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1 Introduction & Background 

1.1 Tetra Tech RPS was commissioned to undertake an H1 screening assessment including a 
D2 assessment for the discharge of process effluent from Caswell Science and Technology 
Park, Caswell, Towcester, Northamptonshire, NN12 8EQ, to a surface watercourse. The site 
plan is displayed in Figure 1. 

 

 

1.2 The aim of this report is to present the effect of the discharge from the Lumentum permitted 
site on the receiving watercourses, Caswell Stream, Caswell Brook, Blakesley Brook, and 
the River Tove. For the purposes of this report, Caswell Stream refers to the unnamed 
watercourse to the south of the site, shown in Figure 2.  The assessment has been prepared 
to support a permit application to allow changes to Lumentum’s permitted activities which 
include an increase in the over volume of waste waters produced from the site.   

1.3 Following on-site treatment, the discharge is routed to the nearby Caswell Stream, which is 
part of the Blakesley Brook Water Framework Directive (WFD) Water Body, a tributary of 
the River Tove. The local watercourse network is shown in Figure 2. 

 

Figure 1. Site Plan. 
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1.4 The discharge at the site includes sanitary pollutants, specific pollutants, and priority 
hazardous substances, such as lead and zinc. Whilst the changes are expected to increase 
the volume of the discharges the composition of the effluent is not expected to significantly 
change from that currently discharged. A D2 assessment to assess the impacts of the 
sanitary pollutants will therefore be required, in addition to the regular H1 screening 
assessment, using the updated Environment Agency tool.  

1.5 Analytes which fail H1 screening will require further modelling through Monte Carlo 
simulations, this has been performed using the River Quality Planning (RQP)’s Monte Carlo 
function. Some of the metals in the discharge are subject to standards based on the 
concentration of their bioavailable fraction, so will require modelling using RQP’s Metals 
Permitting (MPER) tool, where they fail regular H1 screening.  

1.6 This desk study was undertaken by reference to information provided / published by the EA 
and Ordnance Survey (OS). 

Assessment Points 

1.7 The Local Environment Agency Site Inspector, Duncan Beaumont attended the Lumentum 
site on 24 September 2025 to discuss the permit variation. In relation to this assessment 
the EA requested four assessment points to be considered. These points included the 
point of the immediate discharge into Caswell Stream and three downstream locations. 
The locations of these points are shown in Figure 3, with their grid references displayed in 
Table 1.  

Figure 2. Local Watercourse Network. 
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Table 1. Grid Reference of Assessment Points. 

          Name                                      Grid Reference 

Caswell Outfall SP 64997 50782 

Caswell Brook SP 64852 50576 

Blakesley Brook SP 64829 49638 

River Tove SP 66735 48726 

 

 

 

 

Figure 3. Assessment Points. 
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2 Policy Context  

H1 Water Quality Assessment  

 

2.1 Applications to discharge effluent to watercourses that contains chemicals designated as 
“specific pollutants” or “priority hazardous substances” are generally risk-assessed using the 
EA’s H1 tool. 

2.2 Under the H1 process, progressively more detailed screening tests are undertaken using 
data regarding the chemistry and flow of the effluent and receiving watercourse. Where 
chemicals in the effluent “pass” the screening tests, they are not considered a risk to the 
environment and no further assessment is required. 

2.3 Priority hazardous substances are subject to an additional screening test to calculate 
whether the annual loading (the total mass of a substance entering a receiving watercourse), 
rather than concentration poses a risk to the environment.  

2.4 Where chemicals in the effluent “fail” the screening tests, more detailed chemical modelling 
is required. Monte Carlo modelling is used to quantify the effect of discharges on the 
chemistry of receiving watercourses, this is undertaken using the EA’s River Quality 
Planning (RQP) tool.  

2.5 For metals where only a portion of the concentration in the receiving watercourse will be 
“biologically available” such as zinc, copper and lead, the Metals Permitting Tool (M-PER) 
within RQP can be used to understand the bio-available concentration of certain metals 
within a receiving watercourse downstream of a discharge.  

2.6 Specific pollutants and priority hazardous substances are assessed against the 
Environmental Quality Standards (EQSs). An EQS may be set for the annual mean (AA) 
concentration of a substance, maximum concentration (MAC) or both. 

 

H1 D2 Assessments  
 

2.7 The H1 Annex D2 ‘Assessment of sanitary and other pollutants within Surface Water 
Discharges’ provides guidance for assessing impact of effluent discharges on surface 
watercourses.  

2.8 In accordance with the guidance from the H1 Annex D2 the report will calculate the 
deterioration effects of the current discharge.   

2.9 The H1 Annex D2 determines that a discharge is typically acceptable if it does not cause 
deterioration in quality of the water body receiving the discharge.  

2.10 The ideal, outlined in the H1 Annex D2, is no increase of overall polluting load for each 
element. Where this is not feasible/cost-effective, a deterioration of no more than 10% of the 
mean/90-percentile may be allowed, as long as deterioration is not beyond the WFD class 
boundary.   

2.11 The H1 Annex D2 Appendix C details the river classifications to which environmental 
standards apply. Appendix D of H1 Annex D2 details the environmental standards. These 
standards are quoted in Section 3 of the note  

2.12 The H1 Annex D2 Appendix A gives detailed guidance on calculating deterioration of the 
receiving watercourse. It states that Monte Carlo simulations should be used to calculate 
the impact on water quality of the new discharge. This is discussed further in Section 6.  
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3 Water Framework Directive Standards  

 

3.1 The parameters of concern to the EA when assessing the impact of sanitary discharges are 
‘those that form the basis of the physico-chemical water quality classification scheme of the 
WFD. These are ammoniacal nitrogen, phosphorus, and biochemical oxygen demand 
(BOD)’.  

3.2 The environmental standards depend on the type of river. Following the criteria in Appendix 
C of the H1 D2 Annex; Caswell Stream, Caswell Brook, Blakesley Brook, and River Tove 
are: 

• Type 7 under the types detailed in Table 2 and Table 3. 

• Type 4n under the types detailed in Table 4. 

3.3 The elevation at all four points is above 80m AOD in altitude, as determined by LiDAR data1. 
The mean alkalinity as CaCO3 was also above 200mg/l for all points according to EA data2, 
therefore the same environmental standards apply to all four points. The River Tove was 
identified as being Salmonoid using the EA Salmonid Main Rivers Map3. 

3.4 Tables 2, 3, and 4 are from the H1 Annex D2, Appendix D4 and show the standards for 
Biochemical Oxygen Demand (BOD), Ammonia and Phosphorus. The relevant standards 
that apply to Caswell Stream are in bold.   

3.5 The standards for Acid Conditions (pH), also from H1 Annex D2, Appendix D, are shown in 
Table 5. These apply to all rivers regardless of chemical type. 

 

Table 2. BOD Standards 

Biochemical Oxygen Demand (mg/l) 

(90 – percentile) 

Type  High Good Moderate  Poor 

1, 2, 4, 6, and Salmonoid 3 4 6 7.5 

3, 5, and 7 4 5 6.5 9 

 
 

Table 3. Total Ammonia as N Standards 

Total Ammonia as Nitrogen (mg/l) 

(90 – percentile) 

Type  High Good Moderate  Poor 

1, 2, 4, and 6 0.2 0.3 0.75 1.1   

3, 5, and 7 0.3 0.6 1.1 2.5  

 

1 Defra Survey Data Download – accessed November 2025 
2 Open WIMS data – accessed November 2025 
3 LIT10363_Salmonid_main_rivers_map.pdf - accessed November 2025 
4 1076_14 H1 Annex D2 - Assessment of sanitary and other pollutants within Surface Water Discharges 

https://environment.data.gov.uk/survey
https://environment.data.gov.uk/water-quality/view/sampling-point/AN-04M13
https://assets.publishing.service.gov.uk/media/5a8186c0e5274a2e8ab5476f/LIT10363_Salmonid_main_rivers_map.pdf
https://assets.publishing.service.gov.uk/media/5a7f8586e5274a2e87db65a3/H1_annex_D2.pdf


REPORT 

  |  Water Quality Assessment  |  02  |  24 April 2026          6 

Table 4. Reactive P Standards 

Reactive Phosphorous Standards (µg/l) 

Annual means  

Type High Good Moderate   Poor 

1n  30  50 150 500 

2n  20 40 150  500 

3n and 4n 50 120 250 1000   

 
 

Table 5. Acid Conditions (pH) Standards 

Acid Conditions (pH) Standards 

High Good 

pH as 5th Percentile >6 AND pH as 95th Percentile <9 pH as 10th Percentile >5.2 
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4 Receiving Waterbodies   

 

4.1 The discharge outfalls into Caswell Stream which flows into Caswell Brook, a tributary of 
Blakesly Brook and then eventually the River Tove, see Figure 2.  

4.2 Caswell Stream, Caswell Brook, and Blakesley Brook all lie within Blakesley Brook WFD 
Water Body (Water Body ID GB105033038280). The catchment is 3,632 ha in area and is 
determined as having ‘heavily modified’ hydromorphology and ‘moderate’ ecological status 
according to the EA’s Catchment Data Explorer5. The physico-chemical status of Blakesley 
Brook is shown in Error! Reference source not found.. 

4.3 The River Tove catchment6 is 8,755 ha in area and is also described as having ‘heavily 
modified’ hydromorphology and ‘moderate’ ecological status (Water Body ID 
GB105033038180). The physico-chemical status of the River Tove is shown in Table 7. 

 

Table 6. Physico-chemical Quality Status - Blakesly Brook 

 

Table 7. Physico-chemical Quality Status - River Tove 

 

 

 

 

5 Blakesley Brook | Catchment Data Explorer | Catchment Data Explorer 
6 Tove (DS Greens Norton) | Catchment Data Explorer | Catchment Data Explorer 

Classification Item   2013 2014 2015 2016 2019 2022 

Physico-chemical quality 
elements  

Moderate Moderate Moderate Moderate Moderate Moderate 

Ammonia (Phys-Chem) High High High High High High 

Dissolved oxygen High High High High High High  

Phosphate Moderate Moderate Moderate Moderate Moderate Moderate 

Temperature High High High High High High 

pH High High High High High High 

Classification Item   2013 2014 2015 2016 2019 2022 

Physico-chemical quality 
elements  

Moderate Moderate Moderate Moderate Moderate Moderate 

Ammonia (Phys-Chem) High High High High High High 

Dissolved oxygen High High High High High High  

Phosphate Poor Poor Poor Poor Poor Moderate 

Temperature High High High High High High 

pH High High High High High High 

https://environment.data.gov.uk/catchment-planning/WaterBody/GB105033038280
https://environment.data.gov.uk/catchment-planning/WaterBody/GB105033038180
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4.4 The objectives listed on the EA’s Catchment Data Explorer state that a ‘good’ status for 
physico-chemical quality elements is aimed to be achieved by 2027 in both Blakesley Brook 
and River Tove, but there is a low confidence that this will be achieved.  

4.5 To assess the current water quality of the watercourses at the assessment points, the mean, 
standard deviation, and 90-percentile concentration of each sanitary parameter was 
calculated over 2000-2020 where available. The results are shown in Appendix A. 

4.6 This was undertaken using the EA’s water quality dataset for a sampling point (AN-04M13) 
~ 615m downstream of the proposed outfall site (see Figure 2). This was the closest 
available monitoring site; no alternative sampling sites were with a suitable dataset were 
available for any of the assessment points.  

4.7 The catchment area of the sampling point is much greater than the catchment area of the 
discharge point. Therefore, the effect of the discharge on the sampling point will be minimal, 
making it an appropriate baseline. 

4.8 The background chemical data of the EA’s Caswell Brook Sampling Point was used for all 
four assessment points as it had the most comprehensive background data. 

4.9 Mean flow (Qmean) and low flow (Q95) for each assessment point were quantified using 
LowFlows 2. The catchments for the Low Flow model were delineated using publicly 
available LIDAR data. Estimated Qmean and Q95 flows for each assessment point are 
included in Table 8 below. The full Low Flow results are included as Appendix B. 

 

Table 8. Low Flow Modelling Results 

Low Flow Modelling Results  

Assessment Point Qmean (m3/s) Q95 (m3/s) 

Caswell Stream 0.005 0.001 

Caswell Brook 0.059 0.009 

Blakesley Brook 0.272 0.044 

River Tove 0.699 0.116 
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5 Existing Discharge 

 

5.1 In the previous issue of this report, sampling of the effluent took place from 04/01/2021 to 
30/12/2024. The effluent sampling data in this report includes the previous dataset and data 
up to 01/09/2025. A nitrification plant was added to the sanitary treatment train in January 
2025.  

5.2 Sampling of the effluent has generally taken place every two days. For each sampling date, 
an average of 30 samples were taken and averaged. There was a total of 687 sampling 
days. The following parameters were tested for: 

• pH 

• Total Suspended Solids (TSS) 

• Biochemical Oxygen Demand (BOD) 

• Chemical Oxygen Demand (COD) 

• Ammoniacal Nitrogen as Nitrogen (NH3) 

• Chloride 

• Total Phosphorus 

• Cadmium 

• Total Chromium 

• Copper 

• Lead 

• Nickel 

• Zinc 

• Arsenic 

• Mercury  

 

Effluent Flow 
 

5.3 Flows from the outfall are gauged using a flume. In the previous issue of this report, one 
year of data supplied by the client from January 2024 to January 2025 was used.  Mean flow 
was recorded as 0.69l/s. For this report, an updated flow rate of 0.72l/s has been used to 
more accurately reflect current flow rates. 

 

Specific Pollutants & Priority Hazardous Substances  
 

5.4 Eight chemicals were identified in the effluent that are designated as either specific 
pollutants or priority hazardous substances and therefore require risk assessment. The 
substances, mean concentrations, and maximum concentrations are listed below in Table 
9.  
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Table 9. Concentrations of Designated Substances in the Effluent 

*Only concentrations of total Chromium were provided, these have been tested against the Environmental 
Quality Standards for both trivalent (III) and hexavalent (VI) chromium. 
 

D2 Sanitary Parameters  
 

5.5 The following parameters were included in the D2 assessment: 

• pH 

• Suspended Solids 

• Biochemical Oxygen Demand (BOD) 

• Ammoniacal Nitrogen as N 

• Chloride  

• Total Phosphorous  

5.6 These parameters were chosen to include the physico-chemical WFD indicators and flow 
H1 D2 guidance, however reactive phosphorous, temperature and dissolved oxygen data 
were not provided.  

5.7 The lab results for sanitary parameters are included in Appendix C.  

 

 

  

Substance Mean Concentration (µg/l) Maximum Concentration (µg/l) 

Cadmium 0.23 0.5 

Chromium 0.3 0.64 

Copper 7.52 12.66 

Lead 1.16 2.38 

Nickel 1.97 2.6 

Zinc 26.06 48.41 

Arsenic 0.96 1.52 

Mercury 0.41 0.86 
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6 Impact of Discharge  

Specific Pollutants & Priority Hazardous Substances  

6.1 The designated substances detected in the effluent were subjected to screening tests within 
the H1 tool. The results of each test are outlined below. Results from the H1 tool are included 
as Appendix D. 

6.2 Substances can be screened out as not posing a risk to the environment under Test 1 of the 
H1 methodology if mean and maximum concentrations of the substance do not exceed 10% 
of their respective EQS’s.  

6.3 Substances can be screened out as not posing a risk to the environment under Test 2 if the 
Process Contribution (the concentration of a substance after it has been diluted in the 
receiving watercourse) does not exceed 4% of the EQS.  

6.4 Substances not screened out under Tests 1 and 2 must pass Tests 3, 4A, and 4B in order 
to be screened out as not posing a risk to the environment. Tests 3, 4A, and 4B test the 
Predicted Environmental Concentration (PEC) (the Process Contribution plus the 
background concentration of the substances in the receiving water course) or PEC against 
the EQS.  

6.5 To pass Test 3, the difference in the PEC and the background concentration of a substance 
must not exceed 10% of the EQS. 

6.6 To pass Test 4A and the PEC must not exceed the Annual Average EQS, Test 4B applies 
the same test to the MAC EQS. 

 

Caswell Stream H1 Assessment  

6.7 Arsenic, Trivalent (III) Chromium, and Hexavalent (VI) Chromium were screened out under 
Test 1. 

6.8 No substances were screened out under Test 2. 

6.9 Nickel was screened out under Test 3, 4A, and 4B. 

6.10 A total of six substances could not be screened out using the H1 risk assessment 
methodology. These substances are Cadmium, Chloride, Copper, Lead, Mercury, and Zinc. 
The background concentrations for these substances were taken from the EA’s AN-04M13 
sampling point and are included in Table 10 below. 

 

Table 10. Background Concentrations in Caswell Stream. 

 

Substance Mean Background Concentration (µg/l) 

Cadmium 0.01 

Chloride 3.50 

Copper 1.44 

Lead 2.27 

Mercury 0.10 

Zinc 1.26 
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Caswell Brook H1 Assessment 

6.11 Arsenic, Trivalent (III) Chromium, and Hexavalent (VI) Chromium were screened out under 
Test 1. 

6.12 Nickel and Cadmium were screened out under Test 2. 

6.13 Mercury was screened out under Test 3, 4A, and 4B. 

6.14 A total of four substances could not be screened out using the H1 risk assessment 
methodology. These substances are Chloride, Copper, Lead, and Zinc. The background 
concentrations for these substances were taken from the EA’s AN-04M13 sampling point. 

 

Blakesley Brook H1 Assessment  

6.15 Arsenic, Trivalent (III) Chromium, and Hexavalent (VI) Chromium were screened out under 
Test 1. 

6.16 Cadmium, Chloride, Lead, Nickel, and Zinc were screened out under Test 2. 

6.17 Mercury was screened out under Tests 3, 4A, and 4B.  

6.18 Copper was the only substance that could not be screened out of the H1 risk assessment 
methodology.  

 

River Tove H1 Assessment  

6.19 Arsenic, Trivalent (III) Chromium, and Hexavalent (VI) Chromium were screened out under 
Test 1. 

6.20 Cadmium, Chloride, Lead, Mercury, Nickel, and Zinc were screened out under Test 2.  

6.21 No substances were screened out in Tests 3, 4A, and 4B.  

6.22 Copper was the only substance that could not be screened out of the H1 methodology.  

 

Significant Load  

6.23 An additional test is applied to priority hazardous pollutants, including Cadmium and 
Mercury, to ensure a risk is not posed to the environment from loading of these pollutants 
rather than concentration. Annual loading limits of 5kg and 1kg are applied for Cadmium and 
Mercury respectively. 

6.24 Annual loading of Cadmium and Mercury were calculated as 2.40g and 4.37g respectively. 
While the significant load test for Cadmium and Mercury is passed, substances not screened 
out under the previous H1 tests still require modelling to assess risk.  

6.25 This test does not need to be repeated for each assessment point as it calculates the mass 
of the substance from the outfall, which remains the same regardless of the dilution.  

 

Bio-Available Metals  

6.26 Metals with a bio-available fraction including Copper, Lead, and Zinc not screened out using 
the H1 methodology are modelled to assess risk using the M-PER tool within the RQP 
software.  
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6.27 Like other components in the RQP suite, M-PER calculates concentrations in river reaches 
based on a simple mass balance mixing equation which is applied in an iterative Monte 
Carlo simulation using the method of combining distributions proposed by Warn and Brew 
(1980)7. 

6.28 The M-PER tool calculates a mean downstream concentration for the relevant substance. 
This can be compared to the EQS which for metals such as Zinc is set based on the bio-
available fraction. Where the calculated mean concentration does not exceed the relevant 
EQS, the substance is not likely to pose a risk to the environment, provided the standard 
deviation of the mean concentration is reasonable. 

6.29 Lead is additionally subjected to a 95th percentile EQS of 14 µg/l. The downstream discharge 
was calculated at 2.34µg/l. This is done through a regular Monte-Carlo calculation as it is 
not based on bioavailability. Therefore, Lead is shown to not be at risk to the environment. 

 

Table 11. Caswell Stream M-PER Results for Bio-metals 

 

 

Table 12. Caswell Brook M-PER Results for Bio Metals 

 

Table 13. Blakesley Brook M-PER Results for Bio Metals 

 

 

 

7 Warn, A.E. and Brew, J.S., 1980. Mass balance. Water Research, 14(10), pp.1427-1434. 

Substance Calculated Mean 
Downstream Bio-Metal 

Concentration (µg/l) 

Range (95%) 
Confidence 

Environmental 
Quality Standard 

(µg/l) 

Copper 0.41 0.35 – 0.48 1 

Lead 0.31 0.27 – 0.35 1.2 

Zinc 4.79 4.42 – 5.16 10.9 

Substance Calculated Mean 
Downstream Bio-Metal 

Concentration (µg/l) 

Range (95%) 
Confidence 

Environmental 
Quality Standard 

(µg/l) 

Copper 0.27 0.22 – 0.33 1 

Lead 0.31 0.25 – 0.37 1.2 

Zinc 3.58 3.16 – 4.01 10.9 

    

Substance Calculated Mean 
Downstream Bio-Metal 

Concentration (µg/l) 

Range (95%) 
Confidence 

Environmental 
Quality Standard 

(µg/l) 

Copper 0.26 0.20 – 0.31 1 
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Table 14. River Tove M-PER Results for Bio Metals 

 

6.30 Following the above results, it can be concluded that Lead, Zinc, and Copper concentrations 
in the discharge will not pose a risk to the environment. The results of the non-sanitary 
Monte-Carlo calculations can be found in Appendix E. 

D2 Sanitary Parameters  

6.31 Water quality at the assessment points was calculated using the discharge concentrations 
measured in the lab and the background concentrations from EA data. The River Quality 
Planning Software provided by the EA was used to carry out the Monte-Carlo simulations. 

6.32 The distribution of each parameter was checked. RQP from the EA, assumes a log-normal 
distribution. The distribution of each parameter is in Appendix A.  

6.33 RQP uses correlation to calculate deterioration limits. Instead of assuming the correlation to 
be the standard values, the correlations between discharge flow and discharge water quality 
parameters were calculated using Pearson correlation.  

6.34 Appendix C includes a table of correlations used, including the number of samples used to 
calculate each correlation.  

6.35 For each D2 determinant, downstream concentrations were considered unacceptable where 
the discharge resulted in a 10% or greater deterioration in quality. Where the deterioration 
was less than 10%, some deterioration was considered acceptable as long as the discharge 
was not predicted to cause a negative change in the relevant WFD classification element 
(for example causing a change in Phosphorus WFD classification from Good to Moderate).  

Caswell Stream D2 Assessment  

6.36 The effluent from the site was estimated to cause a deterioration in water quality of more 
than 10% at the Caswell Stream assessment point with respect to all substances assessed 
excluding Suspended Solids, for which there was no deterioration and BOD in 90th percentile 
concentration which resulted in a 3.24% deterioration. Results of the assessment are 
included as Table 15. 

6.37 According to the standards outlined in Table 2 the change in downstream water quality with 
respect to BOD would not cross a WFD classification boundary, so BOD concentrations in 
the discharge are acceptable at the Caswell Stream assessment point. 

 

 

Substance Calculated Mean 
Downstream Bio-Metal 

Concentration (µg/l) 

Range (95%) 
Confidence 

Environmental 
Quality Standard 

(µg/l) 

Copper 0.26 0.20 – 0.31 1 
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Table 15. Results of the Caswell Stream D2 Assessment 

 

6.38 Required discharge mean concentrations were calculated for each substance where the 
limit of 10% deterioration in quality was exceeded, these are outlined in Table 16. If the 
mean concentrations in the discharge can be limited to these levels a deterioration of less 
than 10% would likely be achieved. 

 

Table 16. Required Discharge Mean Concentrations at Caswell Stream 

 

6.39 Downstream pH at Caswell Stream was estimated to assess compliance with the acid 
conditions standards outlined in Table 5. The results indicate that downstream acid 
conditions would not deteriorate from High WFD classification status.   

 

 

Substance Calculated 
Mean 

Downstream 
Concentration 

(mg/l) 

Percentage 
Deterioration 

Range (95%) 
Confidence 

Calculated 
90th Percentile 
Downstream 

Concentration 
(mg/l) 

Percentage 
Deterioration 

Range (95%) 
Confidence 

Ammoniacal-

N 
0.142 128.88% 

0.139 - 
0.144 0.307 124.09% 0.302 - 0.313 

BOD 
2.378 13.97% 

2.335 - 
2.422 4.586 3.24% 4.487 - 4.689 

Total 

Suspended 

Solids 
19.507 

No 
Deterioration 

18.428 - 
20.587 42.390 

No 
Deterioration 40.279 - 44.716 

Total 

Phosphorus 
0.537 335.90% 

0.533 - 
0.540 0.876 275.97% 0.870 - 0.883 

Chloride 
142.828 193.14% 

142.028 - 
143.627 217.792 238.56% 

216.240 - 
219.404 

Substance Required Discharge Mean (mg/l) 

Ammoniacal-N 0.112 

Total Phosphorus 0.219 

Chloride 82.018 
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Table 17. Estimated pH at Caswell Stream 

 

Caswell Brook D2 Assessment  

6.40 The effluent from the site was estimated to cause a deterioration in water quality of more 
than 10% at the Caswell Stream assessment point with respect to all substances assessed 
excluding Suspended Solids, for which there was no deterioration and BOD for which there 
was a 1.56% and 0.38% deterioration for mean and 90th percentile concentrations 
respectively. Results of the assessment are included as Table 18. 

6.41 According to the standards outlined in Table 2 the change in downstream water quality with 
respect to BOD would not cross a WFD classification boundary, so BOD concentrations in 
the discharge are acceptable at the Caswell Brook assessment point. 

 

Table 18. Results of the Caswell Brook D2 Assessment 

 

6.42 Required discharge mean concentrations were calculated for each substance where the 
limit of 10% deterioration in quality was exceeded, these are outlined in Table 19. If the 
mean concentrations in the discharge can be limited to these levels a deterioration of less 
than 10% would likely be achieved. 

Downstream pH pH Range (95% Confidence) 

5th Percentile 7.61 7.60 - 7.62 

10th Percentile 7.68 7.67 - 7.69 

95th Percentile 8.27 8.26 - 8.28 

Substance Calculated 
Mean 

Downstream 
Concentration 

(mg/l) 

Percentage 
Deterioration 

Range (95%) 
Confidence 

Calculated 
90th 

Percentile 
Downstream 

Concentration 
(mg/l) 

Percentage 
Deterioration 

Range (95%) 
Confidence 

Ammoniacal-N 
0.072 15.73% 

0.0689 - 
0.0746 0.152 10.95% 0.146 - 0.158 

BOD 
2.119 1.56% 2.005 - 2.233 4.459 0.38% 4.215 - 4.732 

Total 

Suspended 

Solids 
22.678 

No 
Deterioration 

19.216 - 
26.141 50.060 

No 
Deterioration 43.984 - 57.649 

Total 

Phosphorus 
0.173 40.43% 0.171 - 0.176 0.308 32.19% 0.303 - 0.314 

Chloride 
60.187 23.53% 

59.742 - 
60.632 82.269 27.89% 81.479 - 83.100 
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Table 19. Required Discharge Mean Concentrations at Caswell Brook 

 

 

 

 

 

 

 

6.43 Downstream pH at Caswell Brook was estimated to assess compliance with the acid 
conditions standards outlined in Table 5. The results indicate that downstream acid 
conditions would not deteriorate from High WFD classification status.   

 

Table 20. Estimated pH at Caswell Brook 

 

 

  

Substance Required Discharge Mean (mg/l) 

Ammoniacal-N 0.381 

Total Phosphorus 0.777 

Chloride 300.525 

Downstream pH pH Range (95% Confidence) 

5th Percentile 7.73 7.71 - 7.75 

10th Percentile 7.81 7.79 - 7.83 

95th Percentile 8.45 8.43 - 8.48 
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Blakesly Brook D2 Assessment  

6.44 The effluent from the site was estimated to cause a deterioration in water quality of less than 
10% at the Blakesley Brook assessment point with respect to all substances assessed 
excluding Suspended Solids, for which there was no deterioration. Results of the 
assessment are included as Table 22. 

6.45 According to the standards outlined in Section 3, none of the estimated downstream 
concentrations would cross a WFD classification boundary. Therefore, the impact of the 
discharge at the Blakesly Brook assessment point is compliant with the standards outlined 
in the H1 Annex D2 guidance, with respect to the substances assessed.  

 

Table 21. Results of the Blakesly Brook D2 Assessment 

 

6.46 Downstream pH at Blakesly Brook was estimated to assess compliance with the acid 
conditions standards outlined in Table 5. The results indicate that downstream acid 
conditions would not deteriorate from High WFD classification status.   

 

Table 22. Estimated Downstream pH at Blakesly Brook 

 

Substance Calculated 
Mean 

Downstream 
Concentration 

(mg/l) 

Percentage 
Deterioration 

Range (95%) 
Confidence 

Calculated 
90th Percentile 
Downstream 

Concentration 
(mg/l) 

Percentage 
Deterioration 

Range (95%) 
Confidence 

Ammoniacal-

N 
0.064 3.32% 

0.0596 - 
0.0687 0.140 2.19% 0.132 - 0.150 

BOD 
2.094 0.36% 

1.879 - 
2.308 4.452 0.23% 4.014 - 4.987 

Total 

Suspended 

Solids 
23.070 

No 
Deterioration 

17.355 - 
28.785 50.916 

No 
Deterioration 41.504 - 64.242 

Total 

Phosphorus 
0.134 8.77% 

0.130 - 
0.138 0.248 6.44% 0.240 - 0.256 

Chloride 
51.189 5.06% 

50.566 - 
51.812 67.757 5.33% 66.699 - 68.903 

Downstream pH pH Range (95% Confidence) 

5th Percentile 7.74 7.71 - 7.77 

10th Percentile 7.82 7.79 - 7.84 

95th Percentile 8.48 8.45 - 8.52 
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River Tove D2 Assessment  

6.47 The effluent from the site was estimated to cause a deterioration in water quality of less than 
10% at the River Tove assessment point with respect to all substances assessed, excluding 
Suspended Solids, for which there was no deterioration. Results of the assessment are 
included as Table 23. 

6.48 According to the standards outlined in Section 3, none of the estimated downstream 
concentrations would cross a WFD classification boundary. Therefore, the impact of the 
discharge at the Blakesly Brook assessment point is compliant with the standards outlined 
in the H1 Annex D2 guidance, with respect to the substances assessed.  

 

Table 23. Results of the River Tove D2 Assessment 

 

6.49 Downstream pH at the River Tove assessment was estimated to assess compliance with 
the acid conditions standards outlined in Table 5. The results indicate that downstream acid 
conditions would not deteriorate from High WFD classification status.   

 

Table 24. Estimated Downstream pH at Blakesly Brook 

 

Substance Calculated 
Mean 

Downstream 
Concentration 

(mg/l) 

Percentage 
Deterioration 

Range (95%) 
Confidence 

Calculated 
90th Percentile 
Downstream 

Concentration 
(mg/l) 

Percentage 
Deterioration 

Range (95%) 
Confidence 

Ammoniacal-

N 
0.063 1.22% 

0.0565 - 
0.0691 0.138 0.73% 0.126 - 0.151  

BOD 
2.089 0.12% 

1.792 - 
2.387 4.447 0.11% 3.859 - 5.214 

Total 

Suspended 

Solids 
23.136 

No 
Deterioration 

16.396 - 
29.877 50.998 

No 
Deterioration 40.195 - 67.223 

Total 

Phosphorus 
0.127 3.09% 

0.122 - 
0.133 0.239 2.58% 0.227 - 0.251 

Chloride 
49.673 1.95% 

48.781 - 
50.565 65.637 2.03% 64.147 - 67.300 

Downstream pH pH Range (95% Confidence) 

5th Percentile 7.74 7.70 - 7.77 

10th Percentile 7.82 7.79 - 7.85 

95th Percentile 8.49 8.45 - 8.53 
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7 Conclusion  

7.1 Eight non-sanitary substances which required risk assessment under the H1 methodology 
have been identified in the effluent discharge into Caswell Stream. Of these, six could not 
be screened out using the H1 risk assessment methodology for Caswell Stream. Four 
substances could not be screened out for Caswell Brook, and one substance could not be 
screened out for both Blakesley Brook and River Tove.  

7.2 Further modelling was undertaken for the remaining substances using Monte Carlo 
simulations with the River Quality Planning (RQP) software suite. For the substances with 
an Environmental Quality Standard based on bioavailability, the M-PER tool was used.  

7.3 Further modelling has demonstrated the remaining non-sanitary substances do not pose a 
risk to the environment within a 95% confidence value.  

7.4 The impact of sanitary pollutants in the Lumentum process discharge on Caswell Stream, 
Caswell Brook, Blakesley Brook, and River Tove has been assessed in accordance with H1 
Annex D2. 

7.5 Monte Carlo calculations were carried out using the RQP software to determine the impact 
of the process effluent on watercourses at each assessment point. These calculations used 
data on the river’s flow and water quality and the discharge’s flow and water quality.  

7.6 Concentrations of Suspended Solids and Biochemical Oxygen Demand (BOD) and pH are 
compliant with the standards outlined in the H1 Annex D2 guidance at all assessment points. 

7.7 Concentrations of Ammonia, Phosphorus and Chloride are not compliant with the standards 
outlined in the H1 Annex D2 guidance at the Caswell Stream and Caswell Brook assessment 
points.  

7.8 Concentrations of all substances assessed under the D2 guidance at the Blakesly Brook 
and River Tove assessment points were compliant with the standards outlined in the H1 
Annex D2 guidance. 
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Appendix ACaswell Stream Sanitary Chemistry  

 

Water Quality at EA Sampling Point AN-04M13 

Parameters pH Water 
Temperature 

Ammoniacal 
Nitrogen         

as N 

Nitrate as N Reactive 
Phosphorus   

as P 

Total 
Phosphorus   

as P 

Suspended 
Solids at 105 C 

Chloride as Cl BOD + ATU  

(5 Day) 

Units pH (°C) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) 

Sample 
Range 

2013 -
2024 

2000 – 2020 2000 - 2020 2000 - 2020 2000 - 2020 2000 - 2020 2000 - 2020 2000 – 2008 2000 – 2008 

Average 8.05 10.31 0.10 7.24 0.08 0.12 23.18 48.7 2.09 

90-percentile 8.25 15.27 0.11 9.76 0.13 0.21 42.02 66.3 3.35 

Number of 
samples 

116 217 196 100 196 66 189 96 96 

Standard 
deviation 

0.182 3.78 0.50 1.96 0.06 0.10 45.05 12.2 2.73 

Source: EA, 2025, Open WIMS data, accessed November 2025 

 

 

https://environment.data.gov.uk/water-quality/view/sampling-point/AN-04M05?_all=true
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Appendix B Low Flow Results 

Caswell Stream 
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Caswell Brook 
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Blakesley Brook 
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River Tove 
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Appendix C Effluent Sanitary Chemistry 

 

Water Quality of Process Effluent 

Sample Range from 04/01/2021 to 01/09/2025 

 

 

Correlation Coefficients (Pearson) 

 

Parameters Correlation Number of samples 

Effluent Flow:Ammonical-N 0.0306 147 

Effluent Flow:BOD 0.0765 144 

Effluent Flow:Total SS -0.084 146 

Effluent Flow:COD -0.087 147 

Effluent Flow:Total Phosphorus -0.262 147 

Effluent Flow:Chloride -0.200 147 

 

 

 

 

 

 

 

Parameters pH Ammoniacal 
Nitrogen  

as N 

Total 
Phosphorus  

as P 

Suspended 
Solids  

Chloride  

as Cl 

BOD  

Units pH (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) 

Average 7.1 0.6 2.7 6.5 635 6.5 

90-percentile 7.6 1.2 3.4 9.2 857 7.6 

Number of 
samples 

686 687 685 685 687 677 

Standard 
deviation 

0.4 0.8 0.6 2.8 161.9 2.9 
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Appendix D Results from H1 Assessment 

 

Caswell Stream 
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Caswell Brook 
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Blakesley Brook 
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River Tove 
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Appendix E Monte-Carlo Results – Non-
Sanitary 

Caswell Stream 
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Caswell Brook 
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Caswell Brook 

Lead – 95th percentile  

 

 

Blakesley Brook 
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River Tove 
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Appendix F Monte-Carlo Results – Sanitary 

 
Caswell Stream 
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Caswell Brook 
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Blakesly Brook 
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River Tove 
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