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Purpose

This document was prepared as a Drainage Strategy for Western Bio Energy (WBE) as the
applicant and Protium Green Hydrogen Supply Limited (Protium) as the agent, to support a
planning application for a Hydrogen Production Facility (HPF) on land at the existing

Western Wood Biomass Plant in Margam, Port Talbot.

Sirius Environmental Limited (Sirius) accepts no responsibility or liability for any use, that is
made of this document, other than by the Client for the purposes for which it was originally

commissioned and prepared.
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1 INTRODUCTION
1.1 General

Sirius Environmental Limited (Sirius) were commissioned by Sirius Planning Limited (SPL)
on behalf of, Western Bio Energy Limited (WBE) as the applicant and Protium Green
Hydrogen Supply Limited (Protium) as the agent, to produce a drainage strategy to support
the planning application for a Hydrogen Production Facility (the proposed development).

The proposed development is located within the boundary of the existing Western Wood
Biomass Plant. Western Wood Biomass Plant is situated approximately 4.5km south west of
the town of Port Talbot in South Wales.

The proposed development is located off Longland Lane, Margam, Port Talbot, SA13 2NR.
The site entrance is at Ordnance Survey (OS) grid reference SS 791 862.

This drainage strategy shall detail the proposed methods for dealing with any surface water
generated as a result of the Hydrogen Production Facility (HPF).

Figure 1 below shows the site location along with the planning boundary in red and the
concrete slab extension area in black.

Key

~— Planning Boundary
f E — Slab Extension Area

0 75 150 m

©OpenStreetMap

Figure 1 — Site Location Plan
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1.2 Current Surface Water Drainage Guidance
In Wales the flood and water management Act 2010, known as Schedule 3, came into force
on the 7th January 2019 and requires all new developments to include Sustainable Drainage
Systems (SuDS) features to manage any surface water generated. As a result of Schedule
3 being implemented, a set of statutory standards were development which must be followed
when undertaking drainage design within Wales.
The six standards are as follows;

1. Standard S1 — Surface Water Runoff Destination;

2. Standard S2 — Surface Water Hydraulic Control;

3. Standard S3 — Surface Water Quality;

4. Standard S4 — Amenity;

5. Standard S5 - Biodiversity; and

6. Standard S6 - Design of drainage for Construction, Operation and Maintenance and
Structural Integrity.

These statutory standards must be followed where the proposed development area equals or
exceeds 100m?.

As part of the Schedule 3 implementation, the introduction of SuDS Approval Body (SAB)
was created. Prior to commencement of construction, approval on the drainage scheme
shall be required from the SAB.
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2 DEVELOPMENT PROPOSALS

Planning permission is being sought by Protium to install a Hydrogen Production Facility
comprising of the following:

¢ An Electrolytic Hydrogen Production Facility (HPF) and associated compression and
storage;

¢ A Hydrogen Tube-Trailer Filling Station (HTTFS); and

¢ Renewable electricity provision from a co-located biomass plant via private wire.

This HPF shall mainly be located on the existing concrete hardstanding at the site which
drains to the existing surface water drainage system installed at Western Wood Biomass
Plant. However, there shall be an additional area of concrete slab constructed to the north of
the existing concrete hardstanding to accommodate the HPF proposal. The proposed
concrete pad extension area measures 342m?including fire wall.

The proposed development layout is shown on Figure 2 below.

R

\ IBE LER BAYS \_

Figure 2 — Proposed Development Layout

3 TOPOGRAPHY

A topographic survey of the site was conducted in October 2023. Generally the site falls
from east to west. The eastern boundary of the site has the highest elevation with a level of
approximately 9.50mAOD, with the lowest elevation occurring on the western boundary with
an elevation of approximately 4.50mAOD.
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4 GEOLOGY

As part of this drainage strategy, the British Geology Survey (BGS) maps have been studied
to determine the underlying geology for the proposed development area. The BGS maps
show that the superficial deposits, varies across the development area. The superficial
deposits are either Devensian Glaciofluvial Ice Contact Deposits comprising sand and
gravels or Tidal Flat Deposits comprising either clay, silt and sand. The bedrock geology is
formed from the South Wales Middle Coal Measures formation which comprises mudstones,
siltstones and sandstones.

It is therefore anticipated that the ground shall be receptive and suitable for
infiltration/soakaway methods to deal with any surface water runoff generated from the
proposed additional area of concrete slab.

5 EXISITNG SITE SURFACE WATER DRAINAGE

The as-built drawings for the currently installed surface water drainage network at the
Western Wood Biomass Plant have been reviewed.

The existing site access road and concrete hardstanding areas drain via a series of road
gullies, which subsequently fall into underground carrier pipework of varying diameters. The
carrier pipework for the external hardstanding areas then generally falls in a westerly
direction where all surface water passes through a full retention separator, before draining
into the attenuation pipe for subsequent infiltration into the underlying geological strata and
any overflow discharged into the local ditch network in the north western corner of the site.

The drainage from the roofs of the existing structures present at the site, collect runoff via
rainwater gullies. This water is then subsequently transferred into a separate set of
underground carrier pipework, as this does not need to be directed through the retention
separator, due to risk of contamination being low. These carrier pipes then fall in a westerly
direction were they eventually connect into the attenuation pipework, where this is then
infiltrated into the underlying geological strata and any overflow discharged into the local
ditch network in the north western corner of the site.

The as-built surface water drainage drawings are presented in Appendix 1.

Part of the proposed HPF is located on the existing slab where the existing surface water
drainage is currently installed. Where the HPF is located on existing hardstanding, this area
will not increase the amount of hardstanding/impermeable area draining to the existing
surface water drainage network on the site and therefore shall not increase the flood risk. As
a result of this, the existing drainage network and areas of HPF located on the existing slab
have not been assessed further in this drainage strategy.
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6 PROPOSED SURFACE WATER DRAINAGE FOR CONCRETE SLAB
EXTENSION AREA

6.1 General

As stated in previous sections of this drainage strategy, in 2019 Schedule 3 was
implemented in Wales meaning that SuDS drainage systems have to be included within all
new development.

Therefore the surface water drainage design associated with the proposed concrete pad
extension area is based on the principles stated within the “Statutory standards for
sustainable drainage systems — designing, constructing, operating and maintaining surface
water drainage systems”.

This section shall document the proposed strategy for dealing with any surface water runoff
generated as a result of the proposed development associated with the concrete slab
extension, as well as detailing how the six standards shall be achieved.

No formal SAB pre-app consultation has been undertaken. However, the design has been
made with suitable consideration to ensure compliance with the guidance requirements.

6.2 SuDS Standards Compliance
6.2.1 Standard S1 - Surface Water Runoff Destination

This standard looks at where the generated surface water is discharged too. Within the
guidance the locations available for surface water discharge are split into 5 levels, with level
1 being the preferred option and level 5 being the least preferred option which should only be
used in exceptional circumstances.

Level 1 is collecting surface water for reuse. As there are no water supply concerns it is
deemed that to install a rainwater harvesting system would not be cost effective for the
development. Also the area that is being drained shall be an external area which is deemed
to not be suitable for rainwater harvesting systems. Therefore, a level 2 or greater disposal
method shall be considered.

Level 2 is infiltrating surface water runoff into the ground. A review of the British Geological
Survey maps show that there are sand and gravel deposits present within the vicinity of the
proposed development. These deposits are considered to have a high enough infiltration
rate to mean that infiltration into the ground is a suitable method for dealing with surface
water from the additional concrete slab area.

As part of the SAB application infiltration tests shall be undertaken in accordance with
Building Research Establishment (BRE) Digest 365 document to confirm the infiltration rate.
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Any changes to infiltration structure sizing resulting from the infiltration testing shall be
undertaken as part of the SAB application.

6.2.2 Standard S2 - Surface Water Hydraulic Control

This standard looks at ensuring that the discharge rate from any proposed development
does not exceed the greenfield runoff rate for the site, pre development, or does not exceed
the current brownfield rate if the site is already developed.

The greenfield runoff rate for the additional concrete slab extension area has been
calculated. The calculated runoff rates are presented in Table 1 below.

Table 1 — Calculated Greenfield Runoff Rates

Runoff Rate (l/s)
Qsar 0.14
Q1 0.13
Q30 0.26
Q100 0.32

As the geology is indicated to be suitable for infiltration no formal attenuation storage is
required as would be the case if the proposed development was draining to a water course
or sewer.

The proposed infiltration structure/structures shall be sized to cater for the 1% Annual
Exceedance Probability (AEP) event with an additional allowance of 40% for climate change.
Where possible the infiltration structures shall meet the half drain time requirements for all
events up to and including the 1% AEP event with an additional allowance of 40% for climate
change. However if the infiltration rate is equal to or lower than K=1 x 10°°m/s it is likely that it
will not be possible to achieve the half drain time for the 1% AEP event without making the
structures excessively large. Therefore, in accordance with Ciria C753 the half drain time for
a lower infiltration rate would be achieved for the 3.3% AEP event. For the purpose of this
drainage strategy and to allow initial sizing of the infiltration structure to be undertaken, it has
been assumed based on previous experience and also taking a conservative approach that
the infiltration rate of the sand and gravel shall be K = 5x10°m/s.

Urban creep is not considered appropriate for this drainage strategy as any future extensions
shall be regulated through the planning process.
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6.2.3 Standard S3 - Surface Water Quality

The surface water quality can be assessed using the Simple Index Approach (SIA) which is
set out in the SuDS manual. The SIA uses a pollution hazard index which varies for each
pollution hazard level and then mitigation indices for each component within the treatment
train or the characteristics of material overlying infiltration structure. To ensure that the
surface water quality is maintained for any proposed development the mitigation indices
must exceed the pollution hazard index for the pollution hazard level within which the
proposed development falls.

The proposed extension to the concrete slab shall not be subject to any vehicle movements
and only minimal parts of the HPPF are located on it, so it is very unlikely any contamination
of surface water shall occur. Therefore the proposed extension to the concrete slab shall be
assigned a low pollution hazard level and is more likely to have a pollution hazard index
linked to an industrial roof (0.3 for Total Suspended Solids, 0.2 for metal and 0.05 for
hydrocarbons) rather than a low pollution hazard level linked to vehicle movements.

Above the infiltration structure there shall be a dense layer of grassed vegetation and this
shall overlie a 300mm thick layer of top soil. This shall provide the following mitigation
indices; for Total Suspended Solids (TSS) 0.6, for metals 0.5 and for hydrocarbons 0.6.

The total mitigation indices shall exceed the pollution hazard index and ensure that the
surface water quality is maintained.

6.2.4 Standard S4 — Amenity

Although an infiltration structure generally does not have any inherent amenity value, the use
of the infiltration structure/structures as a surface water control for the proposed
development shall allow for the drainage to be installed sub surface. This shall allow for a
grassed finish to be achieved on top of the structure resulting in this blending into the
existing landscape.

6.2.5 Standard S5 - Biodiversity

As the infiltration structure is proposed to be subsurface, this shall allow a permeable top soil
layer to be placed above the structure to allow for this to be grassed following completion.
By grassing the top of the structure this shall link into the local natural species and habitats
that are already present within the area especially the wetland areas to the north of the site.

The area where the proposed structure is to be located is currently grassed so this will
ensure continuate of biodiversity once the construction works are completed.
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6.2.6 Standard S6 — Design of Drainage for Construction, Operation and Maintenance
and Structural Integrity

All SuDS features have been designed in accordance with the requirements set out in the
SuDS manual CIRIA C753 and shall be constructed in accordance with the requirements
stated in Ciria C768.

To minimise the risk to personnel, the surface water drainage system for the proposed
concrete slab extension has been designed to operate with minimal human interaction. The
location of infiltration structures has been considered as part of this drainage strategy and
has been located to the north of the proposed additional concrete slab area to allow for easy
access for any maintenance works that maybe required in the future. The infiltration
structures shall remain in private ownership and any maintenance/remedial requirements
shall be the responsibility of the clients.

The surface water system associated with the proposed concrete slab extension shall
require maintenance from time to time to ensure the surface water drainage system remains
effective at dealing with the surface water runoff generated. As the proposed surface water
system only comprises an infiltration structure this is the only component that shall require
maintenance. Table 2 below shows the maintenance requirements for the infiltration
structures.
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Drainage Strategy

Table 2 — Maintenance Reguirements for Infiltration Structure

Maintenance Schedule

Required Actions

Typical Frequency

Regular Maintenance

Cut grass above infiltration

structure

Half yearly minimum or as required

during spring and summer months

Inspect infiltration structure for
sediment and debris accumulations
on the top surface of the infiltration

structure

Once a year minimum

Trimming any roots that maybe
causing blockages within the

infiltration structure

Once a year (or as required)

Remove any litter or debris that
may have collected on top of the

infiltration structure

Monthly

Occasional Maintenance

Remove sediment from top surface
of the infiltration structure if required
based on inspections

As required based on inspections

Remedial Actions

Reconstruct infiltration structure
and/or replace or clean void fill, if
performance deteriorates or failure

occurs

As required

Replacement of clogged geotextile
(will require reconstruction of

infiltration structure)

As required

Monitoring

Check infiltration structure to
ensure that the structure is

emptying correctly

Once a year

*Table recreated from SuDS manual (Ciria C753) for infiltration structures.

All maintenance on the proposed surface water drainage system shall be undertaken by the
client for whom this drainage strategy has been prepared for.

Report Reference: PRO1002/DS/01
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6.3 Overview of Infiltration Structure Sizing

To ensure the infiltration structure is of sufficient size to deal with the proposed additional
concrete slab area, drainage calculations were undertaken in Microdrainage 2020.1. The
drainage calculations were analysed for events up to and include the 1% Annual
Exceedance Probability (AEP) with an additional allowance of 40% for climate change.
Within the Microdrainage calculations a runoff coefficient (Cv) of 1 has been used, in
accordance with latest guidance, to ensure that all runoff generated from the additional
concrete slab shall enter the drainage system.

The infiltration rate of the surrounding strata has been assumed, for the purpose of this
drainage strategy, to be 5 x 10°m/s. This value used is deemed to be conservative for sand
and gravel deposits which make up the geology in the location where the infiltration structure
is proposed. The SuDS manual recommends typical infiltration rates for sand and gravel of
between 3 x 102m/s for gravel and 1 x 10°m/s for sand. Full infiltration testing shall be
undertaken as part of the SAB application.

Due to land ownership boundary constraints the infiltration structure shall need to be spilt
into a smaller and larger structure. The larger structure shall drain an area of approximately
230m? with the smaller structure draining an area of 90m2. These areas are slightly less
than the total slab area as approximately 20m? around the perimeter shall have a fire wall
constructed on it. Based on an infiltration rate of 5 x 10°m/s the larger infiltration structure
shall need to cover an area of approximately 52m? and be 1.2m deep, with the smaller
structure covering an area of 21m? and again being 1.2m deep. A porosity of 30% has been
assumed based on the use of Type B filter media in accordance with the specification for
highway works. The Microdrainage calculations show that there is no flooding recorded for
either of the infiltration structures, for any events analysed, up to and including the 1% AEP
event with an additional allowance of 40% for climate change. Therefore indicating that the
infiltration structures are of sufficient size. The Microdrainage calculations are presented in
Appendix 3.

To allow for surface water runoff from the concrete slab extension to reach the infiltration
structures there shall be 150mm diameter pipes installed at the base of the firewall at a
maximum of 5m centres.

As the infiltration structures shall be to the north of the existing Western Wood Biomass Plant
and the proposed hydrogen production facility, along with the ground naturally sloping away
to the north, the consequences of failure of the infiltration system would be deemed to cause
no inconvenience nor cause any damage. Therefore in accordance with Table 25.2 of the
SuDS manual a factor of safety of 1.5 has within the calculations.

The half drain time recorded from the Microdrainage calculations, for the 1% AEP event with
an additional allowance of 40% for climate change, is 581 minutes for the larger structure
and 497 minutes for the smaller structure. Therefore, this meets the requirement to be half
full in less than the 1440 minute (24hrs).
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The details of the proposed surface water scheme and infiltration structures are shown on
Drawing PR0O1002/01/01 presented in Appendix 2.

6.4 Electrical Substation Area

The area where the electrical substation is to be installed shall have a gravelled surface. By
installing a gravelled surface this shall ensure that the amount of impermeable surfacing is
not increased leading to no increase in the amount of surface water runoff generated. This
shall ensure that the surface water post installation mimics what currently happens on site in
this area.

As a result of this the surface water drainage for the electrical substation area has not been
assessed further in this report as it will not increase the flood risk on or off site.

7 CONCLUSIONS

This drainage strategy has assessed the proposals for dealing with the surface water runoff
that shall be generated by the additional concrete slab area as part of the proposed
Hydrogen Production Facility. The geology in the area, from the geological maps, show that
it is likely to be suitable for infiltration into the surrounding strata.

The surface water drainage system shall comprise a larger and a smaller infiltration structure
to the north of the hydrogen production facility, which shall have dimensions similar to 52m?
for the larger structure and 21m? for the smaller structure with both being 1.2m deep. The
Microdrainage calculations show that the infiltration structures can appropriately deal with the
1% Annual Exceedance Probability event with an additional allowance of 40% for climate
change.

The existing surface water drainage system shall continue to be used for the existing
hardstanding areas as the proposals do not increase the amount of impermeable area
draining to the existing drainage system.

Whilst the drainage system remains subject to SAB approval, this drainage strategy has
shown that surface water can be effectively managed and follows the principles of a SAB
compliant surface water drainage system with sufficient detail to support the planning
application for the proposed Hydrogen Production Facility.
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S4-S5 S1.003 300mm PLASTIC B 46.53 S21-S30 S3.001 225mm PLASTIC B 28.34 Consulting Civil and Structural Engineers
S5 7.015 5.000 1200 | D400 | 1.715 | B | 279043.618 | 186118.991 | 21”22 | 21 S$30 7.015 6.380 1200 | D400 | 0.410 | D | 279042509 | 186200566 221 ~220 270 | 222 gt : coss | WITH A MINIMUM OF 900mm onsing Oiviand Stuctural Engineer
S6 5.930 4.750 1200 | D400 | 0.880| D | 278996.377 | 186118.603 | >>~ : 300mm | PLASTIC B 47.24 $29 6.080 5.325 1200 | D400 | 0.455| D | 279042.505 | 186179.733 : mm - COVER TO THE PENTUNN, CARDIFE, GFaa 1o
S6—S7 | S1.005 | 300mm | PLASTIC | CONC | 31.72 $29-528| $3.003 | 300mm | PLASTIC B 64.31 TELNO, 020 20733181 FAX NO, 020 20734445
S7 5.210 4.550 1200 | D400 | 0.360 | D | 278965570 | 186126.148 | 2027 | 2 S28 7.140 4.700 1200 | D400 | 2.140 | B | 279042490 | 186115.426 | 225227 2202 | 30 gl : a1 | CROWN.(OTHERWISE PROVIDE EVAL: cesgn@odgray couk
S8 5.240 4.250 1200 | D400 | 0.615| D | 278961.681 | 186181.704 | >/~ : 375mm | PLASTIC | CONC | 55.69 S52 6.055 4.500 1200 | B125 | 1.180 | ¢ | 279000.766 | 186115.426 : mm - :
S8—INT | S1.007 375mm | PLASTIC | CONC 1.00 S52-S53| S$3.005 375mm | PLASTIC B 9.37 CONCRETE BED AND CLIENT
INTERCEPTOR _ _ _ _ I _ _ S53 6.020 4.410 1200 | B125 | 1.235 | C | 278991572 | 186117.253 | 2227225} 2277 SURROUND) ALUN GRIFEITH
S34 5.460 4.150 1200 | D400 | 0.935| D | 278946.681 | 186181.704 |INT=S34 | S1.008 | 375mm | PLASTIC | CONC 1.00 S55 4.050 3.700 1200 | B125 | 0.150 | D | 278933848 | 186129.301 2227205 2200 375mm | PLASTIC B 58.97 UN G S
S34-557| S1.009 | 375mm | PLASTIC | cOoNC | 13.90 <=5 4 050 5 600 1200 | 8125 | 0450 | b | 278032 786 | 186181 704 |S55- . 300mm | PLASTIC B 52.41 D BNSe HAS ADVISED THE CONTRACTORS LTD
S9 7.100 5.775 1200 | D400 | 1.175| ¢ | 279044.645 | 186205.748 S51 7.200 5.950 1200 | B125 | 1.025 | C | 279110325 | 186161.204 | . |, o L OWING FLOws. -
S10 6.170 4.840 1200 | D400 | 1.105| ¢ | 279016.818 | 186206.326 |°27S10 | S2.000 | 150mm | PLASTIC B 27.85 S22 7.150 5.850 1200 | D400 | 1.075 | C | 279089.214 | 186159.542 |20 2221 27008 225mm | PLASTIC B 21.18 ' PROJECT
11 5.210 4.400 1200 | D400 | 0.585| D | 278965.309 | 186206.386 |2 0511 S2.001 1 225mm | PLASTIC | CONC | 51.51 S54 7.025 5.400 1200 | D400 | 1.400 | C | 279088.213 | 186123.470 2227254 400 225mm | PLASTIC B 36.07 | SERVICE BUILDING—0.06L/S BIOMASS POWER STATION
s8 5.240 4.250 1200 | D400 | 0.615| D | 278961.681 | 186181.704 |S117S8| S2.002 | 225mm | PLASTIC | CONC | 24.95 S25 7.025 5.050 1200 | D400 | 1.750 | B | 279054353 | 186123.485 |2>272%0) 207 225mm | PLASTIC B 34.91 | SEDIMENTATION TANK —1.4L/S
528 7.015 4.700 1200 | D400 | 2.090 | B | 279042.490 | 186115.426 [32°~ : 225mm | PLASTIC B 14.34 | TO MAXIMUM OF 50,000L IN PORT TALBOT
523 7.150 5.720 1200 | D400 | 1.205 | C | 279076.228 | 186185.870 | . [ ANY SINGLE DISCHARGE. P —
S24 7.085 5.500 1200 | D400 | 1.360 | Cc | 279050.478 | 186185.870 |>2°~ : 225mm | PLASTIC B 25.75
FOUL SEWER SCHEDULE $29 7.020 5.400 1200 | D400 | 1.395 | C | 279042.505 | 186179.733 |>247>29| S5.001 | 225mm | PLASTIC | B 10.06 | 3. CONCRETE BED & GENERAL ARRANGEMENT
COVER | cover | MH S33 6.005 4.830 1200 | B125 | 0.950 | D | 278995.370 | 186198.070 SURROUND *CLASS TO BSEN SITE DRAINAGE (2 OF 2)
MH | COVER LEVEL |INVERT LEVEL | SIZE EASTING NORTHING | MH PIPE REF. | DIAMETER | MATERIAL | CLASS*| LENGTH _
TYPE [TO SOFFITITYPE S$32 6.005 4.530 1200 | B125 | 1.250 | ¢ | 278995.370 | 186132.084 [°237592| S6.000 | 225mm | PLASTIC B 65.99 | 124
F1 7.800 6.300 1200 B125 | 1.390 | C | 279072.139 | 186209.350 S53 6.020 4.410 1200 B125 | 1.385 | C 278991.572 | 186117.253 S32-S53|  S6.001 225mm PLASTIC B 15.31 SCALE BY CHECK DATE
F1—F2 | F1.000 | 110mm | PLASTIC B 32.49 : : : : : 250
F2 7.085 5.800 1200 D400 | 1.175 | C | 279048.997 | 186186.542 Fo_F3 £1.001 S50 7.800 7.050 1200 B125 | 0.600| D 279104.171 | 186208.772 4.GULLY COORDINATES TAKEN : DESIGNED
F3 7.020 5.125 1200 | D400 | 1.785 | B | 279048577 | 186117.939 | (5”02 | [n 0| oM™ PLasTie ] B °8.01 521 7.800 6.600 1200 | B125 | 1.050 | ¢ | 279070.531 | 186208.990 |>°0~>21 S7.000 | 150mm | PLASTIC | B 34.54 | FROM FRONT FACE OF KERB @A | oramn v | o | wovams
F5 6.630 4.850 1200 | D400 | 1.670 | B | 279055.958 | 186102.475 | > | [ )07¢ 110mm iag:g g 16.71 S56 4.050 2 600 1200 | 8125 | 0.450 | b | 278932380 | 186201.738 AT GULLY CENTER LINE PROJECTNO. | DRAWING NO.
F4 7.150 6.450/5.700 | 1200 | B125 | 0.590 | D | 279059.113 | 186121.493 ' 110mm 10.18 s57 4.050 3.600 1200 | B125 | 0.450 | D | 278932.786 | 186181.704 [>°07S°7| S8:000 1 300mm | PLASTIC B 20.04 | LOCATION 2360 21 =
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DRAWING No.7360/01
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APPENDIX 2

PROPOSED SURFACE WATER DRAINAGE DRAWING



PROPOSED LARGER BELOW GROUND INFILTRATION STRUCTURE.
INFILTRATION STRUCTURE TO HAVE AN AREA OF APPROXIMATELY 52m? IN
ORDER TO DRAIN AN AREA OF 230m?. INFILTRATION STRUCTURE TO BE
FILLED WITH TYPE B FILTER MEDIA IN ACCORDANCE WITH CLAUSE 505 OF
SPECIFICATION FOR HIGHWAY WORKS TO ACHIEVE A POROSITY OF 30%.
INFILTRATION TRENCH TO BE WRAPPED IN GEOTEXTILE SURROUND.
300mm OF TOP SOIL SHALL BE PLACED ABOVE THE INFILTRATION
STRUCTURE FOR SURFACE WATER QUALITY MEASURES WHICH SHALL
ALLOW FOR WELL ESTABLISHED VEGETATION TO FORM.

PROPOSED HYDROGEN PRODUCTION FACILITY

PROPOSED SMALLER BELOW GROUND INFILTRATION STRUCTURE. INFILTRATION STRUCTURE TO
HAVE AN AREA OF APPROXIMATELY 21m? IN ORDER TO DRAIN AN AREA OF 90m2. INFILTRATION
STRUCTURE TO BE FILLED WITH TYPE B FILTER MEDIA IN ACCORDANCE WITH CLAUSE 505 OF
SPECIFICATION FOR HIGHWAY WORKS TO ACHIEVE A POROSITY OF 30%. INFILTRATION TRENCH TO
BE WRAPPED IN GEOTEXTILE SURROUND. 300mm OF TOP SOIL SHALL BE PLACED ABOVE THE
INFILTRATION STRUCTURE FOR SURFACE WATER QUALITY MEASURES WHICH SHALL ALLOW FOR
WELL ESTABLISHED VEGETATION TO FORM.
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150mm DI!AM'ETER PIPES TO BE INSTALLED AT THE BASE
OF THE FIRE WALL AT A MAXIMUM OF 5m CENTRES TO
ALLOW SURFACE WATER RUNOFF TO DRAIN THROUGH
THE WALL AND | TOi 'Q—IF INFILTRATION STRUCTURES.

/ 95 O O O

[s535][S555]

2

THIS INFORMATION IS CONFIDENTIAL AND THE PROPERTY
OF SIRIUS. IT IS RELEASED ON CONDITION THAT NONE OF THE
INFORMATION SHALL BE DISCLOSED TO ANY THIRD PARTY OR
REPRODUCED IN WHOLE OR PART WITHOUT THE PRIOR
CONSENT IN WRITING OF SIRIUS.
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GRASSED FOLLOWING
COMPLETION

MINIMUM 300mm OVERLAP TO BE

ACHIEVED ON THE GEOTEXTILE\ ST A TR ERATS

300mm THICK LAYER OF TOPSOIL IN
ACCORDANCE WITH BS3882

4

300
FILTRATION GEOTEXTILE TO .
HAVE AN OPENING PORE SIZE OF - 1 TYPEBEILTER MEDIA IN
LESS THAN 120 MICRONS AND =300 == ACCORDANCE WITH CLAUSE 505
SHALL HAVE A PERMEABILITY / OF THE SPECIFICATION FOR
GREATER THAN OR EQUAL TO N HIGHWAY WORKS OR 4-40mm
THE RESULTS OF THE A AGGREGATE IN ACCORDANCE
INFILTRATION TESTING 1200 WITH BS7533:13. GRANULAR

MATERIAL TO HAVE A MINIMUM
POROSITY OF 30%

~—— WIDTH VARIES —~]
INFILTRATION STRUCTURE
CONSTRUCTION DETAIL
SCALE 1:25

NOTES

1. ALL DIMENSIONS IN MILLIMETRES AND ALL LEVELS
IN METRES ABOVE ORDNANCE DATUM.

2. DO NOT SCALE FROM THIS DRAWING.

3. ANY ANOMALIES IDENTIFIED WITH THE DETAILS
SHOWN ON THIS DRAWING ARE TO BE BROUGHT TO
THE ATTENTION OF SIRIUS ENVIRONMENTAL PRIOR
TO CONSTRUCTION WORKS COMMENCING.

4. THE EXISTING CONCRETE HARDSTANDING AREAS
SHALL CONTINUE TO DRAIN TO THE EXISTING
SURFACE WATER DRAINAGE SYSTEM AS
CURRENTLY DOES ON SITE.

5. ONLY THE PROPOSED CONCRETE SLAB

EXTENSION SHALL DRAIN TO THE INFILTRATION
STRUCTURES.
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1 LAYOUT OF HYDROGEN PLANT AMENDED 15/04/24 | JD
REV DESCRIPTION DATE BY

CLIENT

PROTIUM

O SHALL ADJUSTED SO THAT A FALL IS ENGINEERED
TOWARDS THE PIPEWORK SO THAT NO PONDING
WATER OCCURS ON THE SURFACE AND THERE IS
NO RESTRICTION TO THE FLOW.
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APPENDIX 3

SURFACE WATER DRAINAGE CALCULATIONS



Sirius Environmental Ltd

Page 1

4245 Park Approach
Leeds
LS15 8GB

Date 09/04/2024 11:28

File REVISED INFILTRATION TR...

Designed by jdavies
Checked by

Innovyze

Source Control 2020.1

Summary of Results for 100 year Return Period (+40%)
Half Drain Time 581 minutes.
Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) (1/s) (m?)
15 min Summer 0.368 0.368 0.2 5.7 0 K
30 min Summer 0.510 0.510 0.2 8.0 O K
60 min Summer 0.672 0.672 0.2 10.5 0 K
120 min Summer 0.840 0.840 0.2 13.1 O K
180 min Summer 0.927 0.927 0.3 14.5 0 K
240 min Summer 0.973 0.973 0.3 15.2 O K
360 min Summer 1.026 1.026 0.3 16.0 0 K
480 min Summer 1.044 1.044 0.3 16.3 O K
600 min Summer 1.050 1.050 0.3 16.4 0 K
720 min Summer 1.051 1.051 0.3 16.4 O K
960 min Summer 1.042 1.042 0.3 16.3 0 K
1440 min Summer 1.008 1.008 0.3 15.7 O K
2160 min Summer 0.947 0.947 0.3 14.8 0 K
2880 min Summer 0.883 0.883 0.2 13.8 0 K
4320 min Summer 0.758 0.758 0.2 11.8 0 K
5760 min Summer 0.646 0.646 0.2 10.1 O K
7200 min Summer 0.547 0.547 0.2 8.5 0 K
8640 min Summer 0.459 0.459 0.2 7.2 O K
10080 min Summer 0.384 0.384 0.2 6.0 0 K
15 min Winter 0.368 0.368 0.2 5.7 0 K
Storm Rain Flooded Time-Peak
Event (mm/hr) Volume (mins)
(m3)
15 min Summer 107.385 0.0 19
30 min Summer 75.433 0.0 33
60 min Summer 50.812 0.0 64
120 min Summer 33.028 0.0 122
180 min Summer 25.207 0.0 182
240 min Summer 20.598 0.0 242
360 min Summer 15.515 0.0 360
480 min Summer 12.662 0.0 466
600 min Summer 10.802 0.0 516
720 min Summer 9.480 0.0 578
960 min Summer 7.705 0.0 710
1440 min Summer 5.736 0.0 982
2160 min Summer 4.256 0.0 1404
2880 min Summer 3.437 0.0 1816
4320 min Summer 2.543 0.0 2596
5760 min Summer 2.057 0.0 3400
7200 min Summer 1.745 0.0 4176
8640 min Summer 1.526 0.0 4920
10080 min Summer 1.364 0.0 5640
15 min Winter 107.385 0.0 18
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Innovyze

Source Control 2020.1

Summary of Results for 100 year Return Period (+40%)
Storm Max Max Max Max Status
Event Level Depth Infiltration Volume

(m) (m) (1/s) (m?)

30 min Winter 0.511 0.511 0.2 8.0 0 K
60 min Winter 0.674 0.674 0.2 10.5 O K
120 min Winter 0.843 0.843 0.2 13.1 0 K
180 min Winter 0.930 0.930 0.3 14.5 0 K
240 min Winter 0.979 0.979 0.3 15.3 0 K
360 min Winter 1.035 1.035 0.3 16.1 O K
480 min Winter 1.057 1.057 0.3 16.5 0 K
600 min Winter 1.061 1.061 0.3 16.6 O K
720 min Winter 1.056 1.056 0.3 16.5 0 K
960 min Winter 1.042 1.042 0.3 16.3 O K
1440 min Winter 0.990 0.990 0.3 15.4 0 K
2160 min Winter 0.893 0.893 0.2 13.9 0 K
2880 min Winter 0.793 0.793 0.2 12.4 0 K
4320 min Winter 0.610 0.610 0.2 9.5 O K
5760 min Winter 0.455 0.455 0.2 7.1 0 K
7200 min Winter 0.326 0.326 0.2 5.1 O K
8640 min Winter 0.220 0.220 0.2 3.4 0 K
10080 min Winter 0.137 0.137 0.2 2.1 O K

Storm Rain Flooded Time-Peak

Event (mm/hr) Volume (mins)
(m3)

30 min Winter 75.433 0.0 33

60 min Winter 50.812 0.0 62

120 min Winter 33.028 0.0 120

180 min Winter 25.207 0.0 178

240 min Winter 20.598 0.0 236

360 min Winter 15.515 0.0 348

480 min Winter 12.662 0.0 458

600 min Winter 10.802 0.0 560

720 min Winter 9.480 0.0 594

960 min Winter 7.705 0.0 740

1440 min Winter 5.736 0.0 1052

2160 min Winter 4.256 0.0 1496

2880 min Winter 3.437 0.0 1932

4320 min Winter 2.543 0.0 2764

5760 min Winter 2.057 0.0 3528

7200 min Winter 1.745 0.0 4256

8640 min Winter 1.526 0.0 5008

10080 min Winter 1.364 0.0 5648
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Innovyze Source Control 2020.1

Model Details

Storage is Online Cover Level (m) 1.200

Infiltration Basin Structure

Invert Level (m) 0.000 Safety Factor 1.5
Infiltration Coefficient Base (m/hr) 0.01800 Porosity 0.30
Infiltration Coefficient Side (m/hr) 0.01800
Depth (m) Area (m?) |Depth (m) Area (m?)

0.000 52.0 1.200 52.0
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Innovyze

Source Control 2020.1

Summary of Results for 100 year Return Period (+40%)
Half Drain Time 497 minutes.
Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) (1/s) (m?)
15 min Summer 0.372 0.372 0.1 2.3 0 K
30 min Summer 0.516 0.516 0.1 3.2 O K
60 min Summer 0.677 0.677 0.1 4.3 0 K
120 min Summer 0.842 0.842 0.1 5.3 O K
180 min Summer 0.924 0.924 0.1 5.8 0 K
240 min Summer 0.966 0.966 0.1 6.1 O K
360 min Summer 1.007 1.007 0.1 6.3 0 K
480 min Summer 1.022 1.022 0.1 6.4 O K
600 min Summer 1.027 1.027 0.1 6.5 0 K
720 min Summer 1.027 1.027 0.1 6.5 O K
960 min Summer 1.016 1.016 0.1 6.4 0 K
1440 min Summer 0.976 0.976 0.1 6.2 O K
2160 min Summer 0.909 0.909 0.1 5.7 0 K
2880 min Summer 0.840 0.840 0.1 5.3 O K
4320 min Summer 0.712 0.712 0.1 4.5 0 K
5760 min Summer 0.602 0.602 0.1 3.8 0O K
7200 min Summer 0.507 0.507 0.1 3.2 0 K
8640 min Summer 0.426 0.426 0.1 2.7 O K
10080 min Summer 0.356 0.356 0.1 2.2 0 K
15 min Winter 0.372 0.372 0.1 2.3 0O K
Storm Rain Flooded Time-Peak
Event (mm/hr) Volume (mins)
(m3)
15 min Summer 107.385 0.0 19
30 min Summer 75.433 0.0 33
60 min Summer 50.812 0.0 62
120 min Summer 33.028 0.0 122
180 min Summer 25.207 0.0 182
240 min Summer 20.598 0.0 242
360 min Summer 15.515 0.0 360
480 min Summer 12.662 0.0 414
600 min Summer 10.802 0.0 476
720 min Summer 9.480 0.0 542
960 min Summer 7.705 0.0 676
1440 min Summer 5.736 0.0 954
2160 min Summer 4.256 0.0 1364
2880 min Summer 3.437 0.0 1784
4320 min Summer 2.543 0.0 2556
5760 min Summer 2.057 0.0 3344
7200 min Summer 1.745 0.0 4104
8640 min Summer 1.526 0.0 4840
10080 min Summer 1.364 0.0 5552
15 min Winter 107.385 0.0 18
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Summary of Results for 100 year Return Period (+40%)
Storm Max Max Max Max Status
Event Level Depth Infiltration Volume

(m) (m) (1/s) (m?)

30 min Winter 0.516 0.516 0.1 3.3 0 K
60 min Winter 0.679 0.679 0.1 4.3 0O K
120 min Winter 0.845 0.845 0.1 5.3 0 K
180 min Winter 0.929 0.929 0.1 5.8 0 K
240 min Winter 0.972 0.972 0.1 6.1 0 K
360 min Winter 1.018 1.018 0.1 6.4 0 K
480 min Winter 1.032 1.032 0.1 6.5 0 K
600 min Winter 1.031 1.031 0.1 6.5 0 K
720 min Winter 1.029 1.029 0.1 6.5 0 K
960 min Winter 1.010 1.010 0.1 6.4 0 K
1440 min Winter 0.948 0.948 0.1 6.0 0 K
2160 min Winter 0.843 0.843 0.1 5.3 O K
2880 min Winter 0.740 0.740 0.1 4.7 0 K
4320 min Winter 0.561 0.561 0.1 3.5 0 K
5760 min Winter 0.416 0.416 0.1 2.6 0 K
7200 min Winter 0.298 0.298 0.1 1.9 O K
8640 min Winter 0.204 0.204 0.1 1.3 0 K
10080 min Winter 0.129 0.129 0.1 0.8 0 K

Storm Rain Flooded Time-Peak

Event (mm/hr) Volume (mins)
(m3)

30 min Winter 75.433 0.0 33

60 min Winter 50.812 0.0 62

120 min Winter 33.028 0.0 120

180 min Winter 25.207 0.0 178

240 min Winter 20.598 0.0 234

360 min Winter 15.515 0.0 346

480 min Winter 12.662 0.0 450

600 min Winter 10.802 0.0 488

720 min Winter 9.480 0.0 562

960 min Winter 7.705 0.0 720

1440 min Winter 5.736 0.0 1024

2160 min Winter 4.256 0.0 1468

2880 min Winter 3.437 0.0 1900

4320 min Winter 2.543 0.0 2720

5760 min Winter 2.057 0.0 3464

7200 min Winter 1.745 0.0 4248

8640 min Winter 1.526 0.0 4928

10080 min Winter 1.364 0.0 5552
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Innovyze Source Control 2020.1

Model Details

Storage is Online Cover Level (m) 1.200

Infiltration Basin Structure

Invert Level (m) 0.000 Safety Factor 1.5
Infiltration Coefficient Base (m/hr) 0.01800 Porosity 0.30
Infiltration Coefficient Side (m/hr) 0.01800
Depth (m) Area (m?) |Depth (m) Area (m?)

0.000 21.0 1.200 21.0
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