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1. Introduction 
This document has been prepared to provide further background related to the surface water management 
proposals for Sizewell C (SZC) nuclear power station Enabling Works Basic Design (EWBD). This note 
provides responses to the technical queries raised by Suffolk County Council (SCC) and aims to provide 
information where available for the following sections. The items numbered below correspond to the Surface 
Water Drainage Action Plan: 

1. Control Document – outside of scope and excluded from this technical note. 
2. Infiltration figures – selection 
3. Treatment Indices 
4. Perimeter Swale – Space allocation 
5. Basin Design for Treatment 
6. Calculation of Impermeable / Permeable areas 
7. Review of Hydrological Catchment 
8. Basin Design (sizes) 
9. Operational Infrastructure 

 

2. Infiltration parameters – selection 
The infiltration results gathered over a number of years give indications across the site of a range of infiltration 
values. It is recognised that tests were not all carried out according to BRE 365 and therefore may not be fully 
comparable to each other. 

The approach in the design has always been one of caution. The infiltration value chosen for each attenuation 
basin was on the following basis: 

1. The lowest infiltration value within the WMZ being considered. 
2. Values that were technically not reliable were discounted. 
3. Value was chosen from all the confirmed results. 
4. Value was chosen from all the years that testing occurred. 
 

In certain situations, Suffolk County Council (SCC) have informed us that an infiltration rate of 10 mm/hr 
(2.78x10-6 m/s) is used as a low operational figure. In general, the rates selected in the proposed design are 
below this low operational figure, with only 3 zones slightly over. 

 

This approach gave the following figures: 

WMZ 1: 8.31x10-6 m/s (2015 Structural Soils Limited, Test WMZ20). WMZ 1 – Currently the basin base level is 
within 1.0 m of the groundwater level and therefore no infiltration has been included within the modelling. 

     

WMZ 2: 7.55x10-6 m/s (2017 Structural Soils Limited, Test TP-WMZ-23) 

9.38x10-6 m/s not confirmed 2021 result. WMZ 2 -The value chosen for this zone equates to 27.2 mm/hr. The 
figure obtained in 2021 is still to be confirmed (6.64x10-6 m/s, 23.9 mm/hr) and is only marginally more 
conservative. We consider our value a good choice amongst the range and uncertainty. 

 

WMZ 3: 1.34x10-6 m/s (2020 Fugro, Test WMZ3_2020-3-TP-A)  

No 2021 results available. WMZ 3 – This value chosen is very low (4.8 mm/hr) and is below the SCC minimum.  

 

WMZ 4: 7.76x10-6 m/s (2017 Structural Soils Limited, Test TP-WMZ-21)  
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1.90x10-5 to 1.40x10-6 m/s not confirmed 2021 results. WMZ 4 – The value chosen is significantly lower than 
the other values being considered. The 2021 figures have a range with one value being lower (1.4x10-6 m/s, 
5.0 mm/hr). We consider our value a good choice amongst the range and uncertainty. 

 

WMZ 5: 1.24x10-6 m/s (2017 Structural Soils Limited, Test TP-BP-4)  

1.14x10-4 to 2.20x10-5 m/s not confirmed 2021 results. WMZ 5 – The value chosen is much less than other 
values in this area and less than the 10 mm/hr figure (1.24x10-6 m/s, 4.5 mm/hr). The 2021 figure are 
considerably more than previous results. 

 

WMZ 6: 5.58x10-6 m/s (2020 Fugro, Test WMZ6_2020-2-PIT)  

2.09x10-5 to 7.05x10-6 m/s not confirmed 2021 results. WMZ 6 – The value chosen is much less than other 
values. 5.58x10-6 m/s is 20.1 mm/hr and therefore is slightly more than the SCC low figure. All 2021 figures are 
higher. 

 

ACA: No Infiltration used in design. 8.68x10-6 m/s lowest, 3.02x10-5 to 3.56x10-6 m/s not confirmed 2021 
results.  

 

Green Railway: 1.06x10-4 m/s (2014 Structural Soils Limited, Test GR11A). Abbey Road – The value chosen 
is the lowest value amongst the satisfactory tests carried out. Although higher than the SCC low value it is a 
reasonable value to use in the zone.  

 

Campus: 3.70x10-6 m/s (2014 Structural Soils Limited, Test SA3) 

 

2021 Results: 

No 2021 results were included within the analysis for 2 reasons:  

 Results were not confirmed at the time of writing. 

 Results are less conservative in all relevant WMZs. 

 

Results from 2021 campaign have not been issued formally, however draft data has been provided for some 
areas and the results, although to be confirmed, gave values that are less conservative than the figures 
chosen. The method used in the 2021 campaign comply with BRE 365. 

To aid with the positioning and identification of the 2021 infiltration testing completed to date, the draft site 
location plans are shown in Appendix A. 

 

 

3. Treatment Indices 

3.1. ACA Treatment 
The Simple Index Approach (SIA) was used to assess water quality management for the ACA. It was 
recognised that the ACA presented the largest difficulties and was the reason this assessment was carried out 
first. The treatment index for the SuDS features in the ACA have been reviewed and altered to Basin from 
Pond. The Basin index is for total suspended solids (0.5), metals (0.5) and hydrocarbons (0.6), is generally less 
than that of a pond (0.7, 0.7, 0.5) respectively. A summary of each area is shown below in the Table 3-1. Note 
that where the total mitigation index values were greater than 1, these are limited to state ‘>0.95’ as advised by 
the SIA tool. 

As shown, some areas within the ACA are shown to not have sufficient mitigation methods for each 
contaminant type. Currently the flows in some areas flow directly into the basin without upstream pre-treatment. 
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It is anticipated that a mixture of SuDS features and proprietary methods will be introduced during Detailed 
Design in the appropriate areas to address these shortfalls as noted in the ACA Drainage Strategy Technical 
Note DCO Task D4 (SZC-EW0320-ATK-XX-000-XXXXXX-NOT-CIV-000003).  

Table 3-1 - ACA SuDS mitigation indices for discharges to surface waters 

ACA area Assigned Pollution 
hazard levels 

SuDS features 
proposed 

Total SuDS mitigation Index 

TSS Metals Hydrocarbons 

Park and 
Ride area  Medium 

- Permeable 
pavement 

- Basin 

0.95 (>0.7) 0.85 (>0.6) >0.95 (>0.7) 

Logistics 
compound Medium 

- Permeable 
Pavement  

- Basin 

0.95 (>0.7) 0.85 (>0.6) >0.95 (>0.7) 

Railway 
Medium 

- Filter drains 

- Basin 
0.65 (<0.7)* 0.65 (>0.6)* 0.7 (=0.7)* 

Material 
Transfer 
Laydown 

High 

- Permeable 
Pavement 

- Basin 

0.95 (>0.8) 0.85 (>0.8) >0.95 (>0.9) 

Sand & 
Aggregate 
Stockpile 

High 
- Basin 

0.5 (<0.8)** NA NA 

Topsoil 
compound High 

- Swale 

- Basin 
0.75 (<0.8) 0.85 (>0.8) 0.9 (=0.9) 

HGV parking High - Basin 0.5 (<0.8)* 0.5 (<0.8)* 0.6 (<0.9)* 

Caravan 
Pitches Medium 

- Permeable 
Pavement 

- Basin 

0.95 (>0.7) 0.85 (>0.6) >0.95 (>0.7) 

* Drainage treatment to be supplemented by proprietary non-SuDS treatment, to be discussed and agreed with 
LLFA.  

** Sand & Aggregate stockpile compound to be reviewed in next design phase to investigate the use of swales 
or filter drains around the perimeter of this compound. 

 

3.2. Simplified Treatment Indices Approach 
To demonstrate water quality risk management, the Simple Index Approach (SIA) outlined in Section 26.7 of 
CIRIA C753 The SuDS Manual can be used to characterise hazards and SuDS performance capacities by 
assigning simple qualitative indices. To deliver adequate treatment, the selected SuDS components should 
have a total pollution mitigation index (for each contaminant) type that equals or exceeds the pollution hazard 
index (for each contaminant type). From Table 26.2 of CIRIA C753 The SuDS Manual, the pollution hazard 
index for the SZC development can be assigned for different land use classifications. In general, the Main 
Development Site can be categorised into either ‘High’ or ‘Medium’ hazard levels as shown in the table below. 

Table 3-2 - Pollution hazard indices for different land use classifications 

Land use Risk Level Total Suspended 
Solids (TSS) 

Metals Hydrocarbons 

Individual property driveways, residential 
car parks, low traffic roads (e.g. cul de 
sacs, home zones and general access 

Low 0.5 0.4 0.4 
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roads) and non-residential car parking 
with infrequent change (e.g. schools, 
offices) i.e. <300 traffic movements/day 

Commercial yard and delivery areas, 
non-residential car parking with frequent 
change (e.g. hospital, retail), all roads 
except low traffic roads and trunk 
roads/motorways. 

Medium 0.7 0.6 0.7 

Sites with heavy pollution (e.g. haulage 
yards, lorry parks, highly frequented 
lorry approached to industrial estates, 
waste sites), sites where chemicals and 
fuels (other than domestic fuel oil) are to 
be delivered, handled, stored, used or 
manufactured; industrial sites; trunk 
roads and motorways. 

High 0.8 0.8 0.9 

 

An assessment was conducted for the ACA and is presented in the ACA Drainage Strategy Technical Note 
DCO Task D4 (SZC-EW0320-ATK-XX-000-XXXXXX-NOT-CIV-000003). The ACA is not presented in this 
section. 

3.2.1. Temporary Construction Area 
In general, surface water runoff in the TCA will be collected and/or directed towards one or more SuDS features 
as shown in the table below. As outlined in the WMZ1 Surface Water Treatment Assessment Technical Note 
(ref. SZC-EW0320-ATK-XX-000-XXXXXX-NOT-CCD-000006), three discharge pathways are considered and 
are all shown to demonstrate sufficient water quality management. This approach applies to other WMZ’s within 
the TCA. 

 Pathway 1 – Filter Strip and Swale to Groundwater via infiltration trench. 

 Pathway 2 – Filter Strip and Swale and Basin to Groundwater. 

 Pathway 3 – Filter Strip and Swale and Basin to Watercourse. 

 

Table 3-3 - SuDS Mitigation Indices (includes mitigation indices for discharge to ground water Table 
26.4 of CIRIA C753 The SuDS Manual) 

Pathway TSS Metals Hydrocarbons 

Filter Strip + Swale (with 
infiltration trench) 

0.85 0.9 >0.95 

Filter Strip + Swale + Basin 
(infiltration at basin) 

>0.95 >0.95 >0.95 

Filter Strip + Swale + Basin 
(discharge to watercourse only) 

0.9 0.95 >0.95 

 

Whilst catchments differ in their proposed land use, and therefore associated risk level, a ‘high’ risk level has 
been used to demonstrate a worst-case scenario. A detailed assessment of each catchment, and their 
proposed land-uses (e.g. contractor compound, stockpile etc.) will be carried out at the next design stage. 
During Detailed Design, optimisation of proposed features will be undertaken, and additional water 
management features will be considered and introduced on a risk management basis where necessary. 

At this stage, the WMZ 10 (Accommodation Campus area) has conservatively been assigned a ‘medium’ 
hazard risk level, however this will be reviewed during Detailed Design as this area can also be described as a 
‘low’ risk level. Surface water runoff in WMZ 10 will generally be treated and attenuated using a porous 
pavement build-up. Where good infiltration potential is identified, these will be explored further at detailed 
design to maximise infiltration to ground. The runoff may be conveyed towards an outfall, that is consistent with 
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the existing (non-developed) runoff, should infiltration be too low to provide an adequate solution. This runoff 
can be conveyed via swales to provide additional water treatment. See Section 9.1 for further information on 
the Campus drainage strategy. 

Table 3-4 - TCA SuDS mitigation indices 

Water 
Management 
Zone 

Highest 
Hazard 
in Zone 

Hazard Risk Risk Indices 

(TSS/ Metals/ 
Hydrocarbons) 

Discharge pathway 
with least treatment 

Treatment Index 

(TSS/ Metals/ 
Hydrocarbons) 

WMZ 1 Haul 
Road 

High 0.8, 0.8, 0.9 1 0.85, 0.9, >0.95 

WMZ 2 Haul 
Road 

High 0.8, 0.8, 0.9 1 0.85, 0.9, >0.95 

WMZ 3 Haul 
Road 

High 0.8, 0.8, 0.9 1 0.85, 0.9, >0.95 

WMZ 4 Haul 
Road 

High 0.8, 0.8, 0.9 1 0.85, 0.9, >0.95 

WMZ 5 Haul 
Road 

High 0.8, 0.8, 0.9 1 0.85, 0.9, >0.95 

WMZ 6 Haul 
Road 

High 0.8, 0.8, 0.9 1 0.85, 0.9, >0.95 

WMZ 10 –  

Campus 

Access 
Road 

Medium 0.7, 0.6, 0.7 Pervious Pavement 
only 

0.7, 0.6, 0.7 

 

3.2.2. Main Construction Area (WMZs 7, 8 and 9) 
The collection of surface water across WMZs 7, 8 and 9 will be designed to suit the sequence of construction 
events. In the early phases, prior to the completion of the cut-off wall, surface water will be collected and held in 
temporary ditches/bund and sediment ponds within the MCA area, before being treated using proprietary 
devices, such as Siltbuster packaged treatment plant (60 mg/l suspended solids), if required. Where necessary, 
the packaged treatment plant will be operated to perform in line with the water quality and discharge 
requirements set out in the water discharge permit. The captured runoff will be discharged to the diverted 
Sizewell Drain, or in extreme circumstances, to the sea via the temporary marine outfall. 

Upon completion of the cut-off wall, surface water within WMZ9 will be managed by constructing multiple 
sediment ponds at low points within the excavation, constantly evolving ahead of the main excavation areas. 
Water from within the ponds will infiltrate into the ground and be captured within the dewatering process and 
directed to the Groundwater Treatment Plant, before discharging to the sea via the Combined Drainage Outfall 
(CDO). 

Discharge from WMZ 7 and 9 will be directly to the sea via the Combined Drainage Outfall (CDO) during 
construction phase, and the discharge from the plant when it becomes operational will be via the cooling water 
tunnel. 

WMZ 8 is currently proposed to drain using filter drains along the verge and attenuated sub surface to restrict it 
to greenfield runoff rates. From the SIA, filter drains alone do not provide sufficient mitigation (0.4, 0.4, 0.4) and 
further work will be undertaken at the next design stage to ensure adequate water treatment is proposed. The 
proposals are to be developed and agreed with SCC.  

Further to the above, it is proposed to remove as much sediment as possible as close to source as possible 
and this can be done by installing wheel washes at the MCA when trucks exit the excavation, as well as wheel 
washes positioned at stockpile/borrow put areas. Secondly, road sweeper operation along the access roads 
and haul roads is proposed, reducing the need to remove silt from the swales and filter drains. All surface water 
drainage proposals will be reviewed and refined in Detailed Design to ensure sufficient water treatment is 
provided prior to discharge to surface waters. 
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4. Perimeter Swale 
An overview of the swale network is provided indicatively in Figure 4-1 below and in Appendix C. The swales 
shown on the drawing are between 4 and 6 m wide across the site. The final position and geometry of the 
swale network will be progressed during the next design stage and will ensure water quantity and quality 
benefits are realised in accordance with CIRIA C753 The SuDS Manual. This may entail dedicating a larger 
area for this purpose, and the provision of additional swale features across the development site. 

 

Figure 4-1 – Indicative Swale Network Overview (ref. SZC-EW0320-ATK-XX-000-XXXXXX-DRW-CCD-
000038) 

 

 

5. Basin Design for Treatment 
The general guidance provided in the CIRIA C753 SuDS manual will be used assist in the design of attenuation 
basins for treatment. A range of these factors have been used in Hinkley Power Station, which are intended to 
be replicated at SZC.  

The attenuation basins are to have sediment forebays upstream by dividing off areas of the basin using 
permeable berms. This reduces velocity of flows entering and allows sediment to build locally. These areas 
require regular desilting to ensure continued operation. 
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The quality of the water can be further improved by additional use of permeable berms that encourage a 
serpentine flow of water. This maximises the flow path length thereby allowing more time for sedimentation. 
There is an opportunity to have vegetated sides and a small permanent pool near the outlet. This option will be 
considered during detailed design. 

The sizes of the proposed basins are large and there is an expectation that they are very unlikely to overflow to 
a watercourse. During normal storm events there is every reason to expect these basins to operate well, 
delivering the water quality required. For basins located in WMZs 1, 2, 3 & 4 there is a proposed connection to 
the spine network, which discharges to the CDO. This is expected to be required only in the rarest of times and 
allow drawdown of the basin water level.  

The addition of proprietary devices, such as a Siltbuster packaged treatment plant, may be considered at 
detailed design to ensure the water quality requirements (60 mg/l suspended solids etc.) are adhered to.  

 

6. Calculation of impermeable / permeable 
areas 

The table below shows the breakdown of the type of area (roofed, paved, unpaved and soft) within each 
catchment and the assigned percentage impervious (PIMP) value, used to determine an overall PIMP for the 
catchment. The ‘Design PIMP’ is the value taken forward in the calculation of the required storage (Water 
Management Zone Summary Technical Note DCO Task D2) and is more conservative than the calculated 
PIMP.  

WMZ Total 
Catchment 
Area (ha) 

Total 
Catchment 
Area (m2) 

Area type (m2) and associated PIMP (%) Overall 
Catchment 
PIMP (%) 

Design 
PIMP 
(%) 

Roofing Paved Unpaved1 Soft2 

100% 90% 50% 30% 

WMZ1 19.43 194300 34070 87778 72452 0 77% 90% 

WMZ2 17.37 173700 61410 94247 18043 0 89% 90% 

WMZ3 20.96 209600 5149 148757 55694 0 80% 90% 

WMZ4 33.32 333200 0 29572 85303 205441 39% 50% 

WMZ5 31.20 311952 0 11512 253282 47159 48% 50% 

WMZ6 47.77 477700 17345 99984 319495 40876 58% 58% 

ACA East 26.84 268410 100% PIMP Considered 100% 100% 

ACA West 4.438 44380 100% PIMP Considered 100% 100% 

Abbey 
Road 

6.478 64780 50 300 64780 0 50% 50% 

Campus 20.48 204800 33541 97004 74255 0 77% 80% 

1. Unpaved areas including grassed verges and landscaping to provide worst case scenario 

2. Soft areas comprise of stockpile areas only 

Catchment areas, type of area and associated PIMP values may be subject to change and to be 
reviewed in Detailed Design. 

 

The Design PIMP was used to calculate the Percentage Runoff (PR) and Volumetric Runoff Coefficient (Cv) for 
each catchment using equations 7.1 and 7.3 of Design and Analysis of Urban Storm Drainage - The 
Wallingford Procedure, Volume 1, September 1981. 
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7. Hydrological Catchment 
The existing ground (surface) contours can be seen in the drawing ‘Existing Ground Surface ref. SZC-EW0000-
XX-000-DRW-400008’ (Appendix B). The contours defined are at 1m (minor - yellow line) and 5m (major – 
cyan line) intervals. Early catchment areas were defined based on the existing levels and contour information. 
These catchments are approximations of where surface water would generally flow with some consideration of 
where runoff may be diverted/captured as a result of the initial earthworks. In places, land external to the red 
line boundary was included as part of the early catchment areas, as it is shown to contribute to surface water 
runoff within the SZC site. 

The early catchments, along with early outfalls (presented in Section 8) is shown in drawing SZC-EW0320-
ATK-XX-000-XXXXXX-DRW-CIV-000052. As works progress within the ACA, MCA, TCA and Railway areas, 
these early catchments will evolve in shape and size and become definitive catchments which have been 
designed in the Enabling Works Surface Water Drainage Basic Design. These catchments (late or Enabling 
Works) are shown in SZC-EW0320-ATK-XX-000-XXXXXX-DRW-CIV-000053. 

Drawings SZC-EW0320-ATK-XX-000-XXXXXX-DRW-CIV-000052 and SZC-EW0320-ATK-XX-000-XXXXXX-
DRW-CIV-000053 are shown in Appendix D.1 and D.2 respectively. 

 

Figure 7-1 - Existing Ground Contours (SZC-EW0000-XX-000-DRW-400008) 

 

8. Basin Design (Size) 

8.1. WMZ Basin Parameters 
Table 8-1 below presents the current WMZ basin dimensions and sizes that are proposed in the Main 
Development Site. All basins have a 1 in 3 side slope, except WMZ6 basin which has a 1 in 4 side slope. The 
side slopes will be no steeper than 1 in 3. 

Table 8-1 - Allocated WMZ Basin Sizes 

15m

10m

5m

10m 5m

10m

5m
10m

15m

5m

15m

10m
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WMZ Area at 
base 
(m2) 

Base 
level of 
Basin 
(mAOD) 

Area at 
freeboard 
level (m2) 

Depth to 
freeboard 
level (m) 

WMZ Basin 
Volume (m3) 
Base to 
Freeboard 
Level 

Area at top 
of basin 
(m2) 
300mm 
Freeboard 

WMZ Basin 
Volume 
(m3) 
including 
freeboard 

WMZ1 10579.2 1.200 12618.8 1.500 17398.5 13786.5 21929.1 

WMZ2 3290.1 3.200 6274.5 3.700 17694.5 6554.8 19689.8 

WMZ3 3224.3 5.000 6082.1 3.500 16286.2 6368.6 18226.5 

WMZ4 5357 5.200 8931.8 3.500 25005.4 9279.1 27808.6 

WMZ5 7051.6 6.000 9193.6 2.000 16245.2 9533.5 19072.9 

WMZ6 7165.8 8.000 11287.5 2.100 19376.0 11911.5 22892.8 

ACA East 12968.8 1.600 15431.6 1.100 15620.2 16117.6 20360.5 

ACA West 659.6 5.700 1510.9 2.000 2170.5 1667.8 2676.5 

Abbey Road 1268.6 6.742 1964.5 1.158 1872.0 2161 2500.2 

8.2. Half Drain Times and Follow-on Storms 
Table 8-2 below presents the input parameters, along with the basin sizes stated in Table 8-1 used in Innoyvze 
Source Control to determine the maximum volume and critical storm event at which this occurs for each WMZ 
basin for a 100-year return period (RP), and a 10-year RP. The basins have been designed with a factor of 
safety of 1.5 applied to the infiltration rate. This represents the recognised lower risk associated with basins 
used for construction purposes that are of a temporary nature. The infiltration rate is applied to side walls of the 
structure only and no infiltration has been applied to the base area. 

Table 8-2 - Source Control Basin Design Inputs 

WMZ  Basin 
Side 
Slope 

WMZ 
catchment 
area (ha) 

Outflow 
(l/s) 

Water 
Course 
Outlet 

Infiltration 
rate (m/s) 

Infiltration Testing Data Set 

WMZ1  1/3 19.43 19.43 Y 0  N/A 

WMZ2  1/3 17.37 17.37 Y 7.55E-06 TP-WMZ-23 (2017 SSL - Test 1) 

WMZ3  1/3 20.96 20.96 Y 1.34E-06 WMZ3_2020-3-TP-A (2020 Fugro – 
Test 1) 

WMZ4  1/3 33.32 33.32 Y 7.76E-06 TP-WMZ-21 (2017 SSL Test - 2) 

WMZ5  1/3 31.20 31.20 Y 1.24E-06 TP-BP-4 (2017 SSL – Test 1) 

WMZ6  1/4 47.77 47.77 Y 5.58E-06 WMZ6_2020-2-PIT (2020 Fugro – 
Test 3) 

ACA East  1/3 26.84 62.00 Y 0 N/A 

ACA West  1/3 4.44 10.25 Y 0 N/A 

Abbey Road  1/3 6.48 6.50 Y 1.06E-04 GR11A (Structural Soils 2014 - 
Test 3) 

 

Table 8-3 below shows the maximum volume of water for a 100yr RP plus 20% climate change allowance from 
Source Control. The Flood Studies Report (FSR), Flood Estimation Handbook (FEH) 1999 and FEH 2013 rainfall-
runoff methods were checked and for the 100yr RP, the FEH 2013 was most onerous.  

Also stated in the table below is a comparison between the basin volume provided (Table 8-1) and the 
maximum water volume. Values for the volume drained in a 24-hour period from each WMZ basin are also 
provided, and are based on the proposed outflow, without infiltration. The table shows that basin volumes are 
adequate (except ACA East and West) to contain the 1:100+CC critical storm.  
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ACA East and West figures in Table 8-3 show a shortfall of approximately 900 m3 and 2000 m3 respectively, to 
contain the 1:100+CC storm represents the Source Control volume and not the detailed hydraulic model 
(MicroDrainage) results therefore no network volumes have been taken into consideration. This additional 
volume will be provided within the pipe network, swales and sub-surface attenuation that are proposed across 
various sub-catchments within the ACA and is further detailed in the ACA Drainage Strategy Technical Note 
(DCO Task D4) (ref. SZC-EW0320-ATK-XX-000-XXXXXX-NOT-CIV-000003).  

Table 8-3 - Maximum Water Volume - 100yr RP +20% CC critical storm event 

WMZ Critical Storm 
Event 

Max 
Storm 
Volume 
(m3) 

Max 
Water 
Depth 
(m) 

Half 
Drain 
Time 
(mins) 

Half 
Drain 
Time 
(days) 

Spare 
Volume 
in basin 
(m3) 

Volume 
drained 
in 24hr 
(m3) 

Spare 
Volume 
after 24hrs 
(m3) 

WMZ1 2160 min Winter 15116.6 1.319 6639 4.61 6812.5 1678.8 8491.3 

WMZ2 2160 min Winter 12761.1 2.916 4684 3.25 6928.7 1500.8 8429.5 

WMZ3 2160 min Winter 16051.7 3.505 6796 4.72 2174.8 1810.9 3985.8 

WMZ4 1440 min Winter 11433.3 1.839 2589 1.80 16375.3 2878.8 19254.1 

WMZ5 1440 min Winter 11030.5 1.417 2932 2.04 8042.4 2695.7 10738.0 

WMZ6 1440 min Winter  19745.4 2.147 2836 1.97 3147.4 4127.3 7274.7 

ACA East 1440 min Winter 22,592.2 1.540 2906 2.02 -2,231.7 5356.8 3125.1 

ACA West 1440 min Winter 3581.3 2.895 2934 2.04 -904.8 885.6 -19.2 

Abbey Road 240 min Winter 1432 0.933 346 0.24 1068.2 561.6 1629.8 

 

The SuDS manual does not require that attenuation basins should be able to receive a follow-on storm but 
rather that they are able to deal with a rare event such as a 1:100+CC. This has always been the basis of 
design.  

At this stage, a simplified analysis of a subsequent storm (10yr RP) was undertaken and show a number of the 
basins do have additional volume to contain a follow-on storm and this volume varies from basin to basin 
reflecting available space on site. Table 8-4 below shows the maximum volume of water for a 10yr RP plus 
20% climate change allowance from Source Control. Critical storm events for a 10yr RP varied between FEH 
1999 and FEH 2013 rainfall-runoff methods as stated in the table. The purpose of this table is to approximate 
how each WMZ basin will manage a 100yr critical storm event, followed by a 10yr critical storm event, after 24 
hours. This additional volume cannot, in all cases, contain a critical 10yr RP storm event. This is a highly 
improbable scenario and to achieve the volumes states would lead to an extremely conservative design. The 
right-hand side column shows the available volume within each basin using the peak (discrete) values only. It 
must be noted that, whilst it is a conservative representation, it also does not accurately represent a continuous 
rainfall profile. The scope of this subsequent storm analysis will be agreed with SCC and will be completed 
during the design development to consider continuous rainfall profiles.  

Table 8-4 - Maximum Water Volume - 10yr RP +20% CC critical storm event 

 

WMZ Critical Storm Event  Max Storm 
Volume (m3) 

Spare Volume in 
Basin after 24hrs of 
100yr RP event (m3) 

Spare Volume -
10RP Volume 
(m3) 

WMZ1 FEH 1999 2880 min Winter 7682 8491.3 809.3 

WMZ2 FEH 1999 2160 min Winter  6577.3 8429.5 1,852.2 

WMZ3 FEH 1999 2880 min Winter 8242.7 3985.8 -4,256.9 

WMZ4 FEH 2013 960 min Winter 5362.5 19254.1 13,891.6 

WMZ5 FEH 1999 1440 min Winter 5127.6 10738.0 5,610.4 

WMZ6 FEH 1999 1440 min Winter 9432.4 7274.7 -2,157.7 
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ACA East FEH 1999 1440 min Winter 10988.2 3125.1 -7863.1 

ACA West FEH 2013 720 min Winter 1630.6 -19.2 -1,649.8 

Abbey Road FEH 2013 360 min Winter 730.4 1629.8 899.4 

 

The additional volume from WMZ3 may be interconnected with WMZ4 to alleviate any flood risk and will be 
considered during design development. The shortfall in WMZ6 will also be accommodated through upstream 
storage within the drainage network. 

It must be recognised that these are extreme events and much of the surrounding area will be under water. 
There is no risk to habitation present next to the construction site basins as they are surrounded by open areas. 
In addition, there would be no risk for water quality as there are large dilution effects. 

 

8.3. ACA West Basin Half Drain Time 
The proximity of this basin means that the flood risk should be minimised, and it is therefore appropriate that 
the half drain time should meet the 24 hour requirement.  

The source control volume for a 1:100 + 20% CC in the ACA West would require a basin volume of 3,581 m3. 
For a 24-hour half drain time this equates to 4.71 l/s/ha (1,790.5 x 1000 / 24 x 3600 = 20.7 l/s for 4.44 Ha). It is 
anticipated that the source control volume is the worst case and that the detailed design figure, which takes into 
consideration other storage volumes, upstream of the basin, will reduce this pumped value. To achieve the 24-
hour half drain time a pumped discharged is proposed to be set to approximately 4.71 l/s/ha, giving a maximum 
flow of 20.9 l/s (based upon Source Control data). This flow would discharge to Outfall O6, subject to 
agreement from SCC, the Internal Drainage Board and the Environment Agency. Alternatively, this additional 
volume can be pumped to the ACA East basin and will be considered during design development in 
coordination with SCC. 

The pumping station arrangement would be as per Sewers for Adoption in regard to pump provision. A twin 
pump arrangement (duty standby) would be in place with alarms (level and failed to start). In addition to alarms 
the arrangement of the basin allows the water level to be easily viewed from outside and has the benefit of the 
proximity of staff to speedily react to them. 

In the unlikely event that failure of the pumped outflow from the ACA West basin coincides with a 100yr RP 
storm event, a simple volume estimation is shown below. The duration of the 100yr RP storm event has been 
limited to 24 hours to acknowledge that a temporary solution or repair of the pumped network can be completed 
with 24 hours. Nonetheless, this consideration will be reviewed during the design stage and with acceptance 
from SCC. 

WMZ Catchment 
Area (ha) 

PIMP 
(%) 

Infiltration 
rate 

(m/hr) 

Outflow 
(l/s) 

Max Volume (m3)  

(15-1440 min) 

Storm Event  

(100RP + 20%CC) 

FSR FEH 
1999 

FEH 
2013 

FSR FEH 
1999 

FEH 
2013 

ACA 
West 

4.438 100 0 0 3340.5 4258 4445.4 1440 
min 
Winter 

1440 
min 
Winter 

1440 
min 
Winter 

 

8.4. Surface Water Outfalls – Early and Late  
Greenfield runoff estimates for all areas have been calculated using the IH124 method following the online 
‘greenfield runoff rate estimation’ tool hosted by HR Wallingford. The greenfield runoff rates are relatively small 
considering the size of the catchment areas with QBAR (peak rate of flow from a catchment for the mean annual 
flood - return period of approximately 1:2.3 years) generally less than 5 l/s. The Environment Agency (EA) 
guidance states that the limiting discharge rates for sites should be set to QBAR or 1 l/s/ha, whichever is greater, 
as this is an unreasonable requirement for permeable sites which results in large storage volumes 
(Environment Agency - Rainfall runoff management for developments ref. SC030219). This advice has been 
followed for each catchment. 
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Table 8-5 and Table 8-6 state the determined greenfield runoff rates for the early and late catchments 
respectively in the current design.  

 

 

 

 

Table 8-5 - Greenfield Runoff Rates vs 1 l/s/ha Summary for Early Catchments 
 

Discharge Rate (l/s) 

Site Catchment Name Total 
Area (ha) 

1 in 1 
yr 

1 in 30 
yr 

1 in 
100 yr 

Qbar 1 l/s/ha 
* 

Proposed 

TCA Early Catchment 1 26.221 3.07 8.66 12.59 3.53 26.22 26.22 

TCA Early Catchment 2 19.355 2.27 6.39 9.29 2.61 19.36 19.36 

TCA Early Catchment 3a 54.478 6.34 17.86 25.95 7.29 54.48 54.48 

TCA Early Catchment 3b 29.658 3.49 9.82 14.27 4.00 29.66 29.66 

TCA Early Catchment 4 38.191 4.49 12.64 18.37 5.16 38.19 38.19 

TCA Early Catchment 5 35.216 4.14 11.66 16.94 4.75 35.22 35.22 

TCA Early Catchment 6 19.117 2.25 6.33 9.20 2.58 19.12 19.12 

Rail Early Catchment 8 14.703 1.73 4.88 7.08 1.99 14.70 14.70 

Rail Early Catchment 9 3.027 6.11 17.20 24.99 7.02 3.03 7.02 

Rail Early Catchment 10 8.163 16.47 46.39 67.40 18.93 8.16 18.93 

MCA Early MCA 38.614 4.51 12.07 18.46 5.18 38.61 38.61 

ACA Early ACA 31.278 62.86 177.03 257.23 72.25 31.28 72.25 

* Rate of discharge set to 1 l/s/ha for permeable sites where the Qbar is seen to be less than 1 l/s/ha - 
Chapter 3.3 of EA guidance Rainfall Runoff Management for Developments. 

 

Table 8-6 - Greenfield Runoff Rates vs 1 l/s/ha Summary for Late TCA and ACA Catchments 

 

Site Catchment 
Name 

Outfall Catchment 
Area (ha) 

Discharge Rate (l/s) 

1 in 1 
yr 

1 in 30 
yr 

1 in 100 
yr 

Qbar 1l/s/ha 
* 

Proposed 

TCA WMZ1 O1 19.430 2.27 6.39 9.29 2.61 19.43 19.43 

TCA WMZ2 O2 17.370 2.04 5.74 8.34 2.34 17.37 17.37 

TCA WMZ3 O3 20.960 2.46 6.94 10.08 2.83 20.96 20.96 

TCA WMZ4 N/A 33.320 3.92 11.03 16.03 4.5 33.32 N/A 

TCA WMZ5 O5 31.195 3.67 10.33 15.00 4.21 31.20 31.20 

TCA WMZ6 O6 47.770 5.62 15.81 22.98 6.45 47.77 47.77 

Rail GRR West 3 O8 6.478 0.77 2.16 3.13 0.88 6.48 6.48 

Rail GRR West 2 O9 1.377 2.82 7.96 11.56 3.25 1.38 3.25 

Rail GRR West 1 O10 0.706 1.41 3.98 5.78 1.62 0.71 1.62 

ACA West ACA 
WMZ 

O6 4.438 8.92 25.12 36.5 10.25 4.44 10.25 

ACA East ACA 
WMZ 

O7 26.841 53.95 151.91 220.74 62.00 26.84 62.00 
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* Rate of discharge set to 1 l/s/ha for permeable sites where the Qbar is seen to be less than 1 l/s/ha - Chapter 
3.3 of EA guidance Rainfall Runoff Management for Developments. 

 

The outfall locations are indicative and will be progressed at the next design stage. The greenfield runoff rates 
and proposed discharge rates may change should catchment extents develop and are subject to agreement 
from SCC, the Internal Drainage Board and the Environment Agency. A summary of this information is shown 
in Table 8-7. 

 

Table 8-7 - Summary of Early and Late discharges 

Area Outfall National Grid 
Reference 

Indicative 
Invert Level 
(mAOD)  

Early  Late 

Discharge 
(l/s) 

Method Discharge 
(l/s) 

Method 

MCA EO1 TM 47659 64054 1.550 200.00 None 0.00 None 

WMZ1 O1 TM 47238 64963 0.500 26.22 l/s/ha 19.43 l/s/ha 

WMZ2 O2 TM 46873 64545 0.500 19.36 l/s/ha 17.37 l/s/ha 

WMZ3 EO3 TM 46573 64545 0.500 54.48 l/s/ha 0.00 None 

WMZ3 O3 TM46354 64123 3.300 29.66 l/s/ha 20.96 l/s/ha 

WMZ4 EO4 TM 45699 63890 2.500 38.19 l/s/ha 0.00 None 

WMZ5 O5 TM 46443 65809 0.764 35.22 l/s/ha 31.20 l/s/ha 

WMZ6 O6 TM 45473 63483 1.422 29.96 l/s/ha 47.77 l/s/ha 

ACA 
West 

O6 TM45473 63483 1.422 10.25 QBAR 10.25 QBAR 

ACA 
East 

O7 TM46523 63487 0.450 62.00 QBAR 62.00 QBAR 

Railway O8 TM 44477 63720 6.527 14.70 l/s/ha 5.00 Proposed 

Railway O9 TM43961 63705 12.500 7.02 QBAR 5.00 Proposed 

Railway O10 TM43525 63229 20.400 18.93 QBAR 5.00 Proposed 

MCA O11 TM 47980 64340 -3.250 0.00 None 2000.00 Max Flow 

MCA O12 TM 47005 64352 0.263 6.44 Averaged 
l/s/ha 

17.08 Proportioned 
l/s/ha 

MCA O13 TM 47004 64182 0.251 6.44 Averaged 
l/s/ha 

2.03 Proportioned 
l/s/ha 

MCA O14 TM 47000 64094 0.292 6.44 Averaged 
l/s/ha 

3.88 Proportioned 
l/s/ha 

MCA O15 TM 46979 63984 0.308 6.44 Averaged 
l/s/ha 

2.35 Proportioned 
l/s/ha 

MCA O16 TM 46979 63873 0.325 6.44 Averaged 
l/s/ha 

11.42 Proportioned 
l/s/ha 

MCA O17 TM 46978 63790 0.344 6.44 Averaged 
l/s/ha 

1.85 Proportioned 
l/s/ha 
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9. Operational Infrastructure 

9.1. Campus 
The surface water drainage strategy for the Campus (WMZ10) relies on discharging runoff to the ground at 
source through infiltration, without the need to discharge to a watercourse or surface water drainage network. 
Rainfall runoff is proposed to be stored below ground in areas such as car parks and other paved areas located 
within the catchment, using pervious pavement which allow gradual infiltration.  

Infiltration to the ground will occur at different rates across the site depending on the characteristics of the 
underlying soil. Ground investigation campaigns from 2014 to 2020 show that the rates vary with lowest 
recording of 3.70x10-6 m/s (2014). This worst-case rate is considered too low to provide adequate infiltration, 
though further investigation will be carried out to determine areas of good infiltration and these will be explored 
further at detailed design to maximise infiltration to ground. No runoff is proposed to be conveyed to an 
attenuation basin. 

The existing (undeveloped) site is at a high level in comparison to adjacent TCA areas, and the ground levels 
fall from west to east, towards WMZ4. Should infiltration rates be too low to provide an adequate solution, the 
runoff may be discharged at greenfield rates to an outfall along the Leiston Drain, south-east of the WMZ10. 
The final outfall position will consider the existing runoff conditions and flow paths within the catchment, as well 
as adjacent areas. The proposed rate will be limited to the greater of 1 l/s/ha or QBAR as per the strategy 
proposed for other TCA areas. This will be agreed in consultation with SCC during design development.  

To provide an initial estimate on the required area needed to contain sub-surface storage within pervious 
pavement, an attenuation structure of 500mm depth was modelled in Innovyze Source Control as an infiltration 
basin with a porosity of 40% to symbolise a graded granular fill. The worst-case infiltrate rate of 3.70x10-6 m/s 
was applied to the base area only. A permitted outflow of 20.48 l/s (equivalent 1 l/s/ha) was included in the 
assessment. The output shows that a 11600 m3 of storage is sufficient to store a 100yr +20% CC storm event, 
which is equivalent to a footprint of 58000 m2, which is significantly less than the available paved area within 
the catchment - 97004 m2. The half drain times is approximately 744 minutes, much lower than the 24-hour 
requirement, therefore a subsequent storm analysis is considered necessary. 

At this stage, where there are large car parking areas proposed, it is proposed that these areas use permeable 
surfacing. The surfacing will be robustly constructed, emulating the current drainage characteristics, whilst 
providing suitable treatment of an incidental oil spills. In addition, the access ways between buildings and non-
heavily tracked areas with the Campus will also employ permeable surface to allow infiltration at source. Runoff 
from roofed areas may also conveyed to the subsurface storage where practicable, as well as storage provided 
in tree pits, where trees are proposed. Opportunities to provide further infiltration at source, using features such 
as infiltration trenches, will be explored during Detailed Design. 

Following the Simple Index Approach (SIA) guidance in CIRIA C753 The SuDS Manual on water quality 
management, the Campus area largely falls into a low-risk hazard level. The use of porous paving alone can 
provide sufficient treatment and the SIA criteria will be satisfied. As the design develops and should parts of the 
Campus area align to a medium-risk hazard level, porous paving will still satisfy the SIA criteria. A review will 
be undertaken in the next design stage considering the inclusion of further SuDS features and the proposals 
will be discussed with SCC. 

9.2. Nuclear Island 
The MCA has 3 stages: Early, Construction and Operation. Each stage has a different mode of operation for 
the surface water. 

9.2.1. Early  
Upon site establishment, and as topsoil stripping and earthworks are undertaken, the early construction site will 
potentially run the risk of being flooded. Surface water runoff will be retained on site by constructing temporary 
ditches/bunds and sediment ponds. Runoff that does not infiltrate will undergo treatment using packaged 
treatment plant (e.g. Siltbuster – 60 mg SS/l) if required prior to discharge to the realigned Sizewell Drain, or to 
the sea. Where necessary, the packaged treatment plant will be operated to perform in line with the water 
quality and discharge requirements set out in the water discharge permit. During this phase it is proposed to 
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construct six outfalls along the realigned Sizewell Drain to prevent starving the Sizewell Marshes and to 
maintain the existing hydrological conditions. Further to this, a temporary marine outfall EO1 is available to 
discharge directly to sea. This runs across the beach with pedestrian protection and is proposed to allow 
excess surface water runoff to be discharged to the sea during construction options prior to completion of the 
Combined Drainage Outfall (CDO). The outfalls will be controlled through conditions set by the Environment 
Agency through discharge permit applications. Infiltration would still play a major role in surface water control at 
this stage.  

9.2.2. Construction 
As the site develops and on completion of the CDO, the temporary marine outfall (EO1) would no longer be 
required and will be removed.  For the construction phase there is a series of 6 outfalls along the western edge 
of the MCA and when commissioned, the Combined Discharge Outfall (CDO) which outfalls to the sea.  

The construction area is divided into 3 catchments, which become defined as the cut off wall is constructed:  

 WMZ 7, which controls the water to the east of the main excavation. WMZ 7 is pumped to the CDO. 

 WMZ 8, which includes the 6 outfalls to the west. WMZ 8 drains into the 6 outfalls to the west. 

 WMZ 9, which is the main excavated area within the cut off wall (COW). WMZ 9 is pumped to the CDO. 

9.2.3. Operation 
During the Operational stage the surface water is controlled in 2 ways. The western WMZ 7 is still to discharge 
through the 6 outfalls, whilst the remainder of the main site is to discharge to the cooling seawater outfall. The 
CDO would not be used.   

9.2.3.1. Permanent Car Park 

A permanent car park is planned within the area designated as the Temporary Construction Area. This has not 
been designed in detail but will comply with SuDS design philosophy and any future amendments to that design 
code. The design will be developed in coordination and agreement with SCC. 

 

10. Appendices 
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Appendix A. 2021 GI Site Location Plan 
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Appendix B. Existing Ground Surface 

Contours defined: 1m (minor - yellow line) and 5m (major – cyan line) intervals 
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Appendix C. Swale Network Overview 
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Appendix D. Early & Late Catchments and 
Outfalls 

D.1. Surface Water Outfall Locations – Early - SZC-EW0320-ATK-XX-
000-XXXXXX-DRW-CIV-000052 
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D.2. Surface Water Outfall Locations – Late - SZC-EW0320-ATK-XX-
000-XXXXXX-DRW-CIV-000053 
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1 INTRODUCTION
1.1.1 NNB Generation Company (SZC) Limited (SZC Co.) submitted an

application for a Development Consent Order (DCO) to the Planning
Inspectorate under the Planning Act 2008 for the Sizewell C Project
(referred to as the ‘Application’) in May 2020. The Application was accepted
for examination in June 2020.

1.1.2 The northern park and ride development was originally submitted to the
Planning Inspectorate (PINS) as part of the Application to build and operate
a new nuclear power station to the north of Sizewell B.

1.1.3 SZC Co. has undertaken work to validate and develop the design of the
northern park and ride that was originally submitted as part of the
Application. This document forms one of a series of design validation and
evolution documents being provided to the Examining Authority in support
of the Outline Drainage Strategy [REP2-033].

1.1.4 The northern park and ride forms one of the Associated Developments (AD)
which are required to mitigate traffic impacts arising from the main
development site. The northern park and ride would be located alongside
the A12 at Darsham. Its function would be to provide a transport hub from
which construction workforce are driven to site by coach, thus reducing the
construction traffic needing to access the main development site. Full
details of its facilities are contained in Volume 3 Northern Park and Ride
Chapter 2 Description of the Northern Park and Ride [APP-350] and are
described in summary below.

1.1.5 The site would consist of workforce parking, welfare, security and amenity
buildings. The workforce parking includes car parking spaces, accessible
spaces, minibus/van spaces, pick up and motorcycle spaces.

1.1.6 The site access road and A12 roundabout would be designed to Suffolk
County Council’s (SCC) adoptable standards.

1.1.7 The northern park and ride site would generate surface water runoff from
paved areas and roofs which would require to be removed, treated as
necessary and disposed.

1.1.8 The site entrance and access from the A12 would generate highway runoff
which would require to be removed, treated as necessary and disposed.

1.1.9 The northern park and ride welfare facilities would generate foul water flows
which would require to be removed, treated as necessary and disposed.
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1.1.10 The northern park and ride facility and its associated access and A12 road
changes would remain in place and use during construction of the power
station. Once construction is complete the site would be closed and
decommissioned. It would then return to current agricultural use.

1.1.11 It is intended that the proposed access roundabout would be removed and
the A12 would be returned to its current alignment.

2 PURPOSE
2.1.1 The Outline Drainage Strategy [REP2-033] identified at concept level the

proposed drainage approach required for:

· The effective removal of highway and surface water runoff from the
proposed northern park and ride, A12 roundabout and site access
road, together with its treatment and disposal

· The effective removal of foul water generated by the workforce from
the proposed northern park and ride.

2.1.2 The proposed drainage infrastructure was described in the concept
drainage design submitted as part of the Application. This concept design
was based on data and information available at that time. The design was
supported by the submission of the Northern Park and Ride Flood Risk
Assessment (FRA) [APP-115].

2.1.3 This concept drainage strategy was developed in consultation with
drainage regulators and local authorities, including SCC and the
Environment Agency (EA). The observations/requirements of drainage
regulators were incorporated in the strategy.

2.1.4 The purpose of this technical note is to provide details of data which
validates the Outline Drainage Strategy, a description of how the proposed
concept drainage infrastructure is developing and evolving and to
demonstrate that it continues to provide for the effective and satisfactory
drainage of the northern park and ride and its associated external road
modification, without unacceptable adverse impact on the water
environment, both in terms of flood risk and pollution. This technical note is
updated at revision 03 to include for new infiltration data that has become
available, provide additional information and responses to points raised by
SCC following their review during the DCO Examination Stage.

2.1.5 This technical note is updated at revision 04 to address comments raised
by SCC following their review of revision 03. These are shown in Appendix
G
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2.1.6 It is intended that this updated drainage strategy and resultant drainage
infrastructure will remain in accordance with the  with the Outline Drainage
Strategy [REP2-033] submitted to the Examining Authority. It is further
intended that following consultation with the Lead Local Flood Authority, it
will be submitted to and approved by East Suffolk Council.

3 DESCRIPTION OF DCO DRAINAGE CONCEPT 
DESIGN 

3.1.1 The northern park and ride concept drainage at DCO stage was developed
by SZC Co. Proposals were developed for both the northern park and ride
development site and associated modification of existing public highway
required in order to provide access to and from the site.

3.1.2 Subject to achievable infiltration rates all surface water generated within the
northern park and ride red line boundary would be contained within the site
and discharged to ground. If necessary, excess runoff which couldn’t
infiltrate would be discharged to a local watercourse, located within the red
line boundary, at pro rata greenfield rates.

3.1.3 External roads modified to access the site would discharge to swales and
filter drains where they infiltrate to ground.

3.1.4 Traditional drainage with surface outlets, gullies, combined kerb drains
(CKDs) etc would be provided at the A12 roundabout and discharge into
the filter drains.

3.1.5 A final infiltration basin was proposed at the limit of the roundabout northern
arm. This would collect and infiltrate runoff which is not removed by the
swales and filter drains.

3.1.6 Although the presence of a public foul water sewer was identified located
running along the A12, given its shallow depth it was considered that a
gravity connection would not be possible. Accordingly, at that stage whilst
retaining the theoretical option of discharging the site generated foul water
to public sewer, the proposed infrastructure would be a local private foul
water network discharging into a package sewage treatment plant. The
treated effluent would discharge to ground by infiltration.

3.1.7 If the flow generation is too low or intermittent to be treated to the required
standard or infiltration does not work, then a sealed tank (cess tank) would
be provided with effluent being collected and removed by tanker for offsite
treatment.
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3.1.8 A single remote security cabin at the site entrance would drain to a septic
tank with infiltration to ground. If infiltration rates are inadequate the septic
tank would in effect become a cess tank.

3.1.9 The internal site layout showing the position of proposed swales, with
potential outfall to watercourse and the sewage treatment plant is shown in
Plates 1 and 2 which are an extract from Application drawing ”Chapter 2
Description of the Northern Park and Ride Figure 2.4” [APP-351].

Plate 1: Northern park and ride internal layout showing concept drainage
infrastructure to the south
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Plate 2: Northern park and ride internal layout showing concept drainage
infrastructure to the north

3.1.10 The external site layout showing the road modifications with swales and
infiltration basin is shown in Plate 3.
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Plate 3: Northern park and ride external roads layout showing concept drainage
infrastructure

4 EXISTING SITE AND ADJACENT HIGHWAY 
DRAINAGE ARRANGEMENTS

4.1.1 Subsequent to development of the initial concept drainage strategy some
site investigation had been undertaken both within and adjacent to the red
line boundary. Elements of existing drainage infrastructure were identified
but their function and condition are not fully understood.

4.1.2 Locations of drainage infrastructure are shown in Plate 4 and are described
below.
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Plate 4: Northern park and ride existing drainage infrastructure

4.1.3 The extent of highway inspected is the A12 from the southern boundary of
the site to Willow Marsh Lane and along Willow Marsh Lane alongside the
northern site boundary. The A12 highway that continues to the north past
the junction with Willow Marsh Lane and the location of the future
roundabout was excluded from investigation.

4.1.4 It has been established that the northbound carriageway of the A12 has
formal highway drainage with gulley outlets. These appear to discharge into
a ditch located within the red line boundary and behind the highway
boundary hedge. This ditch runs north and deviates west to run along the
rear boundary of the properties Moat Hall, Darsham Cottage and White
House Farm which front the road.

4.1.5 The ditch terminates in a small pond at the rear of White House Farm. The
pond drains to an outfall pipe which appears to run in a westly direction and
is assumed to cross the site to discharge into one of the ditches in the Little
Nursery wood area.

4.1.6 Local ditches exist on either side of Willow Marsh Lane and run to the west
before discharging into a culvert which cuts across the corner within the site
before appearing to discharge into a watercourse at the railway boundary.
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4.1.7 There are a series of ditches and watercourse that run mostly between the
red line boundary and the railway and these run south towards Darsham
station before passing under the railway to the west in a culvert.

4.1.8 As shown in Plate 5, the Environment Agency Surface Water Flood Map
predicts that there is a medium to high risk of flooding of the site from these
ditches and watercourses, within the site adjacent to the western boundary.

Plate 5: northern park and ride Western Boundary Surface Water Flood Risk
Locations

4.1.9 No detailed site inspection of the A12 to the north of Willow Marsh Lane
was initially undertaken. However, based on remote inspection of the A12
using Google Streetview there was no clear sign of obvious highway
drainage infrastructure.

4.1.10 Following the issue of report revision 1, a detailed site inspection was
undertaken on 4 August 2021 and the existing drainage arrangements have
been confirmed.

4.1.11 The length of both northbound and southbound carriageway between the
junction with Willow Marsh Lane and the tie in point for the roundabout
diversion is drained by highway gullies. These discharge into ditches
located behind the highway boundary hedge.

4.1.12 The ditch to the west of the A12 which collects highway runoff from the
northbound carriageway discharges to the north outfalling into a large
rectangular culvert which passes under the road and discharges into a
watercourse.

4.1.13 It was also noted that a field ditch is located next to a boundary hedge which
is at 900 to the road. This ditch is culverted beneath the farmers access
track and discharges into the roadside ditch. These ditches are clearly
shown in the Appendix F   topographic survey.
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4.1.14 The ditch to the east of the A12 which collects highway runoff from the
southbound carriageway also discharges north and into the same
watercourse as the culvert.  This ditch is outside the extent of the
topographic survey.

4.1.15 The Environment Agency Surface Water Flood Map shows predicted
flooding of the land to the west of the A12 and across the A12. The extent
is shown in Plate 6.

Plate 6: A12 predicted surface water flood risk locations at roundabout northern
tie in

4.1.16 The site visit and topographic survey confirm that the land to the west of the
A12 is at a lower level such that the A12 forms a barrier. The surface water
flood map predicts that overland flow from fields to the west builds up to
road level and overflows across the road and then follows the field boundary
on the east of the A12 before discharging into a watercourse located within
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150 m of the A12. However, the flood map, based on topography, does not
allow for the culvert and hence flooding of the road is unlikely to occur.

5 REVISED DRAINAGE DESIGN STRATEGY INPUT 
DATA

5.1.1 The concept design which was included in the original DCO drainage
design has been developed based on the DCO drainage design strategy
but modified to take account of data which has become available since the
Application.

5.1.2 The new data which informs the design development is listed below:

· Ground Investigation and infiltration testing undertaken in May 2020

· Ground Investigation and infiltration testing undertaken in July 2021

· Site visit and inspection of northern park and ride extent

6 GROUND INVESTIGATION AND INFILTRATION 
TESTING RESULTS

6.1.1 In order to validate the Drainage Strategy of infiltration to ground three trial
pits were excavated within the site at locations shown in Plate 7.



 SIZEWELL C PROJECT – NORTHERN PARK AND RIDE DRAINAGE DESIGN NOTE

NOT PROTECTIVELY MARKED

NNB Generation Company (SZC) Limited. Registered in England and Wales. Registered No. 6937084. Registered office: 90 Whitfield Street, London W1T 4EZ

NOT PROTECTIVELY MARKED

Northern Park and Ride Drainage Design Note | 11

Plate 7: Northern park and ride site infiltration test trial holes locations

6.1.2 The nature of the strata was confirmed to be Lowestoft Formation which is
a stiff but slightly gravelly clay. A single BRE365 (Ref. 1) infiltration test was
carried out at each location. Since there was no discernible drop in water in
the trial pit over 24 hours, second and third tests were not undertaken.

6.1.3 Subsequent to the first revision of this report, further infiltration testing to
BRE 365 has been undertaken at 2 locations. Trial pit DTP219A delivered
a similar result with no discernible drop in water over 3 hours. Trial pit
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DTP220 provided the following positive infiltration rate results, test 1, 7.74
x 10-5m/s, test 2, 6.66 x 10-5 m/s, test 3 5.47 x 10-5m/s.

6.1.4 Insitu permeability testing results were obtained at DBH101 and 102 and
are stated to be 2.10 x 10-5 m/s and 2.37 x 10-6m/s. This form of testing is
not accepted by SCC and has to be treated with caution.

6.1.5 Full details of infiltration testing are provided in Appendix A.

6.1.6 Although there is a single BRE 365 positive result and the insitu
permeability results, the overall results clearly demonstrate that infiltration
is not viable and therefore surface water runoff from the development site
must be disposed to the available watercourse to the west of the site, within
the red line boundary.

6.1.7  Highway runoff from the A12 roundabout area must be disposed to
watercourse via the existing culvert.

7 UPDATED SURFACE WATER CONCEPT DRAINAGE 
DESIGN

7.1.1 The surface water arrangements for removal remain as broadly as
described in Volume 3 Northern Park and Ride Chapter 2 Description
of the Northern Park and Ride [APP-350] but are modified to take account
of the infiltration test results obtained in May 2020, July 2021 and the site
inspection. Surface water runoff will be attenuated and discharge to
watercourse at a controlled rate, with no allowance for infiltration. Runoff
from roofs would be drained via downpipes and gullies, as appropriate to
underground carrier drains and discharge into attenuation basins and
swales.

7.1.2 Runoff from the internal roads and the bus/HGV standing areas with
impermeable surface would be drained via surface outlets, gullies, linear
channels and drains etc. These would discharge into underground carrier
drains which would convey the runoff to the same attenuation basins and
swales.

7.1.3 Bypass separators would be installed downstream of the bus/HGV standing
areas in order to remove hydrocarbon and silt contaminants which would
improve the water quality of discharge to the attenuation basins and swales.

7.1.4 The extensive car parking areas would have a permeable surface allowing
runoff to permeate into and be temporarily stored in the sub-base. This
would assist with attenuating peak flow rate, provide some storage and
initial treatment of the runoff. The sub-base would allow flow to drain into
the carrier drains.
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7.1.5 The underground carrier drains would discharge all surface water into a
series of cascading attenuation basins and swales which would provide
suitable final treatment in accordance with CIRIA C753 The SuDS Manual
(Ref. 2). They would also provide attenuation storage for all runoff required
in order that discharge to watercourse from the site is limited to the
equivalent greenfield runoff.

7.1.6 Initial calculations for the required total attenuation storage volume are
shown in Table 1. These assumed a controlled discharge rate to the
watercourse at a 1 in 100 year return period greenfield runoff rate.

Table 1: Northern park and ride flow control rates and storage
volumes

Parameters Values

Estimated Qbar rate 39.75 l/sec

Proposed Discharge Rate;
Greenfield 1 in 100 +40 %cc

141.5 l/sec

Proposed Attenuation Storage
Volume 1 in 100 +40 %cc

4,253 m3

7.1.7 Upon review it is noted that a discharge rate based on 1 in 100 year return
period greenfield runoff rate would not be compliant with SCC policy which
is based on permitting a discharge rate from new development to
watercourse set at Qbar or 2 l/s/Ha.

7.1.8 Hydraulic modelling calculations have been undertaken to determine a
required attenuation storage volume if the discharge rate is limited to a Qbar
rate of 39.75 l/s. The calculations have been updated and revised taking
into account SCC requirement to use FEH rainfall data and allow for climate
change. The full calculations including the requested greenfield runoff data
are shown in Appendix C.

7.1.9 There are two basin calculations, one being for the small basin located in
the car parking area and the other for the larger basin to the west. The
larger basin calculation indicates insufficient storage volume with resultant
flooding but this shortfall is made up by the storage provided in the smaller
basin.

7.1.10 The storage included in the model is 13,425 m3 with a basin depth of 1.8
m. The model predicted volume is 13,435 m3 with a maximum depth of
water of 1.74 m. This is substantially more than the original assumed
concept design volume due to the restriction to Qbar. The storage provided
beneath the permeable paving is not accounted for in the volume.
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7.1.11 It is acknowledged that the maximum depth of water at 1.74 m exceeds that
permitted in SCC guidance. However, the attenuation basins are located in
a secure private site to which the public have no access and the basins are
removed when the Park and Ride facility closes.

7.1.12 As shown in a copy of the site layout plan in Appendix B the plan area of
required for the attenuation basin of approximately 9.330 m2 represents a
small proportion of the site and would be accommodated within the Order
Limits, enabling the appropriate discharge rate to be met. Even if SCC
decline to agree to a basin with maximum depth of water exceeding 1.0 m
there is sufficient space for a larger basin.

7.1.13 The layout drawing shown in Appendix B continues to show an infiltration
basin within the developed area and swales between the developed area
and the watercourse to the west. The infiltration basin would become an
attenuation basin. It is intended that the additional required storage would
include these features but more swales and basins would be required. The
plan areas shown are for illustrative purposes only and do not represent the
fixed or final position of the attenuation storage positions.

7.1.14 The concept design assumed a free outfall to the watercourse within the
western area of the site and no increased flood risk from the watercourse,
but this would require to be confirmed.

7.1.15 Plate 5 shows the Environment Agency surface water flood map and
indicates the area adjacent to the watercourse to be at risk of flooding due
to a 1 in 30 year return period event. As a result, it cannot be assumed that
there would be a free outfall. The site topography survey shown in
Appendix F shows a steep fall of level towards the watercourse but does
not include watercourse levels. The depth of the watercourse is not
determined.

7.1.16 The proposed position of the additional attenuation facilities located next to
the main access road will ensure that there is no risk of flooding from the
watercourses and the flow control devices will have a free outfall.

7.1.17 Whilst designed as attenuation basins, there is no necessity for their sides
to be lined thus if infiltration is possible, it will occur but is not allowed for in
storage volume calculations.

8 UPDATED SURFACE WATER POLLUTION 
MITIGATION STRATEGY

8.1.1 In addition to the provision of drainage infrastructure for the removal of
surface water runoff and avoidance of unacceptable flood risk, it is also
necessary to ensure that the runoff is disposed in a way that avoids
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pollution of the receiving water, whether watercourse or
aquifer/groundwater.

8.1.2 An assessment of the ability of the proposed drainage infrastructure to
mitigate pollution risk to an acceptable level has been undertaken using the
CIRIA C753 SuDS Manual Simplified Index Approach methodology. A
sample calculation has been shared with SCC who have confirmed
acceptance of this approach.

8.1.3 Details of the calculations and results are shown in Appendix E. They
demonstrate that there is sufficient treatment provided to mitigate pollution
to an acceptable level. These results were shared with SCC.

8.1.4 Following review, SCC have confirmed that whilst in respect of the A12
roundabout MSIA calculations have been provided they would require a
separate HEWRAT assessment but are satisfied that this can be
undertaken as part of detailed design.

9 UPDATED FOUL WATER CONCEPT DRAINAGE 
DESIGN STRATEGY – PARK AND RIDE

9.1.1 The foul water drainage strategy remains unchanged with foul water flows
collected by an underground gravity pipe drainage network and discharged
into a package sewage treatment plant. However, whilst previously the
treated effluent would discharge to ground via infiltration through a
drainfield network, the infiltration test results demonstrate that this is not
feasible. Therefore, the treated effluent would need to discharge to the
watercourse via the surface drainage network.

9.1.2 The implications of a change to discharge the sewage treatment plant flows
to the watercourse is that the package treatment plant may be required by
the EA to deliver an enhanced treatment to achieve higher quality of treated
effluent. Alternatively, instead of or in addition to an enhanced treatment
within the sewage treatment plant, an additional treatment train
infrastructure could be considered during preliminary design, for example
reed beds could be installed downstream.

9.1.3 Given that that foul water flow rates generated would be low and intermittent
with a range of flow it may make the delivery of a consistent treated effluent
to meet the requirements of the required environmental permit more
challenging. If a suitable package plant and associated treatment
infrastructure cannot be developed during preliminary design or consent to
a discharge of treated effluent to watercourse cannot be agreed, the
alternative would be to collect the foul water sewage in an underground
sealed cess tank from which it can be collected and regularly removed by
tanker for treatment offsite.
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9.1.4 The remote security cabin arrangement of discharge into a septic tank
would remain. Solids would be collected in the tank and removed by tanker
for treatment offsite. Liquid effluent would discharge to ground via a
drainfield network. The drainfield typically consists of an arrangement of
trenches containing perforated pipes and porous material (often gravel)
covered by a layer of soil to prevent animals (and surface runoff) from
reaching the wastewater distributed within those trenches.

9.1.5 During design development should it be determined that the infiltration rate
is insufficient for the provision of a drainfield and therefore creating a flood
risk, it would be necessary to collect wastewater and sewage in a cesspit
from which it can be collected and regularly be removed by tanker for
treatment offsite or at the site treatment plant, if that option is pursued.

10 PROTECTION OF EXISTING DRAINAGE 
10.1.1 As noted in Section 4 there is an existing ditch network within the site

boundary and this provides an outfall for runoff from the A12 highway and
also it is believed an outfall for the properties to the west of the A12. The
site layout would be modified to ensure that this arrangement remains in
place and removal of runoff is not impeded. The 3 m high bund which is
provided to minimise impact on the local properties would be moved into
the site by such distance as is required in order to provide access to and
maintain the existing ditch along the eastern site boundary.

10.1.2 The existing pond outfall ditch runs along behind the properties and
terminates at an existing headwall as shown in Plate 8.
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Plate 8: Northern park and ride existing drainage and outfall headwall

10.1.3 The headwall outfall drain appears to run west and across the site where it
is assumed there is discharge to the watercourse. This outfall drain is within
the part of the site which is undeveloped and should remain as grassland.
As a result, the drain should be able to remain in place and used as at
present. However, it would be crossed by the site access road so its
location, depth and structural condition will need to be confirmed and, if
necessary, the outfall drain would be replaced.

10.1.4 The existing ditches which run alongside Willow Marsh Lane would be
retained and discharge to an existing retained culvert that passes through
the northwestern part of the site. The existing ditches would be culverted
where they cross the northern park and ride access road.

10.1.5 The existing section of A12 to the north of the Willow Marsh Lane junction
will be left in place between the tie in points for the roundabout. The gullies
whjch drain the road will be left in place and drain the carriageway.
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10.1.6 The existing ditch on the west side of the road will be culverted beneath the
roundabout tie in roads. The length of culvert will be kept to a minimum
required for highway safety and at least of 450 mm diameter.

11 UPDATED SURFACE WATER CONCEPT DRAINAGE 
DESIGN STRATEGY – A12 ROUNDABOUT AND 
MAIN SITE ACCESS ROAD 

11.1.1 The surface water drainage strategy for the highway drainage subject to
adoption by SCC remains unchanged being infiltration to ground to the
extent that this is achievable. Within the proposed A12 roundabout
highway, runoff would be collected by surface water outlets, gullies and
CKDs into carrier drains which would discharge to swales located adjacent
to the 3 arms of the roundabout. The three arms of the roundabout would
drain “over the edge” to swales. The swales would have an underlying filter
drain which may partially infiltrate to ground before discharging to the
proposed infiltration basin adjacent the roundabout. Dependent on
topography and the bed level, the site access road arm may in part
discharge to the existing adjacent ditches along Willow Marsh Lane.

11.1.2 The swales would have a continuous fall to the infiltration basin. The
required size of the basin would be determined at preliminary design stage
by hydraulic modelling using infiltration results of future testing at this
location.

11.1.3 As part of the ground investigation undertaken in 2021 a trial pit DTP218
was excavated within the footprint of the proposed infiltration basin. This
confirmed that the strata consists of impermeable Lowestoft till clays,
consistent with the main site. As a result, no infiltration testing has been
undertaken.

11.1.4 On the basis that infiltration is not viable, the infiltration basin will change to
an attenuation basin with a positive outfall to the culvert which passes under
the A12 and along the field boundary to the existing watercourse located
within 150 m.

11.1.5 Hydraulic calculations have been undertaken to establish the required
attenuation basin storage volume and are shown in Appendix D. These
include the greenfield runoff calculations and take account of the
topographic survey which is now available.

11.1.6 In summary, based on Qbar calculated as being 4.6 l/s and assuming a
basin with 1 in 3 side slopes and a maximum permitted storage depth of 1.0
m during a 1 in 100 year return period rainfall event plus 30% climate
change, the storage volume required would be 1,579 m3. This will require
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a surface footprint of approximately 2,260 m2 which is greater than the land
available at the location allocated.

11.1.7 In order to resolve this shortfall, it is proposed that the basin be designed
with flow released to the watercourse at 16.2 l/s which represents the 1 in
100 year greenfield runoff which maintains the current situation. Whilst SCC
normal requirement is that discharge is limited to Qbar or 2/l/s/Ha, its SuDS
Guidance Appendix A does permit discharge at the 1 in 100 year rate
subject to detail and long term provision of storage.

11.1.8 If this is not acceptable additional storage volume could be provided
upstream of the basin.

11.1.9 The required footprint for the basin is shown in Appendix B. The additional
available areas are also identified.

11.1.10 SCC have provided comments in which concern is expressed at the
projected shortfall in storage and risk of flooding across the A12 which
would be unacceptable. However, by reference to the topography data in
Appendix F it can be seen that the A12 is approximately 0.8 m higher than
the land in which the attenuation basin is located.  In addition, as noted in
section 4 .1.12 the area is drained via a rectangular culvert.

11.1.11 In Appendix B, SZC has identified an addition area in red where additional
storage could be provided in proximity to the proposed attenuation basin. It
would also be possible to provide attenuation facilities with controlled
outflow rates further upstream in proximity to the A12 roundabout.

11.1.12  It is considered that at this stage there is sufficient evidence to demonstrate
that sufficient attenuation storage volume can be achieved thus validating
the updated drainage strategy. The design of attenuation storage can be
developed at detailed design stage.

12 SUMMARY AND CONCLUSION 
12.1.1 The purpose of this technical note is to validate the Outline Drainage

Strategy [REP2-033] and subsequent Drainage Strategy (submitted at
Deadline 7) for the northern park and ride. It describes how the concept
design has needed to evolve as a result of provision of new information and
design development.

12.1.2 The drainage design for both the internal northern park and ride facility and
A12 roundabout modification and site access road have been developed to
a level of detail to provide sufficient evidence of an achievable drainage
strategy that is compliant with national planning and environmental
regulatory requirements.



 SIZEWELL C PROJECT – NORTHERN PARK AND RIDE DRAINAGE DESIGN NOTE

NOT PROTECTIVELY MARKED

NNB Generation Company (SZC) Limited. Registered in England and Wales. Registered No. 6937084. Registered office: 90 Whitfield Street, London W1T 4EZ

NOT PROTECTIVELY MARKED

Northern Park and Ride Drainage Design Note | 20

12.1.3 Subject to the acceptance of the drainage design strategy principles
contained in this updated report, which are intended to address SCC review
comments, the drainage designs will be developed to preliminary design
stage.

12.1.4 The northern park and ride facility drainage design will be based on CIRIA
C753, SuDS Manual, Design and Construction Guidance for Foul and
Surface Water Sewers (formerly Sewers for Adoption) (Ref. 3), and PPG4
Treatment and Disposal of Sewage where no Foul Water Sewer is Available
(Ref. 4).

12.1.5 The adoptable highway drainage design would be based on Design Manual
for Roads and Bridges (DMRB) (Ref. 5), Manual of Contract Documents for
Highway Works (MCHW) (Ref. 6) and SCC specific guidance (Refs. 7 and
8).

12.1.6 As preliminary design progresses SZC Co. will liaise with SCC and the EA
through design review meetings to achieve acceptance of the drainage
infrastructure and to enable compliance with regulatory requirements and
environmental permits.
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APPENDIX A: INFILTRATION TEST DATA AND RESULTS



1. All Dimensions in metres unless otherwise noted.

2. All coordinates are in metres relative to ordnance
survey national grid (OS GB 36).

3. Locations marked with an astrix may be cancelled or
amended during investigation depending on results
from nearby exploratory holes.

4. Utilities provided by Atkins on drawing no. 96057,
dated 10/06/2021. Drawing notes: "Information on
buried services is provided for information only and is
based upon records available at the time of issue.
Accuracy of information cannot be guaranteed and
must be verified prior to undertaking any works."

5. No works may be undertaken in the ecological buffer
zones indicated on this drawing.

6. DBH102, DTP213 and DTP214 to be located
minimum safe distance from overhead powerlines in
accordance with requirements of the utility provider UK
Power Networks. DTP219 and DTP220, may be
required to be hand dug depending on position of
overhead line in relation to the exploratory hole.
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APPENDIX B: LAYOUT PLAN SHOWING ATTENUATION
STORAGE LOCATIONS
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APPENDIX C: MAIN DEVELOPMENT ATTENUATION
STORAGE CALCULATIONS



WSP India Pvt Ltd Page 1

FC-24, First Floor, Sector 16A,
Noida, Uttar Pradesh
India, 201 301
Date 09/07/2021 12:03 Designed by INJS01122
File Checked by
Innovyze Source Control 2020.1

ICP SUDS Mean Annual Flood

©1982-2020 Innovyze

Input

Return Period (years) 2 SAAR (mm) 600 Urban 0.000
Area (ha) 13.850 Soil 0.400 Region Number Region 5

Results l/s

QBAR Rural 39.3
QBAR Urban 39.3

Q2 years 35.2

Q1 year 34.2
Q30 years 94.5
Q100 years 140.1



WSP Group Ltd Page 1

. Sizewell C Northern Park & Ri

. DCO Drainage Design Validation

. Northern Park & Ride
Date 19/01/2022 Designed by Daniel James
File SRC-NPR-CS-Area 1 Pond
...

Checked by Derek Lord
XP Solutions Source Control 2019.1

Summary of Results for 100 year Return Period (+30%)

©1982-2019 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 19.150 0.550 39.1 3247.1 O K
30 min Summer 19.312 0.712 39.1 4261.5 O K
60 min Summer 19.473 0.873 39.1 5294.0 O K
120 min Summer 19.661 1.061 39.1 6534.1 O K
180 min Summer 19.791 1.191 39.1 7416.6 O K
240 min Summer 19.892 1.292 39.1 8106.8 O K
360 min Summer 20.041 1.441 39.1 9152.0 Flood Risk
480 min Summer 20.145 1.545 39.1 9893.3 Flood Risk
600 min Summer 20.217 1.617 39.5 10414.5 Flood Risk
720 min Summer 20.267 1.667 40.0 10783.4 Flood Risk
960 min Summer 20.324 1.724 40.6 11197.9 FLOOD
1440 min Summer 20.342 1.742 40.8 11331.9 FLOOD
2160 min Summer 20.271 1.671 40.1 10809.2 Flood Risk
2880 min Summer 20.184 1.584 39.1 10178.6 Flood Risk
4320 min Summer 20.026 1.426 39.1 9044.5 Flood Risk
5760 min Summer 19.897 1.297 39.1 8145.4 O K
15 min Winter 19.213 0.613 39.1 3643.2 O K
30 min Winter 19.393 0.793 39.1 4782.6 O K
60 min Winter 19.572 0.972 39.1 5947.6 O K
120 min Winter 19.781 1.181 39.1 7348.1 O K
180 min Winter 19.926 1.326 39.1 8345.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 127.140 0.0 3008.8 30
30 min Summer 83.590 0.0 3309.4 45
60 min Summer 52.260 0.0 5426.1 74
120 min Summer 32.611 0.0 6289.5 134
180 min Summer 24.934 0.0 6281.9 194
240 min Summer 20.651 0.0 6189.0 254
360 min Summer 15.843 0.0 6092.5 372
480 min Summer 13.081 0.0 6076.4 490
600 min Summer 11.214 0.0 6100.7 610
720 min Summer 9.847 0.0 6150.0 728
960 min Summer 7.943 174.1 6260.0 968
1440 min Summer 5.750 308.1 6289.2 1444
2160 min Summer 4.072 0.0 12324.7 2068
2880 min Summer 3.160 0.0 11955.5 2392
4320 min Summer 2.186 0.0 11036.1 3120
5760 min Summer 1.683 0.0 16787.6 3928
15 min Winter 127.140 0.0 3196.2 30
30 min Winter 83.590 0.0 3312.6 45
60 min Winter 52.260 0.0 5953.0 74
120 min Winter 32.611 0.0 6314.3 132
180 min Winter 24.934 0.0 6196.7 190

C1. SRC-NPR-CS-Area 1 Pond
FEH Larger pond
C1. SRC-NPR-CS-Area 1 Pond
FEH Larger pond
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. Sizewell C Northern Park & Ri

. DCO Drainage Design Validation

. Northern Park & Ride
Date 19/01/2022 Designed by Daniel James
File SRC-NPR-CS-Area 1 Pond
...

Checked by Derek Lord
XP Solutions Source Control 2019.1

Summary of Results for 100 year Return Period (+30%)

©1982-2019 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

240 min Winter 20.038 1.438 39.1 9131.3 Flood Risk
360 min Winter 20.205 1.605 39.3 10330.0 Flood Risk
480 min Winter 20.323 1.723 40.6 11189.4 FLOOD
600 min Winter 20.406 1.806 41.5 11801.8 FLOOD
720 min Winter 20.466 1.866 42.1 12243.6 FLOOD
960 min Winter 20.536 1.936 42.8 12763.6 FLOOD
1440 min Winter 20.572 1.972 43.2 13022.8 FLOOD
2160 min Winter 20.512 1.912 42.6 12587.3 FLOOD
2880 min Winter 20.413 1.813 41.6 11855.8 FLOOD
4320 min Winter 20.223 1.623 39.5 10458.0 Flood Risk
5760 min Winter 20.060 1.460 39.1 9289.0 Flood Risk

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

240 min Winter 20.651 0.0 6133.4 248
360 min Winter 15.843 0.0 6125.7 366
480 min Winter 13.081 165.6 6210.1 482
600 min Winter 11.214 778.0 6347.0 600
720 min Winter 9.848 1219.8 6455.5 716
960 min Winter 7.943 1739.9 6568.4 948
1440 min Winter 5.750 1999.0 6576.4 1406
2160 min Winter 4.072 1563.5 12589.6 2068
2880 min Winter 3.160 832.0 12299.6 2684
4320 min Winter 2.186 0.0 11616.0 3332
5760 min Winter 1.683 0.0 18801.1 4264
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Rainfall Details

©1982-2019 Innovyze

Rainfall Model FEH
Return Period (years) 100
FEH Rainfall Version 2013

Site Location GB 640286 267538 TM 40286 67538
Data Type Point

Summer Storms Yes
Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840

Shortest Storm (mins) 15
Longest Storm (mins) 5760

Climate Change % +30

Time Area Diagram

Total Area (ha) 13.852

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 3.463 4 8 3.463 8 12 3.463 12 16 3.463
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. Northern Park & Ride
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Model Details

©1982-2019 Innovyze

Storage is Online Cover Level (m) 20.300

Tank or Pond Structure

Invert Level (m) 18.600

Depth (m) Area (m²) Depth (m) Area (m²)

0.000 5646.0 1.700 7361.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0257-3930-1700-3930
Design Head (m) 1.700

Design Flow (l/s) 39.3
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 257

Invert Level (m) 18.500
Minimum Outlet Pipe Diameter (mm) 300
Suggested Manhole Diameter (mm) 1800

Control Points Head (m) Flow (l/s) Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.700 39.3 Kick-Flo® 1.148 32.5
Flush-Flo™ 0.527 39.1 Mean Flow over Head Range - 33.6

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified.  Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 8.3 1.200 33.2 3.000 51.7 7.000 77.9
0.200 26.3 1.400 35.8 3.500 55.6 7.500 80.6
0.300 37.1 1.600 38.2 4.000 59.4 8.000 83.1
0.400 38.6 1.800 40.4 4.500 62.9 8.500 85.6
0.500 39.1 2.000 42.5 5.000 66.1 9.000 88.0
0.600 39.0 2.200 44.5 5.500 69.3 9.500 90.4
0.800 38.1 2.400 46.4 6.000 72.3
1.000 36.2 2.600 48.2 6.500 75.1
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Summary of Results for 100 year Return Period (+30%)

©1982-2019 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 20.891 2.291 46.3 3236.6 FLOOD
30 min Summer 21.474 2.874 51.4 4236.9 FLOOD
60 min Summer 22.058 3.458 56.1 5240.9 FLOOD
120 min Summer 22.739 4.139 61.1 6410.6 FLOOD
180 min Summer 23.210 4.610 64.3 7220.5 FLOOD
240 min Summer 23.570 4.970 66.6 7839.0 FLOOD
360 min Summer 24.093 5.493 69.8 8736.9 FLOOD
480 min Summer 24.437 5.837 71.9 9328.5 FLOOD
600 min Summer 24.653 6.053 73.2 9699.1 FLOOD
720 min Summer 24.781 6.181 73.9 9918.5 FLOOD
960 min Summer 24.852 6.252 74.3 10040.2 FLOOD
1440 min Summer 24.711 6.111 73.5 9798.6 FLOOD
2160 min Summer 24.313 5.713 71.2 9115.3 FLOOD
2880 min Summer 23.906 5.306 68.7 8416.0 FLOOD
4320 min Summer 23.226 4.626 64.4 7248.1 FLOOD
5760 min Summer 22.709 4.109 60.8 6358.6 FLOOD
15 min Winter 21.121 2.521 48.4 3631.3 FLOOD
30 min Winter 21.776 3.176 53.9 4755.6 FLOOD
60 min Winter 22.435 3.835 58.9 5889.3 FLOOD
120 min Winter 23.211 4.611 64.3 7220.9 FLOOD
180 min Winter 23.751 5.151 67.7 8149.2 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 127.140 1016.0 3272.3 30
30 min Summer 83.590 2016.3 3570.1 45
60 min Summer 52.260 3020.3 5428.8 74
120 min Summer 32.611 4190.0 6775.1 132
180 min Summer 24.934 4999.9 7771.1 192
240 min Summer 20.651 5618.3 8311.4 250
360 min Summer 15.843 6516.3 8830.8 368
480 min Summer 13.081 7107.9 9297.0 486
600 min Summer 11.214 7478.4 9615.4 604
720 min Summer 9.847 7697.9 9832.0 724
960 min Summer 7.943 7819.6 10060.7 960
1440 min Summer 5.750 7578.0 10078.3 1178
2160 min Summer 4.072 6894.7 15229.8 1556
2880 min Summer 3.160 6195.4 15755.9 1964
4320 min Summer 2.186 5027.4 15407.1 2776
5760 min Summer 1.683 4138.0 16785.7 3584
15 min Winter 127.140 1410.7 3431.4 30
30 min Winter 83.590 2535.0 3731.9 44
60 min Winter 52.260 3668.7 6080.6 74
120 min Winter 32.611 5000.3 7588.4 130
180 min Winter 24.934 5928.5 8399.7 188

C2. SRC-NPR-CS-Area 1
Pond FEH Smaller pond
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Summary of Results for 100 year Return Period (+30%)

©1982-2019 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

240 min Winter 24.166 5.566 70.3 8862.5 FLOOD
360 min Winter 24.776 6.176 73.9 9910.1 FLOOD
480 min Winter 25.186 6.586 76.2 10614.5 FLOOD
600 min Winter 25.452 6.852 77.6 11071.8 FLOOD
720 min Winter 25.620 7.020 78.5 11360.8 FLOOD
960 min Winter 25.753 7.153 79.3 13435.3 FLOOD
1440 min Winter 25.604 7.004 78.5 11333.0 FLOOD
2160 min Winter 25.154 6.554 76.0 10560.5 FLOOD
2880 min Winter 24.650 6.050 73.1 9694.4 FLOOD
4320 min Winter 23.730 5.130 67.6 8113.8 FLOOD
5760 min Winter 23.026 4.426 63.0 6904.2 FLOOD

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

240 min Winter 20.651 6641.9 8771.6 246
360 min Winter 15.843 7689.5 9467.9 362
480 min Winter 13.081 8393.9 9956.8 478
600 min Winter 11.214 8851.2 10283.0 592
720 min Winter 9.848 9140.2 10503.2 706
960 min Winter 7.943 11367.7 10726.1 926
1440 min Winter 5.750 9112.4 10704.6 1332
2160 min Winter 4.072 8339.9 17056.1 1652
2880 min Winter 3.160 7473.8 17585.2 2112
4320 min Winter 2.186 5893.1 16671.5 2996
5760 min Winter 1.683 4683.6 18800.3 3864
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Rainfall Details

©1982-2019 Innovyze

Rainfall Model FEH
Return Period (years) 100
FEH Rainfall Version 2013

Site Location GB 640286 267538 TM 40286 67538
Data Type Point

Summer Storms Yes
Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840

Shortest Storm (mins) 15
Longest Storm (mins) 5760

Climate Change % +30

Time Area Diagram

Total Area (ha) 13.852

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 3.463 4 8 3.463 8 12 3.463 12 16 3.463
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Model Details

©1982-2019 Innovyze

Storage is Online Cover Level (m) 20.300

Tank or Pond Structure

Invert Level (m) 18.600

Depth (m) Area (m²) Depth (m) Area (m²)

0.000 934.0 1.700 1718.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0257-3930-1700-3930
Design Head (m) 1.700

Design Flow (l/s) 39.3
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 257

Invert Level (m) 18.500
Minimum Outlet Pipe Diameter (mm) 300
Suggested Manhole Diameter (mm) 1800

Control Points Head (m) Flow (l/s) Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.700 39.3 Kick-Flo® 1.148 32.5
Flush-Flo™ 0.527 39.1 Mean Flow over Head Range - 33.6

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified.  Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 8.3 1.200 33.2 3.000 51.7 7.000 77.9
0.200 26.3 1.400 35.8 3.500 55.6 7.500 80.6
0.300 37.1 1.600 38.2 4.000 59.4 8.000 83.1
0.400 38.6 1.800 40.4 4.500 62.9 8.500 85.6
0.500 39.1 2.000 42.5 5.000 66.1 9.000 88.0
0.600 39.0 2.200 44.5 5.500 69.3 9.500 90.4
0.800 38.1 2.400 46.4 6.000 72.3
1.000 36.2 2.600 48.2 6.500 75.1
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APPENDIX D: ACCESS ROUNDABOUT ATTENUATION
STORAGE CALCULATIONS
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FC-24, First Floor, Sector 16A,
Noida, Uttar Pradesh
India, 201 301
Date 09/07/2021 14:12 Designed by INJS01122
File SRC-NPR-CS-Area 2.SRCX Checked by
Innovyze Source Control 2020.1

ICP SUDS Mean Annual Flood

©1982-2020 Innovyze

Input

Return Period (years) 2 SAAR (mm) 600 Urban 0.000
Area (ha) 1.605 Soil 0.400 Region Number Region 5

Results l/s

QBAR Rural 4.6
QBAR Urban 4.6

Q2 years 4.1

Q1 year 4.0
Q30 years 11.0
Q100 years 16.2
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Summary of Results for 100 year Return Period (+30%)

©1982-2019 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 26.336 0.436 16.2 366.5 O K
30 min Summer 26.442 0.542 16.2 477.9 O K
60 min Summer 26.537 0.637 16.2 584.6 O K
120 min Summer 26.634 0.734 16.2 702.0 Flood Risk
180 min Summer 26.692 0.792 16.2 775.0 Flood Risk
240 min Summer 26.729 0.829 16.2 824.7 Flood Risk
360 min Summer 26.773 0.873 16.2 884.2 Flood Risk
480 min Summer 26.792 0.892 16.2 909.8 Flood Risk
600 min Summer 26.799 0.899 16.2 919.1 Flood Risk
720 min Summer 26.798 0.898 16.2 919.0 Flood Risk
960 min Summer 26.785 0.885 16.2 899.8 Flood Risk

1440 min Summer 26.733 0.833 16.2 830.1 Flood Risk
2160 min Summer 26.635 0.735 16.2 703.1 Flood Risk
2880 min Summer 26.521 0.621 16.2 565.8 O K
4320 min Summer 26.324 0.424 16.2 355.0 O K
5760 min Summer 26.189 0.289 16.2 227.3 O K
15 min Winter 26.380 0.480 16.2 412.1 O K
30 min Winter 26.497 0.597 16.2 538.0 O K
60 min Winter 26.601 0.701 16.2 660.4 Flood Risk
120 min Winter 26.706 0.806 16.2 794.2 Flood Risk
180 min Winter 26.770 0.870 16.2 879.6 Flood Risk

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 127.140 0.0 373.7 26
30 min Summer 83.590 0.0 493.1 40
60 min Summer 52.260 0.0 624.7 68

120 min Summer 32.611 0.0 780.3 128
180 min Summer 24.934 0.0 895.2 186
240 min Summer 20.651 0.0 988.8 244
360 min Summer 15.843 0.0 1138.1 362
480 min Summer 13.081 0.0 1253.0 456
600 min Summer 11.214 0.0 1342.6 512
720 min Summer 9.847 0.0 1414.6 576
960 min Summer 7.943 0.0 1520.7 704
1440 min Summer 5.750 0.0 1649.1 980
2160 min Summer 4.072 0.0 1761.5 1392
2880 min Summer 3.160 0.0 1822.2 1764
4320 min Summer 2.186 0.0 1888.2 2468
5760 min Summer 1.683 0.0 1943.3 3120
15 min Winter 127.140 0.0 419.2 26
30 min Winter 83.590 0.0 552.8 40
60 min Winter 52.260 0.0 700.0 68

120 min Winter 32.611 0.0 874.2 126
180 min Winter 24.934 0.0 1003.0 182
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Summary of Results for 100 year Return Period (+30%)

©1982-2019 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

240 min Winter 26.813 0.913 16.2 939.4 Flood Risk
360 min Winter 26.866 0.966 16.2 1015.0 Flood Risk
480 min Winter 26.891 0.991 16.2 1052.2 Flood Risk
600 min Winter 26.898 0.998 16.2 1063.3 Flood Risk
720 min Winter 26.895 0.995 16.2 1058.2 Flood Risk
960 min Winter 26.878 0.978 16.2 1033.2 Flood Risk

1440 min Winter 26.811 0.911 16.2 936.8 Flood Risk
2160 min Winter 26.678 0.778 16.2 756.9 Flood Risk
2880 min Winter 26.511 0.611 16.2 554.7 O K
4320 min Winter 26.229 0.329 16.2 263.6 O K
5760 min Winter 26.091 0.191 15.5 143.7 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

240 min Winter 20.651 0.0 1107.7 240
360 min Winter 15.843 0.0 1274.9 354
480 min Winter 13.081 0.0 1403.5 464
600 min Winter 11.214 0.0 1503.7 568
720 min Winter 9.848 0.0 1584.3 658
960 min Winter 7.943 0.0 1702.9 750
1440 min Winter 5.750 0.0 1845.9 1058
2160 min Winter 4.072 0.0 1973.1 1512
2880 min Winter 3.160 0.0 2041.2 1904
4320 min Winter 2.186 0.0 2115.7 2520
5760 min Winter 1.683 0.0 2176.7 3008
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Rainfall Details

©1982-2019 Innovyze

Rainfall Model FEH
Return Period (years) 100
FEH Rainfall Version 2013

Site Location GB 640286 267538 TM 40286 67538
Data Type Point

Summer Storms Yes
Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840

Shortest Storm (mins) 15
Longest Storm (mins) 5760

Climate Change % +30

Time Area Diagram

Total Area (ha) 1.605

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.535 4 8 0.535 8 12 0.535
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Model Details

©1982-2019 Innovyze

Storage is Online Cover Level (m) 26.900

Tank or Pond Structure

Invert Level (m) 25.900

Depth (m) Area (m²) Depth (m) Area (m²)

0.000 690.0 1.000 1492.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0181-1620-1000-1620
Design Head (m) 1.000

Design Flow (l/s) 16.2
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 181

Invert Level (m) 25.900
Minimum Outlet Pipe Diameter (mm) 225
Suggested Manhole Diameter (mm) 1500

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.000 16.2
Flush-Flo™ 0.324 16.2
Kick-Flo® 0.706 13.7

Mean Flow over Head Range - 13.7

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified.  Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 6.4 1.200 17.7 3.000 27.4 7.000 41.2
0.200 15.6 1.400 19.0 3.500 29.5 7.500 42.6
0.300 16.2 1.600 20.3 4.000 31.4 8.000 43.9
0.400 16.1 1.800 21.4 4.500 33.3 8.500 45.2
0.500 15.8 2.000 22.5 5.000 35.0 9.000 46.5
0.600 15.2 2.200 23.6 5.500 36.6 9.500 47.7
0.800 14.6 2.400 24.6 6.000 38.2
1.000 16.2 2.600 25.5 6.500 39.7
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APPENDIX E: POLLUTION MITIGATION MEASURES
ASSESSMENT

Introduction

The purpose of this technical note is to provide an assessment to demonstrate that
the proposed drainage infrastructure for the NP&R will provide treatment train
facilities to mitigate unacceptable risk of pollution to the water environment. The
CIRIA C753 SuDS Manual Simplified Index Approach has been applied as an
appropriate tool.

Proposed Drainage Strategy

Following infiltration testing it is confirmed that removal of surface water runoff and
disposal by infiltration to ground is not viable. Therefore, it is necessary to remove
the surface water runoff by discharge to existing local watercourse. The flow rate for
discharge to watercourse is set at QBar greenfield runoff which is 39.7 l/s for the
main site and the 1 in 100 year greenfield runoff rate of 16.2 l/s for the separate A12
Access Roundabout catchment to the north. Attenuation of flow is required in order
to limit discharge to these rates.

Proposed Drainage Infrastructure

The proposed drainage infrastructure is described in the Environmental Statement
submitted as part of DCO submission. Its subsequent development and the current
proposals are described in the more recent Northern Park and Ride Drainage
Strategy issued with the intention that it would be acceptable to regulators such that
it may be included in the statement of common ground at DCO Examination Stage.

In summary, for the main site, runoff from roofs will be drained via downpipes and
gullies, as appropriate to underground carrier drains and discharge into attenuation
basins and swales.

Runoff from the internal roads and the bus/HGV standing areas with impermeable
surface will be drained via surface outlets, gullies, linear channels and drains etc.
These will discharge into same underground carrier drains.

Bypass interceptors will be installed downstream of the bus/HGV standing areas in
order to remove hydrocarbon and silt contaminants which will improve the water
quality of discharge to the attenuation basins and swales.

The extensive car parking areas will have a permeable surface allowing runoff to
permeate into and be temporarily stored in the sub-base. This will assist with
attenuating peak flow rate, provide some storage and initial treatment of the runoff.
The sub-base will allow flow to drain into the carrier drains.
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The underground carrier drains will discharge all surface water into a series of
cascading attenuation basins and swales which will provide suitable final treatment.
These will also provide attenuation storage for all runoff, required in order that
discharge to watercourse from the site is limited to the equivalent greenfield runoff.

Unpaved areas will drain directly by infiltration to ground.

In summary, for the A12 roundabout

Highway, runoff will be collected by surface water outlets, gullies and CKDs into
carrier drains which will discharge to swales located adjacent to the 3 arms of the
roundabout.

The three arms of the roundabout will drain “Over the Edge” to swales.

The swales will have an underlying filter drain.

The swale/filter drains will discharge into an attenuation basin required in order that
discharge to watercourse from the A12 roundabout and its three arms is limited to the
equivalent greenfield runoff.

Simplified Index Approach (SIA) Assessment

The SIA methodology considers the relative potential pollution risk based on land
use and assigns a level of risk. Based on the risk it then assigns indices for 3
pollutants, these being Total Suspended Solids, Metals and Hydrocarbons.

This is shown in Table 26.2, reproduced from the CIRIA SuDs Manual and
reproduced below.
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Once the level of risk has been selected, the indices for the pollutants are confirmed.
Appropriate pollution control measures are selected. These are shown in Table 26.3
below.
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Each measure is assigned an indice. If only one measure is used. then the indice for
that measure is applied. Providing the Table 26.3 indices for each pollutant are equal
or greater than those stated in Table 26.2 then the measure is considered to provide
appropriate mitigation. If the value is less, then additional treatment measures are
required. However, for each additional measure the mitigation indices values are
divided by two.

It should be noted that Indices are not provided for Proprietary Treatment Systems.
These be obtained from the manufacturer/supplier.

Application of SIA to NP&R

Based on Land Use descriptions it is considered that NP&R has a medium pollution
hazard level.

Pollution Hazard
Level

Total Suspended
Solids

Metals Hydrocarbons

Medium 0.7 0.6 0.7

For the main site, the proposed drainage infrastructure which removes the surface
water runoff and can mitigate pollutants consists in order use of the following

Gullies and linear channels

Catchpit manholes

Bypass Separators

Permeable Pavement

Attenuation Basins

Swales



 SIZEWELL C PROJECT – NORTHERN PARK AND RIDE DRAINAGE DESIGN NOTE

NOT PROTECTIVELY MARKED

NNB Generation Company (SZC) Limited. Registered in England and Wales. Registered No. 6937084. Registered office: 90 Whitfield Street, London W1T 4EZ

NOT PROTECTIVELY MARKED

Northern Park and Ride Drainage Design Note | 67

Regulators will often decline to recognise the use of gullies and catchpit manholes
on the basis that whilst they will settle out solids and hold back liquids, everything
can be remobilised during follow on more intense rainfall events. Therefore, no
contribution to mitigation indices has been considered for NP&R.

Based on available information and consultation with supplier, mitigation indices for
Bypass Separators have been obtained as below. Indices for the surface
infrastructure are taken from Table 26.3 and reproduced below

Infrastructure Total Suspended
Solids

Metals Hydrocarbons

Bypass Separator 0.4 0.4 0.8

Permeable Paving 0.7 0.6 0.7

Attenuation Basin 0.5 0.5 0.6

Swale 0.5 0.6 0.6

Applying these values to the DCO design would give a total mitigation indices result
as shown below for the impermeable roads and parking areas

Pollution Hazard
Level

Total Suspended
Solids

Metals Hydrocarbons

Medium 0.7 0.6 0.7

Mitigation 0.9 0.95 >0.95

Applying these values to the DCO design would give a total mitigation indices result
as shown below for the permeable parking areas

Pollution Hazard
Level

Total Suspended
Solids

Metals Hydrocarbons

Medium 0.7 0.6 0.7

Mitigation >0.95 >0.95 >0.95

This demonstrates that the DCO drainage design for the main site does provide
sufficient mitigation.

For the offsite A12 roundabout and its spurs the proposed drainage infrastructure
which removes the surface water runoff and can mitigate pollutants consists in order
use of the following

Gullies and linear channels

Catchpit manholes

Attenuation Basins

Swales
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Regulators will often decline to recognise the use of gullies and catchpit manholes
on the basis that whilst they will settle out solids and hold back liquids, everything
can be remobilised during follow on more intense rainfall events. Therefore, no
contribution to mitigation indices has been considered for NP&R.

Applying the swale and attenuation basin values to the DCO design would give a
total mitigation indices result as shown below

Pollution Hazard
Level

Total Suspended
Solids

Metals Hydrocarbons

Medium 0.7 0.6 0.7

Mitigation 0.75 0.8 0.9

Conclusion

The SIA calculations demonstrate that for both the main site and the external A12
Roundabout, the sum of mitigation indices exceeds the Land Use Pollution Hazard
indices. This demonstrates that the proposed treatment train infrastructure is
sufficient to mitigate pollution risk to a low level such that no additional measures are
required.
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APPENDIX F: EXISTING TOPOGRAPHY











 SIZEWELL C PROJECT – NORTHERN PARK AND RIDE DRAINAGE DESIGN NOTE

NOT PROTECTIVELY MARKED

NNB Generation Company (SZC) Limited. Registered in England and Wales. Registered No. 6937084. Registered office: 90 Whitfield Street, London W1T 4EZ

NOT PROTECTIVELY MARKED

Northern Park and Ride Drainage Design Note | 74

APPENDIX G: RECORD OF SCC COMMENTS AND SZC
ACTIONS

SCC Comments on Rev 01 SZC Response

7.1.10 – Basin depth and maximum water
depth would leave freeboard <300mm, but I
note you have additional space available

10.1.6 – Please note that length of culverting
should be minimised through good design

11.1.6 & 11.1.7 – Provide greenfield runoff
calcs to support stated rates

Greenfield calcs and basin dimensions to be
clarified. Storage areas to be clarified.

11.1.7 – Whilst SCC guidance does permit
discharge at 1:100, we prefer Qbar. If you want
to use 1:100, you need to implement the Long-
Term Storage method to manage additional
runoff volume. Not quite as simple as simply
matching 1:100 rate.

July 2021 testing – I note the test which
achieved infiltration was at significant depth so
wouldn’t be accepted anyway. Happy to
proceed on the basis the site has no infiltration

Appendix B – Main Site – OK, especially given
no storage in permeable surfacing has been
accounted for

  A12 – At 16.2l/s discharge, you need 1,063m3
storage but have only demonstrated 800m3. As
per earlier comment, your discharge rate would
be less than 16.2l/s using LTS so your
attenuation requirement will be larger than
stated. Whilst I appreciate the area marked red
could be available for storage, I can’t estimate
how much storage this would provide. Current
design would result in flooding to the A12 in
excess of 200m3 which we would regard as
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significant - @Steve Merry FYI

Appendix E - 5l/s discharge rate for A12 should
be amended based on above

Tables refer to a high pollution hazard level
when medium has been selected

                        A12 will need HEWRAT
assessment but I don’t think this will be a
problem given the proposed stages of
treatment so content to leave that for detailed
design
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