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1 Background  

Sizewell C Limited (hereafter SZC Ltd) has a Development Consent Order (DCO) to build and operate a 
new Nuclear Generating Station at Sizewell, Suffolk (SZC) (SI 2022/853). Environmental permits are 
required from the Environment Agency for any discharges to sea. Discharges associated with the operation 
of Sizewell C (SZC) are permitted under the operational water discharge activities (OWDA) permit 
(EPR/CB3997/AD). Construction discharges will be permitted under a separate construction water 
discharge activity (CDWA) permit.  

This report details the proposed groundwater dewatering and treated domestic foul water discharges to the 
marine environment anticipated during the construction period of SZC and provides a risk assessment to 
inform an application for the CWDA permit.  

An initial assessment of groundwater discharges was made in the Environmental Impact Assessment and 
reported in the Environmental Statement (SZC Ltd, 2020a), with the detailed screening and assessment 
described in BEEMS TR193 (also appended to the Environmental Statement, SCZ Ltd, 2020b). The exact 
requirements of the CWDA permit were not known at the time of the DCO determination and therefore 
these previous assessments were made based on anticipated discharges with the acknowledgment that 
precise parameters would be required for the CWDA permit process. The purpose of this report is to 
provide refinement to the assessment of groundwater discharge, including assessing new data and 
detailed discharge proposals.  

1.1 Assessment process and water quality standards 

The assessment herein follows the Environment Agency guidance for surface water pollution risk 
assessment (Environment Agency, 2022). Under this assessment method, potentially polluting discharges 
are assessed against Environmental Quality Standards (EQS). The EQS values are concentrations of 
substances which, when exceeded, may pose a risk to the environment.  

There are two types of EQS: the annual average (AA) and the maximum allowable concentration (MAC). 
The AA EQS is the long-term average concentration of a substance and considers the potential chronic 
effects from persistent exposure. The MAC represents an upper threshold which may cause acute effects. 
The MAC is sometimes defined as a 95th percentile (whereby the specified value should not be exceeded 
95% of the time), although often the MAC is a 100th percentile (whereby the specified value should not be 
exceeded at any time). This assessment considers EQS values for both the AA and MAC. The EQS values 
of relevance to groundwater discharge assessment are summarised in Table 1. As detailed in Section 2.2, 
other potentially hazardous substances, such as hydrocarbons, polychlorinated biphenyls (PCBs), and 
other organic chemicals, were tested for in the groundwater but found to be below detection limits.  

The purpose of the assessment is to identify potentially harmful substances in the proposed construction 
discharge, to determine if, in the concentrations they will be discharged at, they pose a risk to the 
environment, and to evaluate the magnitude of potential impacts. A detailed impact assessment (Section 5) 
is then carried out for any potentially significant impacts.  

The first stage of the assessment, as detailed in the guidance (Environment Agency, 2022) is screening. 
There are two screening tests which are applicable to the Sizewell construction discharges: ‘Test 1 for 
estuarine and coastal waters’ and ‘Test 5 for estuarine and coastal waters’.  

Tests, 2, 3 and 4, do not apply to the circumstances of this proposed discharge. Test 2 checks whether the 
discharge is to a low water channel; the discharge will be to an open coastal setting and not within a low 
water channel. Test 3 checks whether the discharge is to a location with restricted dispersion; the 
discharge point will be in an open coastal setting and not restricted. Test 4 checks the discharge point will 
be submerged at all states of the tide (less than 1 m below chart datum) and is greater than 50 m from the 
shoreline; the water depth at the CDO location is approximately -6.2 m Ordinance Datum Newlyn (ODN), 
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which is approximately -4.6 m chart Datum), the location is approximately 300m offshore of the nearest 
coastline (Figure 1).  

Test 1: This is a simple comparison of the concentration of substances in the discharge to the relevant 
EQS. Substances below the EQS (either the AA or the MAC) at the point of discharge are not considered a 
risk and are screened out of further assessment.  

Test 5: This test takes into account the flow rate and water depth at the point of discharge to calculate the 
‘effective volume flux’ and compare this to an ‘allowable effective volume flux’ (AEVF). The steps for this 
screening test are: 

1. Multiply the effluent discharge rate (in cubic metres per second) by the release concentration of 
the chemical and element (in µg/L). 

2. Subtract the average background concentration (see Section 2.3) of the discharge location 
from the EQS (both AA and MAC). 

3. Divide the result of step 1 by the result of step 2. 

The results of Test 5 are compared to the AEVF which is based on the water depth in metres, with a 
maximum of 3.5 (i.e., discharges in water deeper than 3.5 m are assessed against a AEVF of 3.5). 

A final screening test considers the total annual load of a particular substance. This test calculates a total 
annual input in kilograms (kg) of key pollutants and compares this total to the relevant ‘significant load limit’. 
Substances with significant load limits relevant to the groundwater discharges assessment are cadmium 
(limit 5 kg per year) and mercury (limit 1 kg per year). The annual load is calculated by determining the total 
volume discharged over a year and multiplying this by the concentration of the substance.  

Suspended sediment is not a priority hazardous substance or other pollutant and is not toxic. However, 
high levels of suspended sediment can lead to environmental impacts on water quality and marine ecology 
from increased turbidity, deposition and smothering. Suspended sediment is assessed relative to 
background conditions and the Water Framework Directive turbidity criteria. It should be noted that the 
threshold applied is not indicative of potential ecological effects, which would be species or habitat specific, 
but instead considered a precautionary screening level to trigger further investigation.  
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2 Construction discharges 

2.1 Description of the discharge activity 

This assessment considers the discharge of groundwater generated during the dewatering process of the 
SZC construction site. Other discharges which are combined with the groundwater flow are also considered 
as this will affect the final concentration of substances at the point of discharge. The discharge will be from 
the ‘combined drainage outfall (CDO)’ (Figure 1).  

The previous assessment (BEEMS TR193) assessed groundwater discharge based on a maximum flow of 
124 L/s with concentrations of potentially hazardous chemicals and elements taken from a borehole 
sampling campaign in 2014.  

The updated assessment herein applies a revised peak flow of 250 L/s for initial dewatering. The increase 
from 124 L/s to 250 L/s reflects a change in the design parameters which are detailed in the SZC CWDA13 
permit application supporting document (SZC, 2025). The peak flow is expected to be maintained for up to 
up to five months. After this the groundwater flow is expected to be 25-50 L/s for the remainder of the 
construction period.  

Additionally, new groundwater sampling data were collected in 2020 (Section 2.2.2) and therefore 
concentrations of substances in the discharge have been reviewed. Other parameters are consistent with 
the previous assessment (BEEMS TR193).  

The groundwater will be discharged simultaneously with treated sewage from the construction site and 
tunnelling effluent. Four scenarios, encompassing worst-case discharges for metals and un-ionised 
ammonia, are considered in this assessment: 

1. Peak groundwater discharge at 250 L/s – worst-case for metals (and groundwater substances); 
This has been termed Case A.  

2. Peak groundwater discharge at 250 L/s plus treated foul water (treated sewage) at 50 L/s = 
300 L/s. (Note: applies only to the un-ionised ammonia assessment, as dilution of the metals in 
the groundwater would decrease the concentration of metals meaning this scenario is less 
precautionary than Case A for groundwater). This has been termed case A1. 

3. Post peak groundwater discharge at up to 50 L/s groundwater. This has been termed Case B. 

4. Post peak groundwater discharge at up to 50 L/s groundwater combined with maximum treated 
sewage discharges of up to 50 L/s treated sewage = total flow 100 L/s. (Note: applies only to 
the un-ionised ammonia assessment, as dilution of the metals in the groundwater would 
decrease the concentration of metals meaning this scenario is less precautionary than Case B 
for groundwater). This has been termed Case B1. 

There are no changes to the parameters of the tunnelling discharges and the worst-case assessment is 
unaffected by the change to the groundwater parameters. Therefore, the assessment of substances 
specific to tunnelling (i.e., conditioning chemicals) is not repeated and can be found in BEEMS TR193.  

2.1.1 Suspended sediment discharge scenarios 
Suspended sediment is not a priority hazardous substance or other pollutant and is not toxic. However high 
levels of suspended sediment can lead to environmental impacts on water quality and marine ecology from 
increased turbidity and deposition and smothering.  

Waste streams to be discharged via the CDO will be treated for suspended sediment to maintain 
concentration of suspended sediment at 250 mg/L or below.  
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All waste streams could potentially contain suspended sediment. A worst-case scenario has been 
considered taking the maximum flow of all combined effluent streams and a concentration of 250 mg/L 
suspended sediment.  

The maximum flows, as described in the SZC CWDA13 permit application supporting document (SZC, 
2025) are taken as:  

 Maximum total average flow = 560.7 L/s from: 

• Surface water run-off = 250 L/s 

• Groundwater = 250 L/s 

• Treated domestic foul water (combined) 24.8+4.5+20.6 = 50 L/s 

• Sweeper tip facility = 6 L/s 

• Bentonite treatment facility 4.7 L/s 

It should be noted, as described in Section 2.1, that this scenario is the worst-case for suspended 
sediment, but not for metals or treated sewage as the additional flows from surface water and treatment 
facilities would serve to dilute potentially hazardous substances in the groundwater such as metals, and 
therefore considering the groundwater in isolation is worst-case when considering these substances. For 
suspended sediment, as the maximum concentration is the same in all waste streams there would be no 
dilution effect.  

 

Figure 1. Map of discharge location (CDO).  

 



101152134 
Revision 05 

 SIZEWELL C CONSTRUCTION WATER DISCHARGE ASSESSMENT: GROUNDWATER 
NOT PROTECTIVELY MARKED 

 

 

TR588 NOT PROTECTIVELY MARKED Page 13 of 56 

 

2.2 Potential contaminants (hazardous chemicals and elements) 

The previous assessment of groundwater discharges (BEEMS TR193) used concentrations of potentially 
hazardous chemicals and elements from groundwater sampling of boreholes in 2014. Since then, further 
groundwater sampling has been completed (in 2020) allowing for the original assessment to be reviewed 
and updated.  

Both the 2014 and 2020 data have been reviewed in the sections below (2.2.1 and 2.2.2. The mean 
average and 95th percentile concentrations of substances with any values above their respective EQS are 
included. In common with the previous assessment the 95th percentile for each of the substances of 
concern has been considered as this excludes anomalously high values while still providing a robust 
assessment. 

When calculating summary statistics for all substances, any values below the method detection limit were 
adjusted to a value equal to the detection limit. This is conservative as it assumes the substance is present 
at the detection limit, however the true concentration may be lower.  

2.2.1 2014 groundwater test data 
In 2014, a series of boreholes was completed to test the groundwater conditions (Atkins, 2016). Samples 
were assessed for a range of substances including dissolved metals. A range of chemicals such as 
polycyclic aromatic hydrocarbons, PCBs and various other organic chemicals commonly present as 
contaminants in groundwater were below respective detection limits. Results of all substances of interest 
are detailed in Appendix A and summarised in Table 2.These results largely replicate those presented in 
BEEMS TR193, however there are minor differences as a result of the removal of some data (trip blanks 
and field blanks). Note that only dissolved metals were measured during this campaign, no analyses of 
total metals were undertaken.  

Un-ionised ammonia values are calculated using the Environment Agency calculator (based on Clegg and 
Whitfield, 1995). The ‘freshwater’ value in Table 2 has been calculated based on the average pH of the 
sample data (7.3) and the average temperature (11.43°C; BEEMS TR131). The ‘seawater’ value is 
calculated based on ambient seawater pH (8.05) and an average salinity of 33.3 (BEEMS TR189). Note 
that the ‘seawater’ un-ionised ammonia value is hypothetical and could not be realised as the discharged 
water would need to mix with the seawater to achieve these conditions thus diluting the ammonia. It is 
calculated only as a conservative maximum to screen for further detailed assessment.  
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Figure 2 Suspended solids concentration and turbidity obtained during the tidal cycle survey (spring tide 
conditions) conducted at Station 5 (SZB outfall) in March 2010. 
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Figure 3. Map of water quality sampling locations during the 2014/2015 monitoring campaign.  
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4 Modelling of potentially significant discharges 

4.1 Modelling methods 

Substances which do not pass the screening tests require further investigation with modelling to determine 
the extent of the mixing zone (i.e. the area in excess of the EQS). For relatively small discharges, nearfield 
modelling can be sufficient to demonstrate the size of the mixing zone. The distance to which nearfield 
modelling can be applied depends on the conditions in the model; however, it is particularly useful for 
mixing zones which are likely to be close to or smaller than the resolution of full-scale hydrodynamic 
models. For the purposes of SZC, the full-scale hydrodynamic model (General Estuarine Transport Model 
(GETM), described below) has a resolution of 25 m by 25 m, therefore mixing zones smaller than this 
would not be apparent in the GETM model.  

Nearfield modelling has been carried out using the CORMIX US EPA supported mixing zone model3 
applying the same hydrodynamic model parameters as used in BEEMS TR193. CORMIX is a steady state 
model producing an instantaneous plume for a particular set of tidal conditions. To determine the range of 
plume sizes over a tidal cycle, four conditions have been modelled: rising tide (peak flood), falling tide 
(peak ebb), high tide and low tide.  

CORMIX can be used to determine the range at which a substance falls below EQS based on the dilution 
required to reach the specified level (inclusive of background levels). To simplify the model interpretation, 
CORMIX has been used to determine the dilution of the discharge over distance. The dilution curve 
produced from CORMIX has then been examined to determine the range at which sufficient dilution is 
achieved to reach the EQS for each substance of interest. Given there is no reaction or decay assumed for 
metals, this approach enables several substances to be interpreted for a single set of model runs.  

Dilution (S) is defined in the CORMIX manual (Doneker and Jirka, 2007) as the initial concentration (C0) 
over dilution at point C, so S=C0/C. This dilution factor therefore gives the number of parts in total rather 
than the ratio of the discharge to the seawater (i.e. an unmixed discharge has a dilution factor of 1 and a 
50% mixed discharge, which has a 1:1 ratio, has a dilution factor of 2). Dilution factors referenced in this 
report follow the same definition for consistency with the CORMIX outputs.  

The mixing range is interpreted from the CORMIX trajectory distance (s), which is defined as the distance 
along the centreline trajectory as s=(x2+y2+z2)1/2. the range is calculated from a starting point of 0 which 
replicates the graphical outputs from CORMIX (e.g. Figure 14).  

Where mixing zones extend beyond the nearfield area, full-scale hydrodynamic modelling is required to 
examine the size of the mixing zone. The Sizewell calibrated and validated GETM model has been used for 
this purpose. The GETM model setup, calibration and validation are described in BEEMS TR229, BEEMS 
TR301 and BEEMS TR302 and this model was approved by the Environment Agency for thermal plume 
modelling of the SZC discharges. The GETM model is a 3D hydrodynamic model with an inbuilt passive 
tracer used to represent metals in the discharge. The surface is forced with re-analysed data from a 
meteorological model (ERA40 interim from ECMWF). The boundary conditions were forced by the Danish 
Maritime Safety Administration (DaMSA) operational forecasting models, as described in BEEMS TR229. 
The GETM model domain used a discrete grid with dimensions of 25 m by 25 m (at its finest resolution) 
and 21 vertical layers in a sigma co-ordinate system in which the layer thickness changed with water depth. 
The discharge flow for Case A (250 L/s) is small compared with the total volume in the model grid cell, so 
to avoid excessive initial dilution the discharge was made into the model surface layer. For the purposes of 
chemical plume modelling, the GETM model is run for a full month to simulate dispersion over a full range 

 

3 CORMIX Version 12.0GT HYDRO1 Version 12.0.1.0 January 2023 
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of tidal conditions. The simulation was carried out for the period 1st of May to 31st of May, of the reference 
year 2009, to encompass a full spring neap cycle.  

As a worst case, it was assumed that there was no loss of dissolved metals due to sediment absorption or 
biological uptake. Using these assumptions, concentrations can be scaled, as the modelled concentration 
is a function of dilution. The GETM model does not include additional mixing to waves and is therefore a 
conservative estimate of the plume size.  

4.2 CORMIX (nearfield) modelling 

The highest EVF results were from Case A, as this represents the largest flow and therefore greatest 
overall mass of substances in the discharge. The maximum flow rate of 250 L/s has therefore been 
modelled to represent the worst-case.  

The dilution required to reach the EQS for substances which failed the screening tests is given in Table 7. 
This has been calculated as follows; 

 Step 1 – Discharge concentration minus the background concentration. 

 Step 2 – Discharge concentration minus the EQS. 

 Step 3 – Step 2 divided by step 1 (to give the percent mixing required to reach EQS). 

 Step 4 – Step 3 divided by (100 minus step 3) (to give the dilution ratio, add 1 for dilution factor).  

For example, for chromium the steps are: 

 18.7 – 0.57 = 18.13 

 18.7 – 0.6 = 18.10 

 18.10/18.13*100 = 99.83 (percent mixing required to reach EQS) 

 99.83/(100-99.83) = 603+1 = 604 (dilution factor required to meet EQS) 

The background concentration of zinc is above the EQS and therefore it is not possible for any discharge to 
dilute to below the EQS.  For zinc the background concentration is greater than the EQS concentration so it 
is not possible to mix the discharge below the EQS. In this situation, following consultation with the 
Environment Agency4, the criteria modelling is based on the background concentration plus 3% of the 
relevant EQS. This approach is consistent with the Environment Agency internal guidelines for freshwater 
in the absence of specific marine guidance for this circumstance (K. Edwards Pers. Comm. pre-application 
meeting 08/10/2024). As such for zinc, the adjusted threshold is 15.12+0.237=15.357 µ/L. 

The CORMIX results are detailed in Appendix C, and are summarised on Figure 4 and Figure 5. The 
dilution curves show the range at which the EQS would be achieved for the case modelled. This represents 
an instantaneous plume in a single direction and not a plume area (which can be described by the GETM 
model, see Section 4.3). An approximation of the plume footprint, based on the worst-case tidal conditions 
can be calculated based on the tidal ellipse with a factor of 5.9 (i.e. the long axis is 5.9 times the short axis) 
as defined in BEEMS TR306.  

The CORMIX modelling shows that for copper, iron and lead, based on the assessed concentrations and a 
discharge of 250 L/s, the mixing zone will be constrained to the immediate area around the outfall and will 
fall to the EQS levels within 20 m (or within 212 m2, 0.02 ha based on the tidal ellipse). These small mixing 
zones are expected to have negligible effects on the water quality and biological receptors in the Greater 
Sizewell Bay.  

For chromium and zinc the range to EQS estimated by CORMIX was 750 m and 317 m respectively. The 
mixing zones for these metals are therefore best characterised by full-scale hydrodynamic modelling 

 
4 Pre-application meeting on the 08/10/2024 and subsequently confirmed via email from K. Edwards to SZC on 14/11/2024.   
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Figure 4. CORMIX results of dilution and range with a 250 L/s flow (only falling tide and rising tide shown, as high tide and low tide have small trajectories). 
Points show the dilution required for selected metals to reach EQS.  
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Figure 5. CORMIX results of dilution and range with a 250 L/s flow; excerpt of Figure 4 showing the initial dilution conditions.  
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excess of the relevant EQS would be the sum of the two areas (noting the vertical offset described above). 
Overlapping plume areas may marginally increase the concentration but the total area in excess of the EQS 
could not be larger than the total of the two separate plumes combined.  

The largest estimated plume footprint for metals (for zinc) discharged from the desalination plant is up to 
0.630 ha (0.0063 km2) at the bed, combined with the surface CDO plume (0.035 km2) for zinc, a total area of 
the Greater Sizewell Bay of 0.041 km2 may be exposed to average zinc levels above the EQS.  

The chromium plume was the largest plume from the CDO (up to 0.22 km2), however chromium from the 
desalination plant discharge is expected to be very low, with a maximum footprint of 0.001 ha (0.00001 km2) 
and therefore combined effects would be negligibly larger.  
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Figure 6. GETM model results for chromium based on the mean mixing zone and AA EQS (surface).  
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Figure 7. GETM model results for zinc based on the mean mixing zone at 3% of the EQS above the baseline  
(surface).  
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Figure 8. Excess chromium and zinc from the CDO discharge at the location of the desalination intake 
(seabed).  
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Figure 9. In-combination CDO plume and desalination plume model results for zinc (refer to BEEMS TR552 
for details desalination discharge assessment). Note CDO plume is modelled with GETM and is a buoyant 
surface plume, the desalination plume is modelled with CORMIX and is a dense bed plume, and therefore 
there is a vertical offset not illustrated on this map.    
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5 Impact assessment of construction discharges 

5.1 Water Framework Directive 

This section considers the discharges in relation to the Water Framework Directive (WFD). The purpose of 
this evidence is to feed into a more comprehensive WFD assessment which would be part of the CWDA 
permit application. This section focuses on the habitats assessment described in the WFD guidance 
(Environment Agency, 2023).  

The scoping test for habitats under the WFD guidance requires a detailed assessment if the footprint (i.e. 
plume size in this case) of the activity is: 

 0.5 km² or larger, 

 1% or more of the water body’s area (≥1.47 km2 for the Suffolk Coastal water body which is 147.387 
km2), 

 within 500 m of any higher sensitivity habitat, and/or 

 1% or more of any lower sensitivity habitat (EA Water Body summary table 20235; Suffolk coastal water 
body; ‘Cobbles, gravel and shingle’ 19.30 km2; ‘Intertidal soft sediment’ 8.16 km2; ‘rocky shore’ 0.02 km2 
and ‘subtidal soft sediments’ 105.69 km2).  

The maximum plume extent is for chromium with potentially up to 0.22 km2 in excess of the EQS. The 
scoping is therefore assessed against the chromium plume as the worst-case.  

None of the four habitat scoping criteria are exceeded by the chromium plume footprint: 

 0.22 km2 maximum footprint < 0.5 km² or larger.  

 1% or more of the water body’s area (≥1.47 km2 for the Suffolk Coastal water body which is 147.387 
km2). 0.22 km2 <1.47 km2.  

 within 500 m of any higher sensitivity habitat – greater than 1 km from nearest higher sensitivity habitat 
(Sabellaria reef on circalittoral rock A4.22) - Figure 6.  

 1% or more of any lower sensitivity habitat. There is no excess of the EQS at the seabed where these 
habitats occur. The maximum surface plume is 0.22 km2 over subtidal soft sediments which equates to 
0.2%.  

 

  

 

5 Downloaded from Environment agency (2023) December 2023. 
https://assets.publishing.service.gov.uk/media/6523e902244f8e000d8e7241/wfd water body summary table 2023 update submissio
n.xlsx 
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6 Conclusion 

The expected discharge of groundwater associated with the construction of SZC has been reassessed with 
newly available data and parameters. Two groundwater sampling datasets have been reviewed and the 
highest levels of potential contaminants have been taken forward into the assessment. An updated peak flow 
rate of 250 L/s has also been applied.  

Two main discharge scenarios have been considered: the peak construction groundwater flow of 250 L/s 
and the main construction period, with a flow of 50 L/s. Both scenarios have also been considered with a 
simultaneous treated sewage flow of up to 50 L/s. Applying the Environment Agency’s screening tests for 
discharges to estuarine and coastal waters showed that arsenic, cadmium, nickel and mercury all pass the 
screening and therefore do not require detailed assessment. Consideration of ammonia discharges (as un-
ionised ammonia), during both the peak dewatering period and the main construction period with treated 
sewage flows, also passed the screening tests. Suspended sediment in the discharge, which will be treated 
to a limit of 250 mg/L, was screened against a threshold of 100 mg/L based on no change of the WFD 
turbidity class. It was noted that the natural background suspended sediment varies considerably at Sizewell 
and is often in excess of 250 mg/L meaning the discharge is within the natural background variance, 
although greater than the long-term background average. When considering a scenario including all effluent 
flows and long-term average background surface suspended sediment concentration, the discharge passed 
the screening test and therefore suspended sediment in the discharge is not considered to pose a risk to 
water quality.  

Based on the annual average EQS levels, maximum screening concentrations have been calculated to show 
the envelope of the screening assessment for arsenic, cadmium, nickel, mercury and ammonia. The 
maximum screening levels are based on the annual average and passing the screening tests. Therefore, 
permissible maximum levels could be higher, either by allowing a mixing zone and assessing the impact of it, 
or by ensuring that peak concentrations do not exceed the MAC screening tests and the annual average 
concentration does not exceed the AA screening maximum.  

Chromium, copper, iron, lead and zinc were examined further using modelling to characterise the extent of 
mixing zones (i.e., the area in which the EQS is exceeded). Nearfield modelling using CORMIX 
demonstrated that for copper, iron and lead the mixing zones would be highly constrained, with plumes 
exceeding respective EQS levels extending no further than 20 m from the discharge point.  

The CORMIX modelling indicated that chromium and zinc mixing zones could extend beyond the near field 
area and therefore are best characterised by full-scale hydrodynamic modelling using GETM. GETM is able 
to model the 3D plume extent over a spring-neap cycle to determine areas of excess (i.e. mixing zones). 
GETM modelling for chromium and zinc demonstrated that average mixing zones at the surface, where the 
AA EQS is exceeded, would be approximately 0.22 km2 for chromium and 0.035 km2 for zinc. The plumes 
were ellipsoid in shape, oriented north and south, as would be expected given the tidal conditions. There 
was no excess greater that the EQS at the seabed at the resolution of the GETM model.  The interaction of 
the CDO discharge with the desalination intake location was considered and compared with the assessment 
in BEEMS TR588. It was concluded that the CDO discharges would be unlikely to have a meaningful effect 
on the desalination assessment due to the very low levels of excess metals at the bed. Combined effects of 
simultaneous CDO and desalination plumes were considered, but due to the highly localised plumes 
resulting from the desalination plant discharge combined effects would be negligibly different to the CDO 
plume alone area.  

The chromium discharge plume was reviewed against the WFD assessment scoping criteria to determine if 
detailed impact assessments are required. None of the scoping criteria were exceeded by the chromium 
mixing zone and therefore detailed impact assessment is unlikely to be necessary.    
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Appendix C Cormix model outputs 

 

 

Figure 10. CORMIX output at rising mid tide, showing the plume of 250 L/s discharge. 
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Figure 11. CORMIX output at high tide, showing the plume of 250 L/s discharge. 

 

Figure 12. CORMIX output at falling mid tide, showing the plume of 250 L/s discharge. 
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Figure 13. CORMIX output at low tide, showing the plume of 250 L/s discharge. 

 

Figure 14. Dilution curve for a 250 L/s discharge at the CDO; rising tide. 
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Figure 15. Dilution curve for a 250 L/s discharge at the CDO; high tide. 

 

Figure 16. Dilution curve for a 250 L/s discharge at the CDO; falling tide. 
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Figure 17. Dilution curve for a 250 L/s discharge at the CDO; low tide. 




