32 2 2.64
1BF 1 1.32 6 7.92
2BF 2 1.88 2 3.76
2 BWCF 2 1.88 1 1.88
Sub Total 11 16.20
SHARED HOUSES
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BA 2 1.88 2 3.76

Tl 3 2.47 3 7.41

PW 3 2.47 1 2.47

CcT 4 2.86 2 5.72

Sub Total 8 19.36

AFFORDABLE RENT BLOCK 1
APARTMENT

1BF 1 1.32 2 2.64

1 BF 1 1.32 9 11.88

2 BF 2 1.88 4 7.52
2BWCF 2 1.88 1 1.88

BLOCK 2

1BF 1 1.32 3 3.96

2 BF 2 1.88 3 5.64
Sub Total 22 33.52

AFFORDABLE RENT
HOUSES

SA 2 1.88 1 1.88

BA 2 1.88 6 11.28

Tl 3 2.47 13 32.11

CT 4 2.86 2 5.72
Sub Total 22 50.99

(Note: Occupancy Rates based on 2011 Census data that has been adopted by

Horsham District Council

https://www.horsham.qgov.uk/planning/water-neutrality-in-horsham-district/water-neutralit

-and-planning- li

ion


https://www.horsham.gov.uk/planning/water-neutrality-in-horsham-district/water-neutrality-and-planning-applications
https://www.horsham.gov.uk/planning/water-neutrality-in-horsham-district/water-neutrality-and-planning-applications
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1.2 Natural England Water Neutrality

The proposed new homes development site falls within the Sussex North Water
Resource Supply Zone. A recent directive from Natural England states that all new
residential and commercial accommodation, with high-water uses, in this area will need
to meet the new Habitat Regulations Assessment (HRA) requirement to demonstrate
water neutrality. This measure has been stipulated in order to protect ecological flows
and reduce the demand for increased water abstraction from the wells at Hardham. As
this could potentially adversely impact the integrity of the Arun Valley which has the
following protected designations; Sites of Special Scientific Interest, Special Protected
Area, Special Area of Conservation and Ramsar.

Water neutrality needs to be demonstrated by the applicant through the submission of
a statement or water budget (including calculations) including all/some of the following
measures:

e Limiting water usage to 85 litres per person per day.

e Incorporating low water usage wcs, showers etc — these would be
subject to a condition requiring a verification report to demonstrate the
completion of the works prior to first occupation.

e Incorporating rainwater harvesting.

Incorporating greywater recycling.

e Offset the remainder of any budget.

The HRA requirement for water neutrality covers both quantity and quality objectives.
The protocol takes a catchment-wide approach highlighting that greenfield sites will be
required to offset additional water demand in order to achieve neutrality. We have
established that the site lies outside of the Solent Catchment, where there is an
additional water nutrient neutrality requirement. Therefore, the only requirement that is
applicable to the new homes development site is that of water quantity.
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2.0 Existing Site Water Use

The site is an existing farmland in which wheat and sweetcorn has been farmed over
the last 5 to 10 years. These crops are rainfed crops as there is no irrigation system
installed at the farm. Rainfall records for the past year have been obtained from the
Center for Ecology and Hydrology and Met Office which indicate that between
February 2021 and January 2022 this area received 1,133 mm of rainfall; representing
91% of typical rainfall for the south west of England according to office records.

Rainfall . . . Rainfall. . .

Rainfall accumulations and return period estimates
Percentages are from the 1991-2020 average.

Met Office

Region Rainfall zg;; Nov2i- Jan22 Augll - Jan22 May2l - Jan22 Feb2l - Jan22
RP RP RP RP

United mm 61 251 558 793 1000
Kingdem % 51 &8 10-20 a3 5-10 88 2-5 87 2-5

England mm 32 159 389 627 761
% 38 &0 15-25 79 5-10 92 2-5 89 2-5

Scotand mm 1o 384 792 1007 1319
% 62 75 2-5 86 2-5 84 2-5 85 2.5

Wales mm &9 322 723 1045 1313
% 45 66 8-12 84 2-5 93 2-5 92 2-5

Morthern mm 53 259 578 777 983
Ireland % 47 73 10-15 88 2-5 86 5-10 85 5-10

England & mm 37 182 435 684 836
Wales % 40 62 10-20 80 5-10 92 2-5 89 2-5

North West mm 61 288 675 928 1197
% 49 72 5-10 91 2-5 93 2-5 95 2-5

Morthumbria  mm 26 187 407 603 781
% 32 70 5-10 80 5-10 85 5-10 87 2-5

Severn-Trent mm 29 151 349 573 689
% 40 66 8-12 80 5-10 91 2-5 87 5-10

Yorkshire mm 33 165 375 614 764
% 42 &4 10-20 78 5-10 21 2-5 89 2-5

Anglian mm 17 109 253 443 527
% 31 64 10-15 73 8-12 88 2-5 B84 5-10

Thames mm 20 102 312 553 643
% 28 46 20-35 76 5-10 97 2-5 89 2-5

Southern mm 27 125 359 622 716
% 31 45 20-30 73 5-10 96 2-5 88 2-5

Wessex mm 34 137 392 646 773
% 36 46 20-30 74 5-10 91 2-5 86 2-5

South West mm 65 257 602 954 1133
% 47 60 10-20 81 5-10 98 2-5 91 2-5

Welsh mm 64 301 691 1009 1264
% 43 65 10-15 84 2-5 93 2-5 92 2-5

Highland mm 172 528 953 1171 1536
% 79 85 2-5 87 2-5 84 2-5 83 2-5

MNorth East mm 45 225 525 781 964
% 45 72 8-12 87 2-5 95 2-5 92 2-5

Tay mm 62 265 624 902 1209
% 38 58 20-35 77 5-10 84 2-5 88 2-5

Forth mm 56 230 592 807 1059
% 41 59 15-25 83 2-5 84 2-5 86 2-5

Tweead mm 36 204 533 733 959
% 33 62 10-20 86 2-5 87 2-5 89 2-5

Solway mm 70 319 812 1009 1336
% 42 63 10-15 a9 2-5 84 2-5 86 2-5

Clyde mm 134 44| 928 14 1489
% 62 71 5-10 83 2-5 77 5-10 79 5-10

% = percentage of | 991-2020 average RP = Return period
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Further details on the rainfall data are contained in Appendix B. In addition, the site
also has existing structures from where a car valeting service has been provided to
local residents. Therefore, the current water use at the site based on the current
existing use farming and car valeting use can be calculated as follows:

Existing Farming Water Use:

Water demand and growing figures information obtained from the Food and Agriculture
Organisation guidance included in Appendix B.

Sweet Corn

e Growing period - 80 - 110 days

e Water needs - 500 - 800mm

e Average water needs - 650mm per season/annual
Wheat

e Growing period - 120 - 150 days

e Water needs - 450 - 650mm

e Average water needs - 550mm per season/annual

1) Rainfed winter and summer crops

a) Annual Rainfall - 1,133 mm
b) Annual Crop Water Demand - 550 mm
c) Area of Farm - 70,000 m2
d) Annual of Water Consumed - 38,500 m3
e) Annual crop water consumption - 38,500,000 litres

Existing Car Valeting Water Use:

2) Water use for car valeting

a) Water use per car washed - 60 litres per car
b) Cars washed per day - 30
¢) Daily car wash water use - 1,800 litres per day
d) Annual of Water Consumed - 657,000 litres

The water use that can be offset from the proposed use is associated with the car
valeting as the farmed crops are only rainfed and does not benefit from an irrigation
system where water is abstracted from an aquifer, reservoir or river.
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2.1 Water Supply - Rainwater

The only source of water supply to the residential estate for potable water is from the
Southern Water via the distribution mains. Naturally, rainwater waters the gardens
when it rains, but this is not a reliable source of non-potable water supply (toilet
flushing/washing machine) owing to erratic weather patterns and climate change.
Below we will analyze the variance of the rainwater over the last couple of years, and
demonstrate that it is only suitable for low water demand uses like garden irrigation
and car washing.

2.1.1 2017, 2018 and 201 Annual Rainfall Patterns

During 2017 and 2018 significant areas of the UK experienced below-average rainfall,
compounded by a very dry summer which resulted in rainfall being lost to high
evaporation, evapotranspiration rates, and runoff resulting in reducing the groundwater
recharge rates. This is highlighted in Figure 2.1 on the following page.

However, the annual rainfall in 2019 was significantly above the 1981 - 2010 average.
This extreme variability in rainfall weather patterns owing to climate change makes
rainwater a very unreliable source of potable water supply for the proposed
development. The major consideration is that when it is dry the aquifers become very
susceptible to overmining which threatens the aquatic environment and protected
habitats that are dependent on natural water supply.



Figure 2.1 - 2017 Rainfall Maps
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Figure 2.2 - 2019 Rainfall Maps
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2.2 Rainwater Harvesting System

Changes to our weather patterns, owing to global warming, have resulted in more
intense rainfall events in some seasons and hotter and drier summers in other seasons
as evidenced in the previous section. Therefore, in dry periods, it is not possible to
“effectively” protect the ecological flows that have led to the enactment of the Water
Neutrality directive. The implication is that this element of risk needs to be factored into
the rainwater harvesting strategy that is going to be implemented on the development
site. Therefore, in considering the Water Neutrality strategy for this site it is considered
prudent to at least double the drought storage stated in BS 8515 from 18 to 36 days to
increase the resilience of rainwater harvesting for non-potable water supply to the
proposed new development.

Rainwater harvesting will be utilised and targeted for use in non-potable water uses
such as:

Aquifer recharge.
Landscape.

Car washing.
Laundry use.
Toilet flushing.

For the internal non-potable uses like toilet flushing and laundry. The rainwater
harvesting system will be backed up utilising the proposed greywater recycling system.
In addition, the carefully designed Suds Strategy with the appropriate suds attenuation
features are capable of capturing rainwater making it available for landscaping and car
washing uses.

12
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3.0 Proposed Development Site

It is proposed to develop 180 residential dwellings comprising 117 private houses, 11
shared ownership apartments, 8 shared ownership houses at this location. In addition,
22 affordable rent apartments and 22 affordable rent houses are also proposed at this
location.

3.1 New Water Demand

The proposed development will consist of 180 new homes, and this study considers
how the initial phase of the development may be serviced. It is anticipated that all the
new homes will be serviced with washing machines. The allowable daily water demand
for the residents of 85l/p/day will be achieved by utilizing a mixture of water-efficient
fittings, spray taps, showers together with greywater recycling units.

Annual Water Demand - Residential Units

e No. of properties - 180 units

e Water Demand Per Person - 85 litres/per person/day

e Total Cumulative Number of residents - 417.46

e Total Daily Water Consumption - 35,484 litres/per day

e Total Annual Water Consumption - 12,951,660 litres per year

13
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Table 3.1: Potable Water Demand - Accommodation Schedule
T fA mm jon No. of Total Daily Water | Daily Potable
Units Cumulative | Demand Per | Water Demand
Number of Resident (I/d)
Residents
HOUSES

SA, CN, BA, SA (2 BED) 27 50.76 85 4,323.10
TE, BM, HA, HI, FM, LA, Ti (3 BED) 69 170.43 85 14,486.55
RE, PG, AR, WE, CT (4 BED) 48 137.28 85 11,668.80

WA (5 BED) 3 9.27 85 787.95
Sub-Total 367.74 31,284.40

APARTMENTS

1BF 22 29.04 85 2,468.40

2BF 11 20.68 85 1,757.80

Sub-Total 49.72 4,226.20

Tc_)tal Daily Water Consumption 417.46 35,510

(litres)
Tc_>tal Annual Water Consumption 12,961,150
(litres)

3.2 Water Demand Reduction — Greywater Recycling

The developer is pursuing a very sustainable and holistic development strategy for the
site and will thus install a greywater recycling system in all the proposed 180 new
residential units. This will significantly reduce the amount of potable water required to
service the site. The following section uses Building Regulations Part G - Water
Efficiency calculator in order to assess the impact of utilising greywater recycling. The
potable water demand is reduced by 32.50% per each individual person/unit resulting in

14
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an effective daily water demand of 68.78 litres/person/day. The recycled greywater is
used for toilet flushing and washing machine supply.

Table 3.2 - Building Requlation Part G - Water Efficiency Calculator

WATER EFFICIENCY CALCULATOR - BATH SPECIFICATION

Installation Type Unit of Measure Cai::;!;]:;Fh Use Eactor F':I?;_::E Lﬂre::.-‘ifrrs en
WC (zingle fluzh) Fiuzh voliume (1) 0.00 4.42 0.00 0.00
WC (dual finsh) Full fluzsh volume (1) 4.00 1.46 0.00 584
Part fluzh volume (1) 2.60 2.96 0.00 7.70
WCs (multiple fittings) Ave. effective fush volume (i 000 4.42 .00 .00
Taps (exciuding kitchen/utiity room taps) Flgw Rafe {l¥min) 2.00 1.58 1.58 4.74
Bath {where shower alzo prazent) Capacity fo Qverfiow (1) 120.00 Q.11 0.00 13.20
Shower {where bath alzo present) Flgw Rafe {l¥min) 8.50 4.37 .00 3715
Bath Onily Capacily to Overflow (i) 0.00 0.50 0.00 0.00
Shower Only Flow Ratfe jiimin) 0.00 .60 0.00 0.00
Kitchen/Utility Room Sink Taps Flow Rafe (ifmin) 5.00 044 10.36 12.56
Wazhing Machine Litreakg Dy Load 563 2.10 0.00 11.82
Dishwasher Litrea’ Place Seiting 0.68 3.60 0.00 2.45
Wasfe Disposal Uni# Litrea/Uize 0.00 3.08 [ .00
Water Softnar Litres/peraday 000 1.00 000 0.0
Tatal Infernal Calcwated Lze S5 45
Cantribufion from Greywafar 25 36

Contribufion from Rainwaler
T0.09
Naormalization Facfor 0.591
Tatal Infernal Wafer Consumpfion 63.78
Extemal Wafer Use 5.00
Effective Daily Waler Demand p'd 63.7EH

GREYWATER YIELD - EATH SPECIFICATION

Capacity'Flo Fixed Use | Lifres/person

Installation Type Unit of Measure w Rate Use Factor {Ipid) fday
WEC (zingle flush) Fiush volume (1] 0.00 4.42 0.00 o.00
WEC (dual fush) Fuill flush volume (1] 4.00 1.46 0.00 584
Fart flush volume (1) 2.60 296 0.00 7.0
WiCs (multiple fitfings) Ave. effective flush valume (i 0.00 4.42 0.00 0.0
Taps (excluding kifchen/utiify room taps) Fiow Rafe (ifmin) 2.00 1.58 1.58 4.74
Bath (where shower alzo pregent) Capacity fo Owverflow (i) 120.00 o191 0.00 13.20
Shower (where bath also present] Fiow Rafe (ifmin) .50 4.37 0.00 715
Bath Oniy Capacity fo Overfiow (i) 0.00 .50 0.00 0.00
Shower Only Flow Rate (ldmin) Q.00 560 0.00 0.00
Kitchen/Utility Room Sink Taps Flow Rafe (l¥min) 5.00 .44 10.36 12.56
Wazhing Machine Litrea/%g Dy Load 5.63 2.10 0.00 591
Dishwaszher Litrea’ Place Setting .68 3.60 0.00 2.45
Wasfe Disposal Unif Lirea/Uize Q.00 3.08 000 000
Water Softner Litrea/peraiday [EX ] 1.00 000 [
Tafal internal Calcwiated Usze Wpdd 89.54
Contnbufion fowards Greywater &1.00
9% Greywater Contribution 45 89
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Annual Water Demand - Residential Units (Using Greywater Recycling)

No. of properties - 180 units

Water Demand Per Person - 68.78 litres/person/day
Total Cumulative Number of residents - 417.46

Total Daily Water Consumption - 28,712 litres/day

Total Annual Water Consumption - 10,479,880 litres per year

16
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4.0 Water Offsetting Opportunity

Owing to the size of the proposed development it is proposed to have a multi-layered
water offsetting strategy in order to achieve water neutrality. It is considered that this will
give the development the most robust water security, reduce water use, and facilitate
the development whilst also protecting the environment. The proposed water offsetting
strategies are as follows:

e Water Offsetting Item 1 - Borehole Installation
o Water Offsetting Item 2 - Discounting Existing Uses
e Water Offsetting Item 3 - theWaterBank

4.1 Water Offsetting Item 1 — Borehole Installation

The daily water consumption for the 180 units at this site requires 28,712 litres/day.
Under the Water Abstraction and Impounding (Exemptions) Regulations 2017, sites
abstracting up to 20,000 litres per day are exempt from applying for a groundwater
abstraction licence. It is therefore proposed to install a borehole to supply potable water
to this development. The abstracted groundwater will be treated to WHO drinking water
standards. A hydrogeological report has been undertaken for the site indicates that it
has a potential borehole yield of 150,000 litres/day. With the benefit of greywater
recycling it is proposed to supply borehole water for 180 new residential homes.

Annual Water Demand - 109 Residential Units (With Borehole Water Supply)

e No. of properties - 180 units

e Water Demand Per Person - 68.78 litres/person/day

e Total Cumulative Number of residents - 417.46777?

e Total Daily Water Consumption - 28,712 litres/day

e Jotal Annual Water Consumption - 10.47 litr r r

A site water dowsing exercise has established that the following yields could be
achieved on the development site subject to the formal yield testing on the boreholes
have been drilled:

e Location 1: 144m3/day at an approximate depth of 58.2m.
e Location 2: 118m3/day at an approximate depth of 58.2m.
e Location 3: 105m3/day at an approximate depth of 58.5m.

These potential yields indicate that the site has the capacity to supply the water demand
of the site which has been established to be 36m3/day based on 85I/p/d. Therefore
subject to site drilling it is anticipated that a water neutral development can be installed

17
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based on a borehole water supply strategy.
Borehole Mitigation Strategy

Managed Aquifer Recharge (MAR) is the intentional recharge of water to suitable
aquifers for subsequent recovery or to achieve environmental benefits. The concept is
to flood an area to allow water to infiltrate naturally or take excess water and
deliberately introduce water into the aquifer via a well/borehole. MAR can play an
important role as a measure to control over-abstraction and to restore the groundwater
balance. It can be used to recharge aquifers subject to declining yields, to sustain or
improve the functioning of ecosystems and the quality of groundwater. 8% of Thames
Water’s public supply comes from MAR. It is proposed to use MAR to increase and
sustain the yield of the proposed borehole.

UK Examples:
https://ggis.un-igrac.org/view/marportal#/

Rainwater & Runoff Harvesting - Queen Elizabeth Olympic Park
Aquifer Storage, Transfer & Recovery - Horton Corby

Lake Infiltration North London Atrtificial Recharge Scheme

Lake Infiltration - Gatehampton

Deep Bore Soakaway - Lytchet Minster

abkhwn =

In order to mitigate the proposed abstraction from the proposed Boreholes, it is
proposed to undertake the following measures:

e The site will benefit from a daily discharge of recycled greywater treated to World
Health Organisation drinking standards. The treated greywater is clear of smell or
any solids.

e The treated greywater will undergo a secondary treatment process through a tertiary
reed bed treatment prior to discharge into deep bore soakaways or discharge into
the local ditches.

e The residential units will be able to discharge between 14 to 19 litres a day per
person. Whilst the commercial greywater discharge will be confirmed once the
accommodation schedule has been confirmed.

e Managed aquifer recharge via deep bore soakaways and or lined soakaways subject
to the results of the borehole prognosis report.

e It is also proposed that part of the treated greywater will be discharged daily into the
local streams/ditches in order to sustain the ecological flows. This will help avoid
drying up downstream important hydrological features and sustaining ecological
flows.

e The final strategy is subject to the borehole and MAR prognosis report.

e Studies by NERC indicate that the period of natural recharge is getting shorter owing

18


https://ggis.un-igrac.org/view/marportal#/

QuantumCE
QuantumCE
QuantumCE

to warmer weather caused by climate change. Our aquifer recharge strategy
addresses this matter as the aquifer will be recharged on a daily basis as the
residents use water in their homes.

ment—under—c/lmate change/nat/onal-groundwater-recharge assessment—under—cllm

te-change-summary

Table 4.1: Potable Water Demand - Accommodation Schedule (Greywater Recycling)

Type of Accommodation No. of Units Total Daily Water | Daily Potable
Cumulative | Demand Per | Water Demand
Number of | Residen (/d)
Residents
HOUSES
SA, CN, BA, SA (2 BED) 27 50.76 68.78 3,491.27
TE, BM, HA, HI, FM, LA, Tl (3 BED) 69 170.43 68.78 11,722.17
RE, PG, AR, WE, CT (4 BED) 48 137.28 68.78 9,442.11
WA (5 BED) 3 9.27 68.78 637.59
Sub-Total 367.74 25,293.14
APARTMENTS
1BF 22 29.04 68.78 1,997,37
2BF 11 20.68 68.78 1,422.37
Sub-Total 49.72 3,419.74
Total Daily Water Consumption 417.46 28,712
(litres)
Total Annual Water Consumption 10,479,880

(litres)

It is considered that by utilising this strategy 180 new residential units will have their

water demand offset.

19
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The site will benefit from a comprehensive SuDS drainage system. It is proposed to
install a series of wetlands. These will be used to cleanse the rainwater that will come
from the development before discharge into the deep bore soakaways. It is proposed to
dedicate 15% of the harvested rainwater to be dedicated aquifer recharge. The total
impermeable area of the development is 192,573m? and the annual average rainfall is
1133mm. BS 8515 states that a 5% collection of rainwater would result in drought
storage of 18 days. In this development, we are proposing to us 25% which represents
a 90 days drought storage period.
Both BS 8515 and BS 16941-1 provide a methodology for annual water yield. This is
used to assess the amount of rainwater that would be used to facilitate aquifer

recharge.

Yr=Axhxexn

A - rainfall collection area (192,573m2)
h - total annual rainfall (608mm)
e - surface yield coefficient (0.8)
n - hydraulic treatment efficiency (0.9)

Yr =15% x 608mm x 192,573m? x 0.8 x 0.9 = 12,645,113.50 litres/year.

Table 4.2 - Surplus Greywater Available for Aquifer Recharge

SURPLUS GREYWATER FOR AQUIFER RECHARGE

, Dail A i

Greywater | Domestic Surplus Total ¥ nnua

\ Surplus Surplus
installation type Reeyleed |requirement | Greywater | Cumulative g ater | Greywater
(litresfday) | (litre/day) | (litre'day) | Residents fl'fl'ﬁ]l siday) | (litres/day)
Batir Specification (Tabfe 3.7) 61 £5.36 35.64 41746 | 14678.2744 | 543057076
Total 14E78. 2744 | 43057076

4.2 Water Offsetting Item 2 — Existing Car Valeting Water Use:

The development site benefits from an existing water connection associated with the
car valeting service currently offered at the site. This existing water can be offset from
the proposed new residential use.

20
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1) Water use for car valeting
a) Water use per car washed - 60 litres per car
b) Cars washed per day - 25
c¢) Daily car wash water use - 1,500 litres per day
d) Annual of Water Consumed - 375,000 litres per year

The existing water use associated with the car valeting use can be deducted from the
remaining water demand of 4,133,625 litres/year; resulting in an annual water demand
of 3,758,625 litres/year that would need to be further offset.

21
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5.0 Greywater Recycling

Greywater recycling facilitates utilising the same source of potable water twice by
collecting, cleaning and re-using the “greywater” from showers, baths, washing
machines, hand basins and air conditioning units. The cleaned and disinfected water
could then be re-used for non-potable uses such as toilet flushing, washing machines,
garden irrigation and topping up of swimming pools. Figure 3.1 below illustrates the
various components of the Hydraloop greywater recycling system.

option: 50% water
from washing machine «

- @
 §

airconditioning bath shower

- m F"
HYDRALOOP L~
: @
ez WIF
| o
backup water:
tapwater or
ramwater
output W i'i;\'f'
- |
v._.‘ o -
toillets washing garden or
machme pool

waste water

Figure 5.1 Greywater Recycling System
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The proposed development is better suited with a decentralised greywater recycling
units owing to the sparse distribution of the residential units throughout the development
estate. The proposed Hydraloop greywater recycling system facilitates the saving of up
to 45% of tap water, by recycling water from taps, showers, washing machines and
baths which will be used for toilet flushing, the washing machine, car-washing, and
garden irrigation. Subject to the final configuration of the proposed development one
H300 Hydraloop could supply greywater for all of the proposed residential units.

5.1 Types of Hydraloop Systems

The most efficient, affordable, and energy-efficient way of recycling water is at the
source where it is used. The proposed Hydraloop system facilitates the recycling of
greywater within the individual premises of the development. The Hydraloop system is a
convenient and integrated system that looks and functions just like any ordinary
standard kitchen appliance. The Hydraloop system has an app that will empower
residents to save water and energy by using the operational prompts recommended by
the system.

Figure 5.2 Hydraloop Domestic System (H300 &H600)
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5.2 Hydraloop Greywater Recycling Specification and costs

The Hydraloop greywater recycling system provides the following two options for
domestic use:

e H600 - Which has a volume of 600 litres and a cleaning capacity of up to 1,000 litres
per day.

e H300 - Which has a volume of 300 litres and a cleaning capacity of up to 530 litres
per day.

The detailed specifications for the Hydraloop H300 and H600 systems are contained in

Appendix B. Both systems would facilitate the demand for potable water to be reduced
by up to 45% for each residential home.
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6.0 Conclusion

The proposed water strategy will reduce the potable water demand for the development
by 30%, utilizing greywater recycling and rainwater harvesting, which will lead to
significant environmental and economic benefits. In addition, the premises will also
significantly reduce the cost of water bills. The Water Neutrality report demonstrates that
the new development can be installed by utilizing borehole water.

A key driver for this development is to deliver much-needed homes in a sustainable

location. This report demonstrates how the water neutrality requirement stipulated by
the Natural England directive has been met.
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PROPOSED DEVELOPMENT
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GREYWATER RECYCLING SYSTEM

27



HYDRALOOP

USE W.

FACT SHEET - Residential Water Recycling

With a Hydraloop system, you can recycle up to 95% of shower & bath water and optionally 50% of washing machine water — which
enables you to reuse up to 85% of the total in-house domestic water. Due to its innovative and breakthrough technology, Hydraloop
water is clean, clear, safe and certified and for toilet flushing, washing machine, garden irrigation and/or to top-up a swimming pool.

Hydraloop H300
H300

H300 Premium

Add-ons
Output Garden

Output Pool
Washing Machine
Option

Lift pumps *

Input: Greywater from shower and bath

Output: Two (2) valves for recycled water to the toilets and the washing machine
Colour: Stone

Front Plate: Stainless-steel front plate with white coloured logo and small status light
Input: Greywater from shower and bath

Output: Two (2) valves for recycled water to the toilets and the washing machine
Choose from three colours: Dew, Chili and Stone

Front Plate: Premium stainless-steel front plate with Hydraloop LED logo lights

One (1) extra valve for recycled water in the garden

One (1) extra valve for recycled water for the pool
Option to recycle 50% of greywater from washing machine, including sanitary lift pump

DAB Novabox 30/300. This lift pump is submerged underneath the floor
DAB Genix VT 030. This lift pump is on the floor

A lift pump is only necessary if the Hydraloop is positioned on the same floor or a storey higher as the shower/bathtub

Hydraloop H300 Specifications

Volume
Cleaning capacity

Dimensions

Voltage
Usage

WIFI
Average recycled water
quality

Noise Level

LED Light Indications
White

Blue
Purple

Green

Orange + two (2) short
sound signals per minute

Red + three (3) short sound
signals/minute

300 liters / 80 gallons
530 liters / 140 gallons per day

80 cm wide, 34 cm deep, 187 cm high
31,5" wide, 13,4" deep, 74" high

100/240 Volt, 24 Volt internal

20 watts during treatment.

Average power consumption: 200kWh/year
The Hydraloop unit needs to be connected with an internal WIFI-network
non-potable water

CBOD5 (mg/L) <10

TSS (mg/L) <10

Turbidity (NTU < 5)

E. coli (MPN/100ml.) < 14

PH (SU) 6.0 - 9.0

+ 44 dB.

Hydraloop provides recycled water.

Hydraloop provides mains water (until recycled water becomes available).
The washing machine mode is active.

In self-cleaning mode.

The UV disinfection lamp is not functioning properly.

The water distribution pump has switched itself off. Which might happen when water is leaking
somewhere in-house.

202102504 This datasheet contains typical information specific to products manufactured at the time of its publication.

© Hydraloop Systems BV - Contents herein do not constitute a warranty.
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Certified to
NSF/ANSI
Stancard 350

Sizes

Install height 2100 mm
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202102504 This datasheet contains typical information specific to products manufactured at the time of its publication.
© Hydraloop Systems BV - Contents herein do not constitute a warranty.



Schematic overview
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The NSF/ANSI 350 standard verifies that all design and performance requirements of the standard
have been met, and confirms through testing that effluent reuse water meets the stringent quality
criteria. The NSF/ANSI 350 standard also sets water quality requirements for the reduction of
chemical and mi i for non-potable water use.

During the 26-week NSF/ANSI 350 testing period, the Hydraloop product was dosed daily with a
greywater mix that contained raw wastewater, secondary effluent, body wash, shampoo,
conditioner, soap, toothpaste, deodorant, bath cleaner, lactic acid, liquid handsoap, laundry
detergent & softener, NazSO:, NaHCOs NasPO: and test dust. The incoming greywater and the
treated recycled water was lab tested for 26 weeks, typically 3 days a week.

Influent values of the incoming greywater used for the 26 week test

Parameters Required range
7SS (mg/L) 50- 160 mg/L

80DS 130 - 210 mg/L
Temperature 25 - 35 Celcius

PH (SU) 60-85

Turbidety 30-100NTY

Total phosphorous-P 10-30mg/L

Total Kjeldah! -N 3.050mg/t

cop 250 - 400 mg/L.

Total coliforms 1032107 cfu/100 mL
Eedl 102 - 10 cfu/100 mL

Effluent values NSF-350 requirements and Hydraloop treated water test results

NSF/ANS| 350 requirements HYDRALOOP average results

CBDOS (mg/L) <10 | CBDOS (mg/L) 6
TSS (mg/L) <10 | TSS (mg/l) 33
Turbidity (NTU) < 5 | Turbidity (NTU) 23
E. coli (MPN/100mL) <14 |E. coli (MPN/100mL) <1
PH (SU) 60-9.0 | PH(SU) 60-90

For more information, please visit www.hydraloop.com
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— Input from wastewater of bath & shower
— Output for toilet flushing, washing machine, garden irrigation and / or pool
—  Wifi connected for Smartphone app, over the air updates and remote support

— 'Fit & Forget turnkey product

— No filters, membranes or chemicals

— Fully automatic, self-cleaning, low maintenance
sty — BREEAM and LEED certification points

— No compromise on hygiene and living comfort

— Contribute towards sustainable and off grid living
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202102504 This datasheet contains typical information specific to products manufactured at the time of its publication.
© Hydraloop Systems BV - Contents herein do not constitute a warranty.



HYDRALOOP

FACT SHEET - Residential Water Recycling

With a Hydraloop system, you can recycle up to 95% of shower & bath water and optionally 50% of washing machine water — which
enables you to reuse up to 85% of the total in-house domestic water. Due to its innovative and breakthrough technology, Hydraloop
water is clean, clear, safe and certified and for toilet flushing, washing machine, garden irrigation and/or to top-up a swimming pool.

Hydraloop H600

H600 Input: Greywater from shower and bath
Output: Two (2) valves for recycled water to the toilets and the washing machine
Colour: Stone
Front Plate: Stainless-steel front plate with white coloured logo and small status light
H600 Premium Input: Greywater from shower and bath
Output: Two (2) valves for recycled water to the toilets and the washing machine
Choose from three colours: Dew, Chili and Stone
Front Plate: Premium stainless-steel front plate with Hydraloop LED logo lights

Add-ons
Output Garden One (1) extra valve for recycled water in the garden
Output Pool One (1) extra valve for recycled water for the pool
Lift pumps * DAB Novabox 30/300. This lift pump is submerged underneath the floor

DAB Genix VT 030. This lift pump is on the floor
A lift pump is only necessary if the Hydraloop is positioned on the same floor or a storey higher as the shower/bathtub

Hydraloop H600 Dual Specifications

Volume 600 litres / 160 gallons
Cleaning capacity 1000 litres / 260 gallons per day
Dimensions 80 cm wide, 69 cm deep, 187 cm high

31,5" wide, 27,5" deep, 74" high

Voltage 100/240 Volt, 24 Volt internal
Usage 40 watts during treatment
Average power consumption: 350 kWh/year
WIFI The Hydraloop unit needs to be connected to the internet with a WIFI-network
Average recycled water non-potable water
quality CBOD5 (mg/L) <10
TSS (mg/L) <10

Turbidity (NTU < 5)
E. coli (MPN/100ml.) < 14
PH (SU) 6.0 - 9.0

Noise Level +46 dB.

LED Light Indications

White Hydraloop provides recycled water.

Blue Hydraloop provides mains water (until recycled water becomes available).
Purple The washing machine mode is active.

Green In self-cleaning mode.

Orange + two (2) short The UV disinfection lamp is not functioning properly.

sound signals per minute

Red + three (3) short sound The water distribution pump has switched itself off. Which might happen when water is leaking
signals/minute somewhere in-house.

20210504 This datasheet contains typical information specific to products manufactured at the time of its publication.
© Hydraloop Systems BV Contents herein do not constitute a warranty.
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Input from wastewater of bath & shower
Output for toilet flushing, washing machine, garden irrigation and / or pool
WIFI connected for Smartphone app, over the air updates and remote support

‘Fit & Forget turnkey product

No filters, membranes or chemicals

Fully automatic, self-cleaning, low maintenance
BREEAM and LEED certification points

No compromise on hygiene and living comfort
Contribute towards sustainable and off grid living

For more information, please visit www.hydraloop.com

20210504 This datasheet contains typical information specific to products manufactured at the time of its publication.
© Hydraloop Systems BV Contents herein do not constitute a warranty.
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Water Q Offsets

PRESERVING EVERY PRECIOUS DROP

www.wateroffsets.co.uk

WATER NEUTRALITY DRAFT HEADS OF TERMS

e Developer e
e Development Property S
e Water Offsetting Property - ..o,

DEVELOPER OBLIGATIONS

1) The developer undertakes to install the proposed development in
accordance with the Water Neutrality Report - ..............cooiiiiiiiiiinn,

2) The proposed water neutrality works at the proposed development property
should be installed as per the following schedule:

a) The maximum allowable water use per individual is 110l/p/d in
perpetuity unless regulation requires further improvement in the
future.

b) The proposed water efficiency fittings will be in accordance with the
typical specifications proposed in the Water Neutrality report or
better.

c) The installation will incorporate low water usage wcs (dual flush 6/3
or better), showers, aerated taps etc.

d) At property handover the developer will issue a paper and
electronic Home User guide advising residents about the water
fittings and the maximum allowable water use of the property.

3) A detailed verification report will be produced once the works have been
completed and prior to occupation of the proposed house and submitted to
both Horsham Council and theWaterBank database. The verification
report will contain the following elements:

a) A water calculator indicating that the installed fittings will meet the
proposed water use of 110l/p/d.

b) Installation images and receipts of all the water fittings will be
provided in the Verification Report.

c) At the end of the 6/12months of occupation the developer must
provide copies of the water meter readings indicating that the water
demand is not being exceeded.

d) If it is found that the water use is in excess of the proposed
110l/l/p/d, the developer will be obliged to undertake remedial works
and monitor the water use for a further period of 3 months.

4) The developer is to ensure that the Title Deeds contain a covenant
restricting the water use of the development to a maximum of 110l/p/d in
perpetuity.

a) The covenant will be a requirement for the homes not to downgrade
water efficient fittings.

b) However home occupiers can make improvements, but would need
to inform the Council and theWaterBank of these changes.


http://www.wateroffsets.co.uk/

Water Q Offsets

PRESERVING EVERY PRECIOUS DROP

www.wateroffsets.co.uk
WATER OFFSETS DATABASE

theWaterBank is a database maintained and managed by Water Offsets that matches
developers with existing property owners willing to offer their existing buildings for
retrofits to achieve significant water reductions. More importantly these savings will need
to be made within the same water resource zone in which the development is proposed.
Offsetting is usually done by working in partnership with local organisations, housing
associations, the council, businesses, churches and charities.

Typical Options for water offsetting schemes are as follows:

All offset schemes will require a water efficiency audit and a detailed water efficiency

retrofit design.

e The developer would then need to donate/pay a fee to a housing association to
retrofit their homes or existing businesses.

e Offsetting by fixing leaks over and above planned work by water companies.

e Retrofitting school buildings or local hotels to improve water efficiency.

e Retrofitting water reuse schemes such as in public buildings or schools or private
institutions like hotels in the area.

e Installing smart meters (above what was already planned by water companies) can
also help encourage water saving behaviours, and provide information on how

much water is being used.

In addition to the above water offsetting activities councils may require an investment into

awareness campaigns and promoting water saving behaviours via S106 Obligations.

WATER OFFSETS OBLIGATIONS

1) Water Offsets (theWaterBank) will provide “water offsetting” credits from an
applicable site in Horsham.

2) The “Water Offsetting” site is given a unique reference number together with
the number of credits that are available.

a) The number of water offsetting credits will not exceed the maximum
allowable water use per individual or 110l/p/d or the annual demand
of the property which is 202,575 litres in perpetuity unless regulation
requires further improvement in the future.

b) The database will also retain a copy of the verification report, and
update the database with any changes as may be informed by the
homeowners/Horsham Council.

c) The installation will incorporate low water usage wcs (dual flush 6/3
or better), showers, aerated taps etc.


http://www.wateroffsets.co.uk/

Water Q Offsets

PRESERVING EVERY PRECIOUS DROP

www.wateroffsets.co.uk

d) Water Offsets will grant Horsham Council access to check the
database and to ensure that there is no duplication of the award of
water offsetting credits from participating sites.

e) Water Offsets will undertake to have the database to be
independently audited once a year with the results shared with
Horsham Council.

f) Water Offsets will maintain a copy of the Home User guide.

g) Water Offsets will maintain a copy of the Verification Report and
issue the prompts for the 12 months water consumption records to
be issued by the developer.

h) Water Offsets will maintain a copy of the Title Deeds containing a
covenant restricting the water use of the development to a
maximum of 110l/p/d in perpetuity.


http://www.wateroffsets.co.uk/
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