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14 Baseline Environmental Noise Survey 
14.1 Monitoring Locations 
14.1.1 Figures 1 to 5 present the monitoring locations.  

Figure 1 Monitoring Locations Site A 
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Figure 2 Monitoring Locations Site B  

 

 

Figure 3 Monitoring Locations Sites C to E 
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Figure 4 Monitoring Locations Site F and BESS Site 

 

 

Figure 5 Monitoring Locations Site G 
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14.2 Noise Survey Results 
14.2.1 The results of the noise measurements for monitoring positions LT1 - LT25 are presented in 

Table 1. 

Table 1: Noise Survey Results 

Period Monitoring 
Date and 
Times 

Location LAeq,T Period Monitoring 
Date and 
Times 

Location LAeq,T 

Weekday 
Daytime 

07:00 - 
23:00 

21/09/2023 – 
28/09/2023 

LT1 

66.2 103.3 18.2 62.3 36.0 

Weekday 
Night-time 

23:00 – 
07:00 

21/09/2023 – 
28/09/2023 56.5 90.9 17.4 39.8 20.0 

Weekend 
Daytime 

07:00 - 
23:00 

23/09/2023 – 
24/09/2023 64.4 102.2 21.6 60.9 32.0 

Weekend 
Night-time 

23:00 – 
07:00 

23/09/2023 – 
25/09/2023 56.0 89.1 21.0 49.4 34.0 

Weekday 
Daytime 

07:00 - 
23:00 

28/09/2023 – 
3/10/2023 

LT2 

51.5 96.4 20.7 47.6 42.0 

Weekday 
Night-time 

23:00 – 
07:00 

28/09/2023 – 
3/10/2023 38.6 73.3 19.4 34.6 32.0 

Weekend 
Daytime 

07:00 - 
23:00 

30/09/2023 – 
1/10/2023 49.7 88.1 20.2 44.1 29.0 

Weekend 
Night-time 

23:00 – 
07:00 

30/09/2023 – 
2/10/2023 36.6 69.1 18.2 33.9 36.0 

Weekday 
Daytime 

07:00 - 
23:00 

21/09/2023 – 
22/09/2023 LT3 60.3 91.0 22.9 57.7 38.0 
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Period Monitoring 
Date and 
Times 

Location LAeq,T Period Monitoring 
Date and 
Times 

Location LAeq,T 

Weekday 
Night-time 

23:00 – 
07:00 

21/09/2023 – 
23/09/2023 51.3 82.5 20.7 37.1 24.0 

Weekend 
Daytime 

07:00 - 
23:00 

23/09/2023 – 
24/09/2023 58.6 90.5 23.0 55.9 32.0 

Weekend 
Night-time 

23:00 – 
07:00 

23/09/2023 – 
24/09/2023 46.8 80.6 28.4 44.3 33.0 

Weekday 
Daytime 

07:00 - 
23:00 

21/09/2023 – 
27/09/2023 

LT4 

63.0 96.9 21.8 59.5 40.0 

Weekday 
Night-time 

23:00 – 
07:00 

21/09/2023 – 
27/09/2023 51.4 85.4 17.0 36.6 24.0 

Weekend 
Daytime 

07:00 - 
23:00 

23/09/2023 – 
24/09/2023 60.3 85.3 26.8 56.6 32.0 

Weekend 
Night-time 

23:00 – 
07:00 

23/09/2023 – 
25/09/2023 50.1 84.5 22.6 44.4 32.0 

Weekday 
Daytime 

07:00 - 
23:00 

21/09/2023 – 
27/09/2023 

LT5 

57.1 89.0 22.8 56.4 54.0 

Weekday 
Night-time 

23:00 – 
07:00 

21/09/2023 – 
27/09/2023 47.6 82.0 20.1 42.3 36.0 

Weekend 
Daytime 

07:00 - 
23:00 

23/09/2023 – 
24/09/2023 62.0 95.8 36.7 62.1 42.0 
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Period Monitoring 
Date and 
Times 

Location LAeq,T Period Monitoring 
Date and 
Times 

Location LAeq,T 

Weekend 
Night-time 

23:00 – 
07:00 

23/09/2023 – 
25/09/2023 49.7 76.2 29.9 50.7 38.0 

Weekday 
Daytime 

07:00 - 
23:00 

28/09/2023 – 
3/10/2023 

LT6 

49.8 78.6 21.0 49.2 39.0 

Weekday 
Night-time 

23:00 – 
07:00 

28/09/2023 – 
3/10/2023 42.3 73.0 17.5 40.5 40.0 

Weekend 
Daytime 

07:00 - 
23:00 

30/09/2023 – 
1/10/2023 43.7 82.5 23.8 45.4 31.0 

Weekend 
Night-time 

23:00 – 
07:00 

30/09/2023 – 
2/10/2023 39.6 69.9 18.1 38.0 36.0 

Weekday 
Daytime 

07:00 - 
23:00 

21/09/2023 – 
28/09/2023 

LT7 

62.5 92.0 24.5 65.9 51.0 

Weekday 
Night-time 

23:00 – 
07:00 

21/09/2023 – 
28/09/2023 54.6 80.8 16.6 48.0 24.0 

Weekend 
Daytime 

07:00 - 
23:00 

23/09/2023 – 
24/09/2023 61.7 91.3 29.9 64.5 44.0 

Weekend 
Night-time 

23:00 – 
07:00 

23/09/2023 – 
25/09/2023 52.9 86.2 24.1 47.7 34.0 

Weekday 
Daytime 

07:00 - 
23:00 

21/09/2023 – 
28/09/2023 LT8 51.9 85.6 25.9 49.7 37.0 
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Period Monitoring 
Date and 
Times 

Location LAeq,T Period Monitoring 
Date and 
Times 

Location LAeq,T 

Weekday 
Night-time 

23:00 – 
07:00 

21/09/2023 – 
28/09/2023 49.6 74.6 18.4 43.6 34.0 

Weekend 
Daytime 

07:00 - 
23:00 

23/09/2023 – 
24/09/2023 53.7 77.3 29.8 51.5 32.0 

Weekend 
Night-time 

23:00 – 
07:00 

23/09/2023 – 
25/09/2023 50.4 69.9 28.4 51.0 40.0 

Weekday 
Daytime 

07:00 - 
23:00 

28/09/2023 – 
3/10/2023 

LT9 

52.6 95.5 19.6 48.1 38.0 

Weekday 
Night-time 

23:00 – 
07:00 

28/09/2023 – 
3/10/2023 41.2 70.9 16.9 36.8 41.0 

Weekend 
Daytime 

07:00 - 
23:00 

30/09/2023 – 
1/10/2023 49.9 90.1 20.4 45.7 29.0 

Weekend 
Night-time 

23:00 – 
07:00 

30/09/2023 – 
2/10/2023 40.0 73.0 17.1 36.7 36.0 

Weekday 
Daytime 

07:00 - 
23:00 

28/09/2023 – 
3/10/2023 

LT10 

55.8 91.6 24.2 54.7 44.0 

Weekday 
Night-time 

23:00 – 
07:00 

28/09/2023 – 
3/10/2023 46.9 88.3 21.1 43.1 32.0 

Weekend 
Daytime 

07:00 - 
23:00 

30/09/2023 – 
1/10/2023 53.5 89.5 23.4 51.4 35.0 
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Period Monitoring 
Date and 
Times 

Location LAeq,T Period Monitoring 
Date and 
Times 

Location LAeq,T 

Weekend 
Night-time 

23:00 – 
07:00 

30/09/2023 – 
2/10/2023 46.7 88.6 18.5 42.7 36.0 

Weekday 
Daytime 

07:00 - 
23:00 

3/10/2023 – 
10/10/2023 

LT11 

53.6 94.3 24.3 49.9 46.0 

Weekday 
Night-time 

23:00 – 
07:00 

3/10/2023 – 
10/10/2023 43.0 76.8 20.3 37.8 30.0 

Weekend 
Daytime 

07:00 - 
23:00 

7/10/2023 – 
8/10/2023 52.8 83.8 24.1 47.1 36.0 

Weekend 
Night-time 

23:00 – 
07:00 

7/10/2023 – 
9/10/2023 41.8 77.7 20.1 33.7 31.0 

Weekday 
Daytime 

07:00 - 
23:00 

28/09/2023 – 
29/09/2023 

LT12 

44.0 74.9 22.1 43.5 36.0 

Weekday 
Night-time 

23:00 – 
07:00 

28/09/2023 – 
30/09/2023 36.1 68.5 21.1 35.3 39.0 

Weekend 
Daytime 

07:00 - 
23:00 

30/09/2023 – 
1/10/2023 43.3 83.2 26.1 44.5 30.0 

Weekend 
Night-time 

23:00 – 
07:00 

30/09/2023 – 
1/10/2023 42.9 66.7 29.2 44.1 37.0 

Weekday 
Daytime 

07:00 - 
23:00 

28/09/2023 – 
3/10/2023 LT13 59.0 95.9 25.4 58.1 37.0 
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Period Monitoring 
Date and 
Times 

Location LAeq,T Period Monitoring 
Date and 
Times 

Location LAeq,T 

Weekday 
Night-time 

23:00 – 
07:00 

28/09/2023 – 
3/10/2023 48.9 79.2 20.6 37.5 31.0 

Weekend 
Daytime 

07:00 - 
23:00 

30/09/2023 – 
1/10/2023 57.5 93.0 25.0 55.0 32.0 

Weekend 
Night-time 

23:00 – 
07:00 

30/09/2023 – 
2/10/2023 47.1 75.8 19.8 36.1 34.0 

Weekday 
Daytime 

07:00 - 
23:00 

3/10/2023 – 
10/10/2023 

LT14 

45.6 76.0 27.1 46.5 41.0 

Weekday 
Night-time 

23:00 – 
07:00 

3/10/2023 – 
10/10/2023 38.5 83.4 22.4 38.5 34.0 

Weekend 
Daytime 

07:00 - 
23:00 

7/10/2023 – 
8/10/2023 43.6 72.8 27.3 44.7 39.0 

Weekend 
Night-time 

23:00 – 
07:00 

7/10/2023 – 
9/10/2023 37.3 70.0 22.5 35.6 34.0 

Weekday 
Daytime 

07:00 - 
23:00 

3/10/2023 – 
10/10/2023 

LT15 

62.4 97.7 28.8 65.9 48.0 

Weekday 
Night-time 

23:00 – 
07:00 

3/10/2023 – 
10/10/2023 54.3 89.4 23.7 48.6 35.0 

Weekend 
Daytime 

07:00 - 
23:00 

7/10/2023 – 
8/10/2023 60.7 97.4 30.5 64.1 41.0 
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Period Monitoring 
Date and 
Times 

Location LAeq,T Period Monitoring 
Date and 
Times 

Location LAeq,T 

Weekend 
Night-time 

23:00 – 
07:00 

7/10/2023 – 
9/10/2023 53.5 82.4 22.5 47.9 37.0 

Weekday 
Daytime 

07:00 - 
23:00 

28/09/2023 – 
3/10/2023 

LT16 

62.0 102.9 26.3 59.1 42.0 

Weekday 
Night-time 

23:00 – 
07:00 

28/09/2023 – 
3/10/2023 52.8 87.4 19.7 42.0 37.0 

Weekend 
Daytime 

07:00 - 
23:00 

30/09/2023 – 
1/10/2023 60.7 102.7 25.4 55.5 33.0 

Weekend 
Night-time 

23:00 – 
07:00 

30/09/2023 – 
2/10/2023 50.6 82.1 19.6 40.2 38.0 

Weekday 
Daytime 

07:00 - 
23:00 

30/09/2023 – 
3/10/2023 

LT17 

48.3 78.0 27.0 49.8 39.0 

Weekday 
Night-time 

23:00 – 
07:00 

30/09/2023 – 
3/10/2023 42.5 74.9 25.6 42.1 34.0 

Weekend 
Daytime 

07:00 - 
23:00 

30/09/2023 – 
1/10/2023 46.6 72.6 26.7 49.1 41.0 

Weekend 
Night-time 

23:00 – 
07:00 

30/09/2023 – 
2/10/2023 40.5 75.9 22.6 37.0 37.0 

Weekday 
Daytime 

07:00 - 
23:00 

3/10/2023 – 
10/10/2023 LT18 47.3 77.0 29.9 47.0 46.0 
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Period Monitoring 
Date and 
Times 

Location LAeq,T Period Monitoring 
Date and 
Times 

Location LAeq,T 

Weekday 
Night-time 

23:00 – 
07:00 

3/10/2023 – 
10/10/2023 41.5 79.4 29.6 41.5 37.0 

Weekend 
Daytime 

07:00 - 
23:00 

7/10/2023 – 
8/10/2023 44.4 75.8 33.1 44.9 42.0 

Weekend 
Night-time 

23:00 – 
07:00 

7/10/2023 – 
9/10/2023 40.8 73.1 29.1 41.3 38.0 

Weekday 
Daytime 

07:00 - 
23:00 

28/09/2023 – 
3/10/2023 

LT19 

42.5 83.2 25.7 42.9 36.0 

Weekday 
Night-time 

23:00 – 
07:00 

28/09/2023 – 
3/10/2023 38.1 58.4 22.9 38.3 28.0 

Weekend 
Daytime 

07:00 - 
23:00 

30/09/2023 – 
1/10/2023 39.9 70.5 25.8 41.6 36.0 

Weekend 
Night-time 

23:00 – 
07:00 

30/09/2023 – 
2/10/2023 35.5 68.3 23.0 34.5 35.0 

Weekday 
Daytime 

07:00 - 
23:00 

20/02/2024 – 
27/02/2024 

LT20 

57.0 93.3 34.4 54.2 38.0 

Weekday 
Night-time 

23:00 – 
07:00 

20/02/2024 – 
27/02/2024 49.7 87.3 33.6 44.1 36.0 

Weekend 
Daytime 

07:00 - 
23:00 

24/02/2024 – 
25/02/2024 55.4 86.8 32.8 51.9 36.0 
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Period Monitoring 
Date and 
Times 

Location LAeq,T Period Monitoring 
Date and 
Times 

Location LAeq,T 

Weekend 
Night-time 

23:00 – 
07:00 

24/02/2024 – 
25/02/2024 46.2 79.0 34.0 39.7 35.0 

Weekday 
Daytime 

07:00 - 
23:00 

20/02/2024 – 
23/02/2024 

LT21 

49.4 94.6 32.4 47.7 38.0 

Weekday 
Night-time 

23:00 – 
07:00 

20/02/2024 – 
23/02/2024 43.8 78.8 29.7 43.8 40.0 

Weekend 
Daytime 

07:00 - 
23:00 

24/02/2024 43.7 82.7 30.6 41.0 33.0 

Weekend 
Night-time 

23:00 – 
07:00 

24/02/2024 – 
25/02/2024 36.9 68.6 28.2 36.8 35.0 

Weekday 
Daytime 

07:00 - 
23:00 

20/02/2024 – 
27/02/2024 

LT22 

56.3 89.2 27.6 56.0 42.0 

Weekday 
Night-time 

23:00 – 
07:00 

20/02/2024 – 
27/02/2024 48.9 85.3 20.5 47.6 39.0 

Weekend 
Daytime 

07:00 - 
23:00 

24/02/2024 – 
25/02/2024 54.7 90.8 25.7 54.6 38.0 

Weekend 
Night-time 

23:00 – 
07:00 

24/02/2024 – 
25/02/2024 45.0 73.5 20.5 44.6 28.0 

Weekday 
Daytime 

07:00 - 
23:00 

08/05/2024 – 
11/05/2024 

LT23 

63.5 102.7 23.8 67.0 42.0 
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Period Monitoring 
Date and 
Times 

Location LAeq,T Period Monitoring 
Date and 
Times 

Location LAeq,T 

Weekday 
Night-time 

23:00 – 
07:00 

08/05/2024 – 
11/05/2024 

58.1 89.5 18.8 56.1 26.0 

Weekend 
Daytime 

07:00 - 
23:00 

08/05/2024 – 
11/05/2024 

63.1 94.5 30.8 66.8 44.0 

Weekend 
Night-time 

23:00 – 
07:00 

08/05/2024 – 
11/05/2024 

55.4 84.7 18.7 52.6 22.0 

Weekday 
Daytime 

07:00 - 
23:00 

08/05/2024 – 
14/05/2024 

LT24 

65.4 101.2 25.4 69.0 42.0 

Weekday 
Night-time 

23:00 – 
07:00 

08/05/2024 – 
14/05/2024 

60.4 89.5 20.7 55.9 32.0 

Weekend 
Daytime 

07:00 - 
23:00 

08/05/2024 – 
14/05/2024 

64.0 93.0 26.8 68.2 44.0 

Weekend 
Night-time 

23:00 – 
07:00 

08/05/2024 – 
14/05/2024 

57.5 87.7 21.4 55.2 31.0 

Weekday 
Daytime 

07:00 - 
23:00 

08/05/2024 – 
15/05/2024 

LT25 

50.5 89.1 19.2 49.1 38.0 

Weekday 
Night-time 

23:00 – 
07:00 

08/05/2024 – 
15/05/2024 

52.1 89.3 18.3 40.9 24.0 

Weekend 
Daytime 

07:00 - 
23:00 

08/05/2024 – 
15/05/2024 

53.3 86.0 21.6 51.4 36.0 



Green Hill Solar Farm – EIA Scoping Report Appendices 

July 2024 

 
15 |  P a g e  
 

Period Monitoring 
Date and 
Times 

Location LAeq,T Period Monitoring 
Date and 
Times 

Location LAeq,T 

Weekend 
Night-time 

23:00 – 
07:00 

08/05/2024 – 
15/05/2024 

54.1 81.6 19.9 40.1 22.0 
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Section 1.0: Introduction 
 
1.1 Background 

Mabbett & Associates Ltd (Mabbett) has been appointed to provide glint and glare assessment services 
the proposed solar development, Green Hill, to be located near Northampton, England. A high-level 
receptor review has been undertaken to evaluate potential light-sensitive receptors which may be impacted 
by glint and glare from Green Hill Solar Farm which will be taken forward for the full technical glint and 
glare assessment (hereafter referred to as the Scheme).  

1.2   Glint & Glare 

Reflectivity refers to light that is reflected off surfaces (e.g. glazed surfaces or areas of metal cladding). 
The potential effects of reflectivity are glint and glare. The U.S. Federal Aviation Administration’s (FAA) 
‘Technical Guidance for Evaluating Selected Solar Technologies on Airports’ provides the following glint 
and glare definitions: 
 

• Glint – “a momentary flash of bright light” 

• Glare – “a continuous source of bright light” 
 
These present an ocular hazard to light sensitive receptors such as road users, train drivers, occupants of 
nearby dwellings, pilots, and air-traffic control personnel, as they can cause a brief, temporary or 
permanent eye damage (ocular impact categories and significance further discussed in Section 4.3).  
 
In general, solar photovoltaic (PV) systems are constructed of dark, light-absorbing material designed to 
maximise light adsorption and minimise reflection. However, the glass surfaces of solar PV systems also 
reflect sunlight to varying degrees throughout the day and year, based on the incidence angle of the sun 
relative to ground-based receptors. Lower incidence angles amount to increased reflection.  
 
As such, the amount of light reflected off a solar PV panel surface or an array of solar panels depends on: 
 

• The amount of sunlight hitting the surface; 

• Its surface reflectivity; 

• Its geographic location; 

• Time of the year; 

• Cloud coverage; and  

• Panel orientation. 
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Section 2.0: Site Description & Scheme 
 
2.1 Scheme 

The site is situated on land north of Northampton and is made up of a disparate number of sites, as can 
be seen below in Figure 2.1. 
 
Figure 2.1: Site Location 

 
Imagery © 2024 Google Satellite 

 
Green Hill Solar Farm is split into different areas. One area is for a Battery Energy Storage System (BESS) 
and will not include the installation of any solar arrays. Therefore, this area will not be relevant for a glint 
and glare assessment. Additionally, the Cable Route Search Area will not include the installation of any 
solar arrays, and as such, will not be relevant for a glint and glare assessment. An aerial view of the 
remaining areas (that will include solar panels) is shown below in Figure 2.2. 
 
For the purpose of this study of this receptor review, Area C, Area D, and Area E have been assessed 
together to avoid overlapping and “double-counting” of some receptors.   
 
It should be noted that early baseline conditions surveys for Site A.2, the potential extension of Site A, 
have not been completed prior to the submission of this Scoping Report. Due to its proximity to Site A, the 
baseline conditions for Site A.2 are assumed for the purpose of this Scoping Report to be equivalent to 
Site A. If Site A.2 is taken forward and included in the Scheme, the baseline conditions will be shared with 
key stakeholders and any differences from the Site A baseline identified, and will be presented in the PEIR 
for statutory consultation ahead of the submission of the completed ES as part of the future DCO 
submission. 
 
Whilst the baseline conditions for Site A.2 are not yet available, due to its proximity to Site A, it is proposed 
that the assessment of likely significant environmental effects from Site A.2 is to be carried out in the same 
manner as for Site A. In the event any characteristics of Site A.2 are found to differ from the baseline for 
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Site A, the differences identified between the baseline surveys will be shared with key stakeholders and, 
will be assessed in full in the ES. 
 
Figure 2.2: Green Hill Solar Farm 

 
Imagery © 2024 Google Satellite 
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Section 3.0: Receptor Identification 
 
3.1 Residential Dwellings 

While no technical distance limits/thresholds are reported within which solar reflections are possible for 
such receptors, the potential for significance of a reflection decreases with distance due to an observer’s 
decreasing field of vision capability with increasing distance, as well as possible obstructions such as 
shielding caused by terrain and vegetation. Industry guidance advises that dwelling receptors at up to 1 
km from solar panels may be considered in terms of potential glare impact.  
 
A number of residential dwellings exist within 1 km of the Scheme boundaries. Only the receptor points 
closest to the Scheme with a potential line of sight towards the PV panels were considered, as other 
dwellings are expected to be screened by these receptors, as well as vegetation and/or other infrastructure 
found in between them. The high-level review was undertaken using mapping and aerial photography.  
 
The residential dwellings will be modelled at an additional height of 1.8m above ground level as this is 
considered to represent typical viewing height on ground floor, which is typically occupied during daylight 
hours. 
 
3.1.1 Green Hill A 

In total, 90 residential dwellings have been identified within this area. Receptor points closest to the 
Scheme with a potential line of sight towards the PV panels can be seen below in Figure 3.1. 
 
Figure 3.1: Nearby Residential Dwellings – Green Hill A 

 
Imagery © 2024 Google Satellite 
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3.1.2 Green Hill B 

In total, 42 residential dwellings have been identified assessment within this area. Receptor points closest 
to the Scheme with a potential line of sight towards the PV panels can be seen below in Figure 3.2. 
 
Figure 3.2: Nearby Residential Dwellings – Green Hill B 

 
Imagery © 2024 Google Satellite 
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3.1.3 Green Hill C, D and E 

In total, 202 residential dwellings have been identified assessment within this area. Receptor points closest 
to the Scheme with a potential line of sight towards the PV panels can be seen below in Figure 3.3 and 
Figure 3.4. 
 
Figure 3.3: Nearby Residential Dwellings – Green Hill C, D and E (North) 

 
Imagery © 2024 Google Satellite 
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Figure 3.4: Nearby Residential Dwellings – Green Hill C, D and E (South) 

Imagery © 2024 Google Satellite   
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3.1.4 Green Hill F 

In total, 229 residential dwellings have been identified assessment within this area. Receptor points closest 
to the Scheme with a potential line of sight towards the PV panels can be seen below in Figure 3.5 and 
Figure 3.6. 
 
Figure 3.5: Nearby Residential Dwellings – Green Hill F (North) 

Imagery © 2024 Google Satellite 
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Figure 3.6: Nearby Residential Dwellings – Green Hill F (South) 

Imagery © 2024 Google Satellite  
 
3.1.5 Green Hill G 

In total, 118 residential dwellings have been identified assessment within this area. Receptor points closest 
to the Scheme with a potential line of sight towards the PV panels can be seen below in Figure 3.7. It is 
noted that Green Hill F and Green Hill G share five residential receptors. 
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Figure 3.7 Nearby Residential Dwellings – Green Hill G 

 
Imagery © 2024 Google Satellite 

3.1.6 Summary 

The initial review list of dwelling receptors is presented in Appendix A.  
 
Professional judgement will be applied in the selection of representative dwellings from this list for technical 
modelling where there are clusters of multiple dwellings with a similar view of the Scheme. 
 
3.2 Road Infrastructure 

In accordance with industry guidance, road receptors within 1km of the site boundary of the Scheme may 
be considered.  
 
Major National, National and Regional roads are predicted to have higher level of traffic compared to local 
roads and have higher sensitivity. Therefore, these roads that are within 1 km from the solar PV 
development boundary with a visual line of sight to the panels will be considered for the technical 
modelling.  
 
In accordance with industry guidance, technical modelling is not recommended for local roads, where 
traffic densities are likely to be relatively low. Any solar reflections from the Scheme that are experienced 
by a road user along a local road would be considered 'Low / Minor' impact magnitude. 
 
The residential dwellings will be modelled at an additional height of 1.5m above ground level as this is 
considered to represent typical viewing height of road users. 
 
3.2.1 Green Hill A 

A high-level receptor screening indicates that no Major National, National and Regional roads are within 
the 1 km of the Scheme. 
 
Therefore, road infrastructure would not be considered within the modelling assessment for this area.  
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3.2.2 Green Hill B 

A high-level receptor screening indicates that Kettering Road (A43) lies within 1km of the Scheme. This 
section of the A43 road is not on the Strategic Road Network1 and it is expected that it will be managed by 
the local authorities, North Northamptonshire Council and West Northamptonshire Council. 
 
A high-level review indicates that there is no line of sight from the A43 and the proposed arrays. As such, 
the A43 would be qualitatively reviewed in the assessment, but would not have to be included within the 
technical modelling. 
 
3.2.3 Green Hill C, D and E 

A high-level receptor screening indicates that the A4500, A509 and Northampton Road (B573) lie within 
1km of the Scheme. These roads are not on the Strategic Road Network14 and it is expected that they will 
be managed by the local authority, North Northamptonshire Council. 
 
A high-level review indicates that there is no line of sight from the A509 and the proposed arrays. As 
such, the A509 would be qualitatively included in the assessment, but would not have to be included 
within the technical modelling. 
 
Based on a high-level review, there is a potential line of sight to the panels from A4500 and B573 road 
users such that glare modelling should be undertaken, as shown below in Figure 3.8. 
 
Figure 3.8: Roads with Potential Line of Sight Towards Panels – Green Hill C, D and E 

 
Imagery © 2024 Google Satellite 

 

 
1 National Highways, Strategic Road Network map 
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3.2.4 Green Hill F 

A high-level receptor screening indicates that the A509 lies within 1km of the Scheme. This road is not on 
the Strategic Road Network14 and it is expected that it will be managed by the local authority, North 
Northamptonshire Council. 
 
Based on a high-level review, there is a potential line of sight to the panels from the A509 road users 
such that glare modelling should be undertaken, as shown below in Figure 3.9. 
 
Figure 3.9: Roads with Potential Line of Sight Towards Panels – Green Hill F 

 
Imagery © 2024 Google Satellite 

3.2.5 Green Hill G 

A high-level receptor screening indicates that the A428 and the A509 lies within 1km of the Scheme. This 
section of the A428 nor the A509 are on the Strategic Road Network14 and it is expected that it will be 
managed by the local authorities, North Northamptonshire Council and City of Milton Keynes Council. 
 
Based on a high-level review, there is a potential line of sight to the panels from the A509 road users such 
that glare modelling should be undertaken, as shown below in Figure 3.10. It is noted that road users along 
the A509 will be affected by both Green Hill F and Green Hill G. 
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Figure 3.10 Roads with Potential Line of Sight Towards Panels – Green Hill G 

 
Imagery © 2024 Google Satellite 

3.2.6 Summary 

As above, the following sections of roads are within 1km of the Scheme with a potential line of sight and 
will be taken forward for technical modelling: 

• The A4500 and B573 were identified within the screening distance of Green Hill E. 

• The A509 was identified within the screening distance of Green Hill F and Green Hill G. 

• The A428 was identified within the screening distance of Green Hill G.  
 
Further details of the receptors to be modelled are presented in Appendix B. 
 
Other sections of roads within 1km the Scheme without line of sight will be discussed qualitatively within 
the assessment but not included within the technical modelling. These include:  

• Kettering Road (A43) was identified within the screening distance of Green Hill B.  

• The A509 was identified within the screening distance of Green Hill E  
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3.3 Aviation Infrastructure 

The CAA CAST guidance2 specifies that: 
 
“The receptors that should be considered are usually ATS personnel in a control tower and pilots of aircraft 
within a suitable distance of an aerodrome. It is essential to conduct a glint and glare assessment when a 
reflective surface is to be located on or immediately adjacent to an aerodrome. In most cases, an 
assessment should be undertaken for a solar PV development which is being proposed within a specific 
distance (indicated by the aerodrome authority) from an aerodrome. For many aerodromes, 5km is the 
distance of choice but it could be considered out to 10km. In exceptional circumstances, assessments may 
be required beyond 10km.”  
 
The glint and glare assessment will evaluate the potential impacts of the Scheme on light-sensitive aviation 
infrastructure receptors. The assessment will assess the impact on the: 

• Pilots in aircraft on final approach towards the aerodrome’s runway(s); and 

• The Air Traffic Control Tower (ATCT, if applicable). 
 
Further consultation with the aerodromes may be required to understand if additional assessments, such 
as pilots in a visual circuit, required. 
 
Aerodromes immediately adjacent to solar panel areas and those within 5km will be modelled. Aerodromes 
at 5-10km from solar panel areas may be qualitatively assessed, although modelling may be considered 
at further distances where there are other panel areas within 5km of the aerodrome. 
 
Aviation infrastructure within 5km and 10km are shown below in Figure 3.11. 
 
Figure 3.11: Aviation Infrastructure within 5km and 10km of Green Hill Sites 

 
Imagery © 2024 Google Satellite 

 

 
2 Available at  
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3.3.5 Green Hill G 

A high-level receptor screening exercise with a focus area of 10km indicates the following aviation 
infrastructure: 

• Easton Maudit Airstrip – approximately 2.4km northwest of site. 

• Top Farm Airstrip – approximately 9.9km southeast of site. 

• Tower Farm Airstrip – approximately 9.9km southwest of site. 
 
3.3.6 Summary 

As above, the following aerodromes are within 5km of the Scheme and will be taken forward for technical 
modelling: 

• Hold Farm Airstrip 

• Pitsford Airstrip 

• Sywell Aerodrome  

• William Pitt Airstrip 

• Easton Maudit Airstrip 

• Tower Farm Airstrip 
 
Further details of the receptors to be modelled are presented in Appendix C. 
 
Other aviation receptors between 5km and 10km from the Scheme include Rothwell Airstrip, New Farm 
Airfield, and Top Farm Airstrip. None of these aerodromes have an ATCT. It is likely that at this distance, 
any glare towards pilots on final approach will have ‘low potential for after-image’ (green glare), which 
corresponds to a ‘Low / Minor’ magnitude impact. Coupled with the ‘Medium’ receptor sensitivity, it is not 
considered possible to have significant glint and glare impacts upon these aerodromes. Technical 
modelling is not proposed for these aerodromes on this basis. 
 
3.4 Rail Infrastructure  

In accordance with industry guidance, rail operators may raise an objection to solar developments that are 
within 500m of their infrastructure due to safety implications caused by glare on train drivers, level 
crossings and railway light signals.  
 
3.4.1 Green Hill A 

A high-level receptor review indicates no rail infrastructure within this screening distance. Therefore, no 
railway receptors would be considered within the modelling assessment for this area. 
 
3.4.2 Green Hill B 

A high-level receptor review indicates no rail infrastructure within this screening distance. Therefore, no 
railway receptors would be considered within the modelling assessment for this area. 
 
3.4.3 Green Hill C, D, and E  

A high-level receptor review indicates no rail infrastructure within this screening distance. Therefore, no 
railway receptors would be considered within the modelling assessment for this area. 
 
3.4.4 Green Hill F 

A high-level receptor review indicates no rail infrastructure within this screening distance. Therefore, no 
railway receptors would be considered within the modelling assessment for this area. 
 
3.4.5 Green Hill G 

A high-level receptor review indicates no rail infrastructure within this screening distance. Therefore, no 
railway receptors would be considered within the modelling assessment for this area. 
 
3.4.6 Summary  

As above, no rail infrastructure was identified within the screening distance of any Green Hill sites. 
Technical modelling of railway infrastructure is scoped out on this basis. 
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Section 4.0: Stakeholder Consultation 
 
4.1 Consultation Process 

The following stakeholders will require consultation: 

• Safeguarding personnel at  
o Hold Farm Airstrip 
o Pitsford Airstrip 
o Sywell Aerodrome  
o William Pitt Airstrip 
o Easton Maudit Airstrip 
o Tower Farm Airstrip 
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EXECUTIVE SUMMARY 

Report Purpose 

Pager Power has been retained to assess the potential electromagnetic fields generated by 
electrical equipment within a ground-mounted solar photovoltaic development with respect to 
safe levels for human exposure. The proposed development is located between Northampton 
and Wellingborough, Northamptonshire, England, and will include underground power cables, 
transformers, photovoltaic (PV) inverters, substations and Battery Energy Storage System 
(BESS)1.  

Emissions  

All electrical equipment emits electric and magnetic radiation. Power cables produce both 
electric and magnetic fields which can potentially affect human health. Radiation from 
underground cables is generally less than radiation from overhead powerlines because emissions 
from adjacent conductors within a cable tend to cancel each other out. When assessing the 
impacts of overhead power lines, it is important to consider the impact of both electric and 
magnetic fields. Underground cables generally cause a negligible electric field above ground but 
can cause a significant magnetic field which is dependent on the current in the conductors. 

Standards in the UK 

The UK Policy on public exposure limits to EMF radiation is designed to comply with the 1998 
ICNIRP (International Commission on the Non-Ionizing Radiation Protection) guidelines in terms 
of the 1999 EU Recommendation. In 2010 ICNIRP produced new guidelines but these have not 
yet been incorporated into UK Policy. The public exposure limits in UK policy define reference 
levels for electric and magnetic fields. Where field levels exceed these reference levels in 
significantly occupied spaces, further investigation is warranted. Further information can be 
found in section 3 of the report.  

Overall Conclusion 

Maximum levels of electromagnetic radiation from the proposed underground cables are 
predicted to be below ICNIRP reference levels for magnetic fields.  

Radiation from the transformers and PV inverters will be even less significant because the 
equipment is typically housed in protective enclosures and the transformers and PV inverters 
will be CE marked, meaning they should not generate or be affected by electromagnetic 
disturbance. 

Additionally, radiation from the substations and BESS will not be significant as they will be 
located at least 100m from any surrounding dwellings and workplaces. For users of Public Rights 

 

1 The maximum voltages and potential locations for all underground cables, transformers/PV inverters and BESS have 
been considered to account for a worst-case scenario in the absence of a finalised electrical design of the site. 
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of Way (PRoWs), any radiation effects would likely be minimal as these are not continually 
occupied, rather they are moving receptors, as opposed to residential dwellings and workplaces. 

Conclusions – 11kV to 400kV Underground Cables  

The maximum magnetic field produced by the proposed underground cables (ranging from 11kV 
to 400kV) is predicted to be 96.17 micro-Tesla. Therefore, the magnetic field levels are below 
the reference level from the public exposure limits in UK policy (100 micro-Tesla). External 
electric fields are not produced by underground cables so have not been considered.  

The electrical design is considering up to four high-voltage cables along certain sections of the 
cable route. This could lead to a cumulative effect on the resulting magnetic field intensity. As 
the voltages and number of cables within the cable trenches are yet to be confirmed for the 
Scheme, there is insufficient information to prove that the reference limits would not be 
exceeded. Further consideration is recommended once these details are confirmed. 

Conclusions - Transformers, and PV Inverters 

Notable sources of radiation other than the cables will be the transformers/PV inverters 
positioned across the proposed development.  

The transformers and PV inverters will be ‘CE’ marked. CE marking indicates that a product has 
been assessed by the manufacturer and deemed to meet European Union safety, health and 
environmental protection requirements. CE marking requirements have been adopted and 
extended indefinitely in Great Britain. The CE marking should ensure that electrical and 
electronic equipment does not generate, or is not unintentionally affected by, electromagnetic 
disturbance. 

Furthermore, the transformers and PV inverters are predicted to produce fields at a lower level 
than that of underground cables because the equipment is typically housed in protective 
enclosures.  

Conclusions - Substations and BESS 

The Scheme will connect to Grendon Substation (an existing National Grid distribution 
substation). According to UK regulation, the substation conforms with the applicable exposure 
limitations for the general public, and the field from the equipment inside a substation does not 
extend far, if at all, outside the perimeter fence. Additionally, the Scheme will include connection 
to up to two 400kV substations, along with numerous 132kV and 33kV substations throughout 
the Scheme. These substations are expected to be 'CE' marked and housed in protective 
enclosures, and thus predicted to produce fields at a lower level than that of underground cables.  

The BESS contributes to the electromagnetic radiation produced by the proposed development. 
The favoured site for the BESS is Green Hill BESS surrounding Grendon Substation, which 
encompasses three potential locations. When evaluating all three proposed BESS locations 
surrounding Grendon Substation, the closest dwelling is over 175m away. Furthermore, other 
potential sites under consideration for the BESS are Sites A, B, C, E, F, and G, and the location of 
the BESS within these sites will be located no closer than 100m from any dwelling or workplaces.  
For users of PRoWs, any radiation effects would likely be minimal as these are not continually 
occupied, rather they are moving receptors, as opposed to residential dwellings and workplaces. 
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As electromagnetic radiation levels reduce with increased distance, all nearby dwellings and 
work places are expected to be situated at a safe distance from the BESS installations. 
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ABOUT PAGER POWER 

Pager Power is a dedicated consultancy company based in Suffolk, UK. The company has 
undertaken projects in 59 countries internationally.  

The company comprises a team of experts to provide technical expertise and guidance on a range 
of planning issues for large and small developments. 

Pager Power was established in 1997. Initially the company focus was on modelling the impact 
of wind turbines on radar systems. Over the years, the company has expanded into numerous 
fields including: 

• Renewable energy projects. 

• Building developments. 

• Aviation and telecommunication systems. 

Pager Power prides itself on providing comprehensive, understandable, and accurate 
assessments of complex issues in line with national and international standards. This is 
underpinned by its custom software, longstanding relationships with stakeholders and active role 
in conferences and research efforts around the world. 

Pager Power’s assessments withstand legal scrutiny and the company can provide support for a 
project at any stage. 
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1 INTRODUCTION 

1.1 Purpose of the Study 

Pager Power has been retained to assess the potential electromagnetic fields generated by 
electrical equipment within a fixed ground-mounted solar photovoltaic development, with 
respect to safe levels for human exposure. The proposed development is located between 
Northampton and Wellingborough, Northamptonshire, England, and will consist of underground 
power cables, transformers, photovoltaic (PV) inverters, substations and Battery Energy Storage 
System (BESS)2.  

1.2 Proposed Development Site Areas 

Figure 1 below shows the site areas (dark blue polygons) and cable search area (light blue 
polygons) for the proposed development.  

 
Figure 1 Proposed development site areas 

 

2 The maximum voltages and potential locations for all underground cables, transformers/PV inverters and BESS have 
been considered to account for a worst-case scenario in the absence of a finalised electrical design of the site. 

Site A 

Site B 

Site C 

Site D 

Site E 

BESS Site & Grendon Substation 

Site F 

Site G 

Site A.2 



 

 

High-Level Electromagnetic Field Assessment  Green Hill        11 

 

1.3 Assessed Infrastructure 

The known locations of assessed infrastructure are shown in Figure 23 below: 

• Maximum proposed solar array footprint (red polygons); 

• All proposed underground cable routes (blue area denotes overall Cable Route Search 
Area within which the underground cables would be located). 

Figure 2 is intended to provide an overview of the environment and infrastructure.  

 
Figure 2 Assessed infrastructure locations 

The technical information considered within this assessment is presented in Table 1 below and 
on the following page. Information in italics is to be confirmed and are subject to change as 
design progresses.  This table should be read in conjunction with Chapter 4 Scheme Description 
of the Scoping Report. 

Assessed Infrastructure Technical Information 

Underground 
cables 

Voltages 11kV to 400kV cables 

Locations Within the search area highlighted in Figure 2 

 

3 Source:   
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Assessed Infrastructure Technical Information 

Minimum Depth 0.75m - subject to design and ground conditions 

Substations 

Voltages 
Up to two 400kV substations, and a number of 

132kV and 33kV substations 

Proposed locations 

33kV Site C, D and E4  

132kV 
Sites A, A.2, B and G 

Site F 

400kV 
Existing Grendon Substation 

Sites C, E or F and BESS site   

BESS Proposed locations Sites A, B, C, E, BESS Site (preferred), F or G 

Conversion 
Units 

(Transformers 
and PV 

inverters) 

Proposed locations Positioned across the proposed development 

Table 1 Assessed infrastructure technical information

 

4 The locations of 33kV substations will be determined by the final location of the 400kV substation. Site C and/or 
Site E will require 33kV substations based on which site does not house the 400kV substation. 
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2 TECHNICAL BACKGROUND 

2.1 Emissions  

All electrical equipment emits electric and magnetic radiation. Power cables produce both 
electric and magnetic fields which can potentially affect human health. Radiation from 
underground cables is generally less than radiation from overhead lines because emissions from 
adjacent conductors within a cable tend to cancel each other out. When assessing the impacts 
of overhead powerlines, it is important to consider the impact of both electric and magnetic 
fields. 

Underground cables generally cause a negligible electric field above ground but can cause a 
significant magnetic field which is dependent on the current in the conductors. 

2.2 Electromagnetism 

The movement of electric charge causes electric and magnetic fields to be produced in the space 
surrounding the charge. Human exposure to such fields can cause health problems if persistent 
and/or they are of high strength. The magnitude of the effects is dependent on both the field 
strength and the exposure time. 

2.3 Health Concerns – Potential Effects 

The potential effects on human health caused by time-varying magnetic fields, such as those 
generated by AC5 cables, are due to induced current on functions of the central nervous system. 
There are various international bodies which provide maximum safe exposure levels to time 
varying electromagnetic fields.  

Various sources of information relating to safe exposure levels have been reviewed as part of 
this study. 

The UK Policy on public exposure limits to EMF radiation is designed to comply with the 1998 
ICNIRP (International Commission on the Non-Ionizing Radiation Protection) guidelines in terms 
of the 1999 EU Recommendation. In 2010 ICNIRP produced new guidelines but these have not 
yet been incorporated into UK Policy. The public exposure limits in UK policy define reference 
levels for electric and magnetic fields. Where field levels exceed these reference levels in 
significantly occupied spaces, further investigation is warranted.  

Another relevant resource consulted is the EMFs.info webpage, where the UK electricity 
industry have collected the relevant studies pertaining to safe limits on exposure in the UK and 
elsewhere in the world. The relevant sections are analysed in the next chapter. 

2.4 Radiation from Home Electrical Equipment 

The World Health Organization (WHO) publishes data regarding electromagnetic fields including 
the following typical levels for home electrical equipment, shown in Table 1 below. 

 

5 Alternating Current 
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Appliance  
Electric field strength (Volts 

per metre) 
Magnetic field strength 

(micro-Tesla) (at 1 metre) 

Hair Dryer 80 0.01 – 7 

Iron 120 0.12 – 0.3 

Vacuum Cleaner 50 2 – 20 

Refrigerator 120 0.01 – 0.25 

Television 60 0.04 - 2 

Table 2 Typical emissions from home electrical equipment 

2.5 Radiation Reduction with Distance 

Radiation levels reduce with distance which means, for example, the typical magnetic field from 
a vacuum cleaner reduces from 800 micro-Tesla to 2 micro-Tesla when the separation distance 
increases from 3 centimetres to 100 centimetres.  

This means radiation levels from the cables, transformers, PV inverters, substations and BESS 
will tend to reduce with distance in any direction – including towards a receptor.  
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3 OVERVIEW OF ELECTROMAGNETIC FIELDS  

3.1 Overview 

The Electricity Networks Association6 provides a comprehensive overview of electromagnetic 
fields (EMFs) and the issues associated with these on their webpage7. Regarding health issues 
caused by EMFs they state the following: 

However, there are suggestions that magnetic fields may cause other diseases, principally childhood 
leukaemia, at levels below these limits. The evidence for this comes from epidemiology studies, which 
have found a statistical association - an apparent two-fold increase in leukaemia incidence, from about 
1 in 24,000 per year up to 1 in 12,000 per year, for the children with the top half percent of exposures. 
The evidence is strong enough for magnetic fields to be classified by the World Health Organization 
as "possibly carcinogenic". But because these studies only show statistical associations and do not 
demonstrate causation, and because the evidence from the laboratory is against, the risk is not 
established, it remains only a possibility. 

3.2 Exposure limits in the UK 

As set out in the previous section, the limits in the UK come from the 1998 ICNIRP guidelines. 
The original guidance in 1999 specified: 

i) Basic Restrictions 

These are the levels at which radiation is potentially harmful to humans. This is a current 
density8 given in mA m-2 (milliamps per metre squared). 

ii) Reference Level (Investigation Level) 

Provided for practical exposure assessment purposes to determine whether the basic 
restrictions are likely to be exceeded. Compliance with the reference level will ensure 
compliance with the relevant basic restriction. 

iii) Field Actually Required 

This is the field strength at which the basic restriction is likely to be exceeded. 

The values for the above stated in the ICNIRP 1998 paper are shown in Table 3 on the following 
page. These are the public exposure values, not the occupational exposure values – the former 
is more conservative than the latter by a factor of five. 

  

 

6 This is an industry body for the companies which run the UK and Ireland’s energy networks. The group comprises 14 
members including National Grid. 
7   
8 Current density is the amount of electric current flowing through a unit area. 
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ICNIRP 1998 – Public Exposure Limits 

Basic 
Restriction 

(mA m-2) 

Magnetic Fields 
Reference Level 

(µT) 

Electric Fields 
Reference 

Level (kV m-1) 

Magnetic Field 
Actually Required 
to Exceed Basic 
Restriction (µT) 

Electric Field 
Actually Required 
to Exceed Basic 

Restriction (kV m-1) 

2 100 5 360 9 

Table 3 ICNIRP Exposure Limits 1998 

The levels in Table 2 will be considered within this analysis. 

3.3 Height Above Ground Used for Testing Compliance 

EMFs.info specifically states the following with regard to the height to be used to test 
compliance: 

The standard height for measuring fields, especially from power lines, is 1 m above ground level ...  This 
isn't just because it's a convenient round number, it's because roughly half way up the height of a 
standing person is actually the height that gives the best approximation to the induced current in the 
body. 

3.4 Safe Levels – Summary 

The values of interest are those shown in Table 3 above. Effectively, this means that in locations 
of significant exposure time, such as residences, levels should be below: 

• 100µT (magnetic fields). 

• 5kV m-1 (electric fields). 

Values exceeding the limits above, at one metre above ground level, would suggest that further 
investigation is required.  

http://www.emfs.info/The+Science/highfields/Inducedcurrents/
http://www.emfs.info/The+Science/highfields/Inducedcurrents/
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4 TECHNICAL ASSESSMENT 

4.1 Field Levels – Underground Cables 

Field level data from various cable configurations have been sourced from EMFS.info. The data 
below and on the following page shows the magnetic fields for 400kV cables, which represent 
the maximum assumed voltage for underground cables in the proposed development, 
considering a worst-case scenario. Typical values for magnetic fields are approximately a quarter 
of these maximum values9. The assessment accounts for varying cable voltages in the proposed 
development, with the analysis based on the maximum and shallowest depths to adopt a 
conservative approach. Maximum field data has been used where possible to provide a more 
conservative assessment. It's important to note that there are no electric fields above ground 
associated with underground cables. The relevant chart is shown in Figure 3 below. Table 4 on 
the following page provides the associated indicative numerical values at set distances.  

 
Figure 3 Maximum magnetic fields associated with 400kV underground cables 

 

 

9 Source:   
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Distance from 
Centreline (m) 

Magnetic Field (trough double 
circuit cable with 0.13m spacing 
and 0.3m depth) 

Magnetic Field (direct buried single 
cable with 0.5m spacing and 0.9m 
depth)10 

0 83.30 micro Teslas 96.17 micro Teslas 

5 7.01 micro Teslas 13.05 micro Teslas 

10 1.82 micro Teslas 3.58 micro Teslas 

20 0.46 micro Teslas 0.92 micro Teslas 

Table 4 Maximum magnetic field levels for an underground 400kV cable (source: EMFS.info) 

4.2 Recommended Minimum Clearance Distances 

The recommended minimum clearance distances for underground cables based on the public 
exposure limits previously referenced in this report for magnetic and electric fields are presented 
in Table 5 below. 

The dataset provided maximum values and typical values for the configurations that have been 
evaluated – in all cases the ‘maximum’ option has been chosen where possible in order to remain 
conservative.  

Type of Line 
Recommended 

minimum Clearance 
Distance (m) 

Estimated Maximum 
Magnetic Field (micro-

Tesla) 

Estimated Maximum 
Electric Field (kV/m) 

400kV 
underground 

cable 
None 96.17 (below 100 limit) - 

Table 5 Recommended minimum clearance distances for the 400kV underground cables 

This shows that clearance distances are not required for any proposed underground cables. The 
table highlights that the maximum fields produced by the cables are below the acceptable 
exposure limit and significant effects upon human health are not predicted. 

 

10 This cable was used for the assessment in the following sections. 
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4.3 Radiation from Other Sources  

4.3.1 Transformers and PV Inverters 

Notable sources of radiation, other than the underground cables, will include the transformers 
and PV inverters positioned across the proposed development. As of the time of this report, the 
specific locations for these have not been finalised.  

The transformers and PV inverters should be CE marked. CE marking indicates that a product 
has been assessed by the manufacturer and deemed to meet European Union safety, health and 
environmental protection requirements11. CE marking requirements have been adopted and 
extended indefinitely in Great Britain. This will be confirmed prior to installation. 

In this case, the relevant EU Directive for CE marking is12 Electromagnetic Compatibility 
Directive 2014/30/EU, which should ensure that electrical and electronic equipment should not 
generate, or be affected by, electromagnetic disturbance. 

Additionally, the transformers and PV inverters are also predicted to produce fields at a lower 
level than that of underground cables as the equipment will be housed in a protective enclosures. 

4.3.2 Substations and BESS 

Other notable sources of radiation associated with the proposed development include the 
substations and BESS. The favoured site for the BESS is Green Hill BESS Site surrounding 
Grendon Substation, which encompasses three potential locations. Other potential sites under 
consideration for the BESS are Sites A, B, C, E, F, and G.  

Furthermore, as detailed in Table 1 within Section 1.3, the Scheme will include connection to 
Grendon Substation (an existing National Grid substation) and up to two 400kV substations, 
along with numerous 132kV and 33kV substations throughout the Scheme.  

A detailed overview of the potential BESS locations (orange) and Grendon Substation (green) 
within BESS Site can be found in Figures 4 to 7 on the following pages. The light blue shaded 
polygons represent the cable search area for the proposed development. 

 

11 Source:   
12   
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Figure 4 Proposed locations for the BESS at the BESS Site around Grendon Substation 

The minimum horizontal distance between BESS 1 and any dwelling is approximately 400m, 
175m between BESS 2 and any dwelling, and 400m between BESS 3 and any dwelling. This is 
illustrated in Figures 5 to 7 on the following pages. Within these figures, the square icons show 
the positions of existing pylons.  Based on a desk-based review of imagery, these are likely to be 
400kV pylons. 400kV overhead cabling would produce more significant electric and magnetic 
fields than any type of electrical infrastructure proposed as a part of this development. 

BESS 1 

BESS 3 

BESS 2 
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Figure 5 Minimum distance between BESS 1 and the nearest dwelling 

  
Figure 6 Minimum distance between BESS 2 and the nearest dwelling, as well as the relative location of Grendon 
Substation 

400m 

175m 

300m 
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Figure 7 Minimum distance between BESS 3 and the nearest dwellings 

The most significant source of radiation for these dwellings is the existing overhead lines13 
connecting to Grendon Substation. These dwellings are already considerably close to the existing 
substation and are in even closer proximity to the existing overhead power cables, which are a 
much more significant source of radiation. Additionally, the magnetic fields from the proposed 
underground cable routes have been assessed accordingly within this report for the nearest 
dwelling locations.  

Similarly to the transformers and PV inverters, the additional and alternative proposed 
substations, ranging from 33kV to 400kV, are expected to be ‘CE’ marked. CE marking should 
ensure that electrical and electronic equipment does not generate, or is not unintentionally 
affected by, electromagnetic disturbance. The substations are also predicted to produce fields at 
a lower level than that of underground cables because the equipment is expected to be housed 
in protective enclosures. 

Significant radiation is not predicted from the existing substation, proposed substations and 
BESS because:  

• Grendon Substation is more than 300 metres from any dwelling and would be required 
to comply with the relevant exposure limits for the general public, and the 
electromagnetic fields from the equipment inside a substation do not extend far if at all 
outside the perimeter fence.  

• The potential BESS locations in Green Hill BESS  are all more than 175 metres from any 
dwelling, meaning that all dwellings are at a safe distance as electromagnetic radiation 
levels reduce as the separation distance increases.   

 

13 Understood to be 400kV 

400m 

700m 
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• The developer has confirmed that any additional and alternative proposed substations 
and BESS locations will be located no closer than 100m to any nearby residential 
dwelling and workplaces. 

• For users of Public Rights of Way (PRoWs), any radiation effects would likely be minimal 
as these are not continually occupied, rather they are moving receptors, as opposed to 
residential dwellings and workplaces. 

4.4 Comparative Assessment 

The maximum magnetic field produced by household appliances like vacuum cleaners can reach 
up to 50 micro-Tesla14. It would follow that appliances with higher voltages would generate 
stronger magnetic fields. For instance, the proposed underground cables are projected to 
produce a maximum magnetic field of 96.17 micro-Tesla. While this value is notably higher than 
that of household appliances, it remains within acceptable exposure limits. Notably, the magnetic 
field strength is expected to drop to approximately 13 micro-Tesla just 5 meters from the source 
for 400kV cables less than 1 meter deep; a value even less than that of a vacuum cleaner. With 
the confirmed depth of the high voltage 400kV underground cables being around 1.2 meters for 
the proposed development, a likely reduction in the strength of the magnetic field is predicted.   

Moreover, the transformers and PV inverters will produce magnetic fields at levels lower than 
the underground cables. 

4.5 Cumulative Effects 

When assessing the cumulative effects of electromagnetic fields, the worst case is based upon 
the addition of source a and source b; however, it is important to note that this is only true for 
magnetic fields that are exactly in line. When the electromagnetic fields are not in line, the sum 
of these is less than ‘a+b’.  

For the purpose of this assessment the worst case has been calculated i.e. based upon ‘a+b’. As 
there are no proposed overhead powerlines to consider for the proposed development, there 
are no cumulative effects to assess of this regard.  

As discussed in Section 4.3, the transformers, PV inverters, substations and BESS produce 
smaller magnetic fields than that of the underground cables, thus, considering all sources of 
radiation and their relative locations, it is predicted that the cumulative magnetic and electric 
fields are likely to be below the acceptable exposure limits. 

The cumulative effects are not significantly impacted by the use of household items. Electrical 
household appliances will add to the overall exposure of electromagnetic fields; however, these 
levels will still remain below the recommended exposure limit, due to the lower voltages of the 
appliances, and are not used constantly, providing only a temporary addition to the resultant 
electromagnetic field levels. 

 

14  Source: 
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It is not expected that there will be any significant cumulative effects with other known solar 
schemes. This is because of the substantial distances between the developments and the 
absence of any known possibility for high-voltage cables to overlap. 

The electrical design is considering up to four high-voltage cables along certain sections of the 
cable route. This could lead to a cumulative effect on the resulting magnetic field intensity. As 
the voltages and number of cables within the cable trenches are yet to be confirmed for the 
Scheme, there is insufficient information to prove that the reference limits would not be 
exceeded. Further consideration is recommended once these details are confirmed. 
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5 CONCLUSIONS 

5.1 11kV to 400kV Underground Cables   

The maximum magnetic field produced by the proposed underground cables (ranging from 11kV 
to 400kV) is predicted to be 96.17 micro-Tesla. Therefore, the magnetic field levels are below 
the reference level from the public exposure limits in UK policy (100 micro-Tesla). External 
electric fields are not produced by underground cables so have not been considered.  

The electrical design is considering up to four high-voltage cables  along certain sections of the 
cable route. This could lead to a cumulative effect on the resulting magnetic field intensity. As 
the voltages and number of cables within the cable trenches are yet to be confirmed for the 
Scheme, there is insufficient information to prove that the reference limits would not be 
exceeded. Further consideration is recommended once these details are confirmed. 

5.2 Transformers, and PV Inverters 

Notable sources of radiation other than the cables will be the transformers/PV inverters 
positioned across the proposed development.  

The transformers and PV inverters should be ‘CE’ marked. CE marking indicates that a product 
has been assessed by the manufacturer and deemed to meet European Union safety, health and 
environmental protection requirements. CE marking requirements have been adopted and 
extended indefinitely in Great Britain. The CE marking should ensure that electrical and 
electronic equipment does not generate, or is not unintentionally affected by, electromagnetic 
disturbance. 

The transformers and PV inverters are also predicted to produce fields at a lower level than that 
of underground cables because the equipment is typically housed in protective enclosures.  

5.3 Substations and BESS  

The Scheme will connect to Grendon Substation (an existing National Grid distribution 
substation). According to UK regulation, the substation conforms with the applicable exposure 
limitations for the general public, and the field from the equipment inside a substation does not 
extend far, if at all, outside the perimeter fence. Additionally, the Scheme will include connection 
to up to two 400kV substations, along with numerous 132kV and 33kV substations throughout 
the Scheme. These substations are expected to be 'CE' marked and housed in protective 
enclosures, and thus predicted to produce fields at a lower level than that of underground cables.  

The BESS contributes to the electromagnetic radiation produced by the proposed development. 
The favoured site for the BESS is Green Hill BESS surrounding Grendon Substation, which 
encompasses three potential locations. When evaluating all three proposed BESS locations 
surrounding Grendon Substation, the closest dwelling is over 175m away. Furthermore, other 
potential sites under consideration for the BESS are Sites A, B, C, E, F, and G, and the location of 
the BESS within these sites will be located no closer than 100m from any dwelling or workplaces.  
For users of PRoWs, any radiation effects would likely be minimal as these are not continually 
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occupied, rather they are moving receptors, as opposed to residential dwellings and workplaces. 
As electromagnetic radiation levels reduce with increased distance, all nearby dwellings and 
work places are expected to be situated at a safe distance from the BESS installations.  
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18.1 Introduction 
18.1.1 For the purposes of assessing socio-economic, tourism and recreation effects, the 

Scheme – as defined at paragraph 1.1.1 of the EIA Scoping Report – are considered 
functionally and geographically in their entirety. The geographic extents of the Scheme, 
consisting of the Sites and Cable Route Search Area, are set out on the Location Plan at 
Figure 3.1 and in more detail in Figures 3.1.1-3.1.8. 

18.2 Socio-Economic Baseline Conditions 

Resident Population 

18.2.1 The Assessment Impact Area, which comprises the authority areas of Bedford Borough, 
Milton Keynes City, North Northamptonshire, and West Northamptonshire, had a 
combined population of 1,257,500 in 2021 (Ref 1). The proportion per authority area is as 
follows: 

• Bedford: 185,200 – 14.7%  

• Milton Keynes: 287,100 – 22.8% 

• North Northamptonshire: 359,500 – 28.6% 

• West Northamptonshire: 425,700 – 33.9% 

18.2.2 The population of the Assessment Impact Area is approximately 2.2% of the population 
of England, and 1.9% of the population of the United Kingdom (Ref 2, Ref 3). 

18.2.3 National population projections estimate that the population of the United Kingdom will 
grow by approximately 3.8% between 2021 and 2028 (Ref 4), the projected earliest 
construction commencement date. Applying this assumption to the Assessment Impact 
Area, the population is likely to be approximately 1,305,000. The Scheme is proposed to 
operate for up to 60 years, with the proposed date of decommissioning of 2089 (for the 
purpose of this assessment). From 2021-2089, the national population is estimated to grow 
by 17.9%. 

18.2.4 The age and sex demographic profile of the Assessment Impact Area will be detailed 
further in the ES, as will the projected changes to the demographic profile at the 
assessment area level and at the national level up to the end of the construction phase 
of the Scheme (estimated as up to 2031). 

18.2.5 A baseline profile of population health and wellbeing is included in Chapter 19: Human 
Health and Wellbeing of this EIA Scoping Report. 

Deprivation 

18.2.6 The Indices of Multiple Deprivation 2019 provides the most up-to-date information 
regarding measures of population deprivation across England. The Assessment Impact 
Area falls across a total of nine former district areas that were used for assessment in 2019. 
Each area has the following rank of the 317 authority areas (where “1st” is the most 
deprived area in England) (Ref 5): 

• Bedford – 156th  

• Milton Keynes – 172nd  

• North Northamptonshire: 

• Corby – 70th  

• Wellingborough – 124th  

• Kettering – 161st  

• East Northamptonshire – 226th  

• West Northamptonshire: 
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• Northampton – 105th  

• Daventry – 243rd  

• South Northamptonshire – 312th 

18.2.7 The population of the Assessment Impact Area is more likely than the national average 
to be deprived of access to suitable education and skills attainment, and are more likely 
than the national average to have barriers to accessing suitable housing and services. 
Some parts of the Assessment Impact Area are also at risk of being more deprived than 
the national average in relation to health and crime, particularly within more urban 
areas. 

18.2.8 Whilst there are significant deprivation inequalities present within the Assessment Impact 
Area, the Scheme itself and the majority of its Cable Route Search Area fall within Lower 
Super Output Areas that are in the 40% least deprived neighbourhoods in England (Ref 
6). 

Skills and Qualification Attainment 

18.2.9 The qualification attainment rate within the Assessment Impact Area at the time of the 
December 2021 Annual Population Survey (Ref 7) indicated a significant variance in skills 
and qualification between the subject local authority areas. The proportion of the 
population of ages 16-64 years old achieving no qualifications is between 4.3-5.4%. This 
compares favourably to the UK national average of 6.8%. However, the Assessment 
Impact Area contains significant variation in attainment of NVQ Level 4 and higher 
qualification rates This ranges from 29.4% in North Northamptonshire, up to 49.5% in 
Bedford, with an overall rate of 36.0%. This compares overall poorly to the UK national 
average rate of 43.5%. Generally, Bedford and Milton Keynes perform at or better than 
the national average, whilst North and West Northamptonshire both perform significantly 
worse in attainment of higher qualifications. 

Employment and Economic Activity 

18.2.10 The economically active population is defined as the members of the working age (16-
64 year-old) population being in employment, and those who are seeking employment 
and are able for work. Economically inactive members of a population are 
predominantly categorised by retirement, those in full-time education not seeking 
employment, full-time carers of family members, and long-term sick and disabled 
people. 

18.2.11 The September 2023 Annual Population Survey (Ref 8) indicates that the Assessment 
Impact Area has an economic activity rate of 81.1%, which is largely consistent across 
the four constituent authority areas (range from 80.7-81.6%). The overall area figure 
compares favourably to national rates (78.7%). Related to this, the employment rate of 
16-64 year olds ranges from 77.2-79.0% across the Assessment Impact Area, totalling a 
labour market of 577,900 workers (78.1% of 16-64 year old population). This also compares 
favourably to the national average of 75.7%. 

18.2.12 Of the economically active population, the September 2023 Annual Population Survey 
estimates a total of 22,900 people are unemployed within the Local Impact Area. This 
equates to 3.8% of the economically active population, which is consistent with the UK 
national rate of 3.8%. However, unemployment is uneven across the four authority areas, 
with North Northamptonshire (2.0%) and Milton Keynes (3.0%) performing significantly 
better than Bedford (4.9%) and West Northamptonshire (5.3%). Local and national trends 
point to a rise in unemployment over the last 12 months. A full review of trends in 
economic activity and unemployment at the local and national scale is likely to be 
required in the ES. 

18.2.13 For residents within the Assessment Impact Area, the median annual gross salary for full-
time workers (in 2023) was approximately £34,200. This is marginally lower than that of the 
UK of £35,000. There is however some considerable level of difference within the 
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Assessment Impact Area, with the median annual gross salary for residents in North 
Northamptonshire being some £5,000 less than those in Milton Keynes (Ref 9). 

Working Population 

18.2.14 The workplace population of the Assessment Impact Area was 634,600 in 2022 (Ref 10), 
some 8.7% greater than the population of residents in employment of 583,900 in 
December 2022 (Ref 11). This therefore demonstrates a net inflow of people to the 
Assessment Impact Area travelling for work. 

18.2.15 Commuting data has not been collected due to the absence of up-to-date reliable 
baseline data. This is predominantly due to the Census 2021 being undertaken during the 
COVID-19 pandemic, during which official government guidance was to work from 
home where possible. As such, this data is unlikely to be reflective of the current (2024) 
conditions, nor those anticipated during the Scheme’s construction (estimated 2027-
2029). 

18.2.16 For the workplace population within the Assessment Impact Area, the median annual 
gross salary for full-time workers (in 2023) was approximately £35,200. This is marginally 
higher than that of the UK of £35,000. As for residents, there are some considerable level 
of difference within the Assessment Impact Area, with the median annual gross salary for 
workers in North Northamptonshire earning some £8,700 less than those in Milton Keynes 
(Ref 12). 

Business Sectors 

18.2.17 The 2022 Business Register and Employment Survey (Ref 10) shows the largest business 
sector by percentage of employed workforce in the Assessment Impact Area is health 
(group Q) (12.4%), followed by transport and storage (group H) (9.6%), and business 
administration & support services (group N) (9.1%). The local transport and storage sector 
is significantly larger by business proportion than the national level, whilst the professional, 
scientific & technical (group M) sector is significantly smaller. Most other sectors are 
relatively consistent with national trends. This is not necessarily consistent across the 
Assessment Impact Area, with some significant outliers including the manufacturing 
industry in North Northamptonshire (significantly larger than average), and both the 
health and agriculture sectors in Milton Keynes (significantly smaller than average). 

18.2.18 The South East Midlands Local Enterprise Partnership (SEMLEP) Local Industrial Strategy 
(LIS) (Ref 13) provides a strategic industrial and business context which has helped to form 
the evidence base for economic policy in the Assessment Impact Area. The LIS identifies 
aerospace and engineering as a key target business sector for ongoing development, 
whilst setting out key ambitions for promoting innovation, employment skill provision, 
productivity and sustainability. 

18.3 Tourism and Recreation Baseline Conditions 
18.3.1 The Local Impact Area falls across a number of authority areas, each with their own 

economic strategies for tourism and visitors. The Northamptonshire visitor economy is 
supported by key attractions which include heritage features such as Rockingham Castle 
in the ‘county of spires and squires’, country parks, the River Nene and Grand Union 
Canal, and motorsports venues at Silverstone, and Santa Pod Raceway in neighbouring 
Bedford Borough. These attractions brought over 18 million visitors to Northamptonshire in 
2023, spending close to £1 billion, and supporting over 30,000 jobs (Ref.14). Likewise, the 
visitor economy for neighbouring Milton Keynes is built around attractions such as 
Bletchley Park, Milton Keynes’ retail centres and sports facilities. 

18.3.2 A number of the Sites as well as the Cable Route Search Area host a number of Public 
Rights of Way (see Figures 7.7.1-7.7.5 in Appendix 7.1 Landscape Figures), and are 
located nearby to a small number of long-distance recreational walking and cycling 
routes. The Northamptonshire Round crosses through Site C and Site E, and crosses the 
Cable Route Search Area between Hannington and Sywell Wood. The Nene Way is 
crossed by the Cable Route Search Area between Cogenhoe and Earls Barton. The 
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Milton Keynes Boundary Walk comes alongside part of the southern boundary of Site F 
and goes through Site G, wherein it meets the Three Shires Walk which traverses through 
the eastern side of Site G. Although not shown on OS maps, the Long Distance Walking 
Association (Ref 15) registers the Via Beata, which crosses the Cable Route Search Area 
on the same route as the Northamptonshire Round path, the Northamptonshire Boundary 
Walk which crosses through Site F between Bozeat and Easton Maudit, and the 
Buckinghamshire Way which runs through Site G on shared routes with the Milton Keynes 
Boundary Walk and Three Shires Way. 

18.3.3 No long-distance cycle routes directly cross or border the Scheme. National Cycle Route 
6 passes no closer than 4.0km to the west of Sites A and B, which National Cycle Route 
539 comes within 3.0km of Site E (Ref 16). 

18.3.4 The Scheme is located within an area containing a substantial number of recreational 
and navigable waterways. To the west of Sites A and B is Pitsford Water. Less than 0.5km 
to the west of Site E is Sywell Reservoir and Country Park. The River Nene is crossed by the 
Cable Route Search Area, with the surrounding river valley playing host to a large number 
of lakes for water sports and fishing. There are also a number of fishing lakes at Castle 
Ashby, less than 1km to the south of the grid connection point at Grendon Substation. 

18.3.5 A full survey of the accessibility and navigability of waterways for recreational uses is 
continuing through ongoing dialogue with statutory stakeholders and through public 
consultation. Updated information will be made available in the final ES. 

18.3.6 The area, villages and urban areas within theoretical visibility of the Scheme and on likely 
Scheme construction routes are home to a number of recreational facilities, including 
formal leisure and recreation facilities, sports venues, and informal and youth facilities. A 
full assessment of the potential impacts on access to these facilities during construction, 
and on their desirability and use during the construction and operational life of the 
Scheme will be undertaken in the final ES. 

18.3.7 The Scheme is predominantly set within agricultural land, which due to its existing use, is 
not in itself a key tourist attraction or destination. The land does however play a role in 
providing a landscape context to recreational use of waterways and recreational 
pedestrian and cycling routes and trails. The potential impacts to the tourism and visitor 
economy are explored in this chapter, and will utilise assessment outcomes in relation to 
landscape-derived impacts from Chapter 7: Landscape and Visual, and heritage-
derived impacts from Chapter 13: Cultural Heritage.  
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