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1 Introduction 

1.1 Planning permission was previously granted for the demolition and reconstruction of a single 
dwelling on a site at 115 Frognal, NW3 6XR.  A condition specifically relating to noise from 
mechanical services plant was attached to the condition, which required measurements to be 
made in order to demonstrate compliance prior to the replacement residence being occupied. 

1.2 This report sets out the results of a noise survey that has been carried out on site in order to 
quantify the existing noise climate, and noise emission from the units as installed. 

1.3 A suitable assessment is then presented in order to demonstrate that the plant complies with 
the requirements of the condition. 

2 Site Description 

2.1 The site of the residence is in the London Borough of Camden, at the junction between 
Frognal and Oak Hill Way, as shown in the aerial photo below. 

 
Site location and adjacent properties 

2.2 The area is residential in nature, there are a set of allotments to the immediate north of the site 
beyond Oak Hill Way. 
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2.3 The closest residential properties and those most likely to be affected by noise from the plant 
serving 115 Frognal are a three storey detached residence to the south, 113 Frognal, and 
another three storey detached dwelling to the west at 1 Oak Hill Way. 

2.4 The property at 1 Oak Hill Way has accommodation in the main house and we understand 
also has a flat above the garage.  We have considered noise to a single window in the north 
garage roof, all of the other windows being on the other side of the garage and completely 
screened from the 115 Frognal site. 

3 Planning Condition 

3.1.1 Planning permission for the development was granted by Camden Council in August 2017, 
application reference 2017/2917/P. 

3.1.2 Condition 17 attached to the permission specifically addressed noise from mechanical services 
plant associated with the development as follows: 

Prior to first occupation of the replacement dwelling, details shall be submitted to and approved 
in writing by the Council, of the external noise levels emitted from plant/machinery/equipment 
and mitigation measures as appropriate.  The measures shall ensure that the external noise levels 
emitted from plant, machinery/equipment will be lower that the lowest existing background 
noise levels by at least 10dBA, by 15dBA where the source is tonal, as assessed according to 
BS4142:2014 at the nearest and/or most affected noise sensitive premises, with machinery 
operating together at maximum capacity.  A post installation noise assessment shall be carried 
out as required to confirm compliance with the noise criteria and additional steps to mitigate 
noise shall be taken, as necessary. 

Approved details shall be implemented prior to occupation of the development and thereafter 
be permanently maintained. 

3.1.3 The only items of mechanical services plant to which this condition is relevant are a row of five 
air source heat pump units, located on the single storey garage roof on the western side of the 
property.  These units provide heating and cooling to the property and can operate at any time 
of the day or night. 

3.1.4 In order to demonstrate compliance of the installation with the condition, direct measurement 
of noise at the nearest properties as a result of plant operation was not considered practicable, 
as they are in private ownership and access was not possible.  Furthermore, attempting to 
measure noise at a level which does not change the prevailing background is inherently 
difficult. 

3.1.5 Instead the approach taken was as follows: 

 Undertake a survey in order to quantify the existing day and night time lowest background 
noise levels at locations representative of the neighbouring properties. 
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 Undertake measurements of the plant as installed at a suitable location around the plant deck. 

 Calculate resultant noise levels to the neighbouring properties, including mitigation measures 
as appropriate. 

4 Noise Survey  

4.1 Methodology 

4.1.1 Attended noise measurements were undertaken to quantify noise from the condensing units, 
on 20th February 2019.  Measurements were made on the first floor garage roof where the 
units were located, at a distance of 2m from the units, with three of them operational at 
normal duty. 

4.1.2 Measurements were also undertaken of ambient noise with the units switched off (and with 
building work at the property stopped), to allow the effects of ambient noise to be corrected 
for and to give an as-installed operational noise level for a single unit.  The results of these 
measurements can be found in the attached schedule 18/0066/SCH1. 

4.1.3 In order to quantify the existing noise climate in the absence of plant operation, an unattended 
noise survey was also undertaken over a period of around 30 hours, starting at 1100 hours on 
20th February 2019. 

4.1.4 Measurements were taken at two locations, as shown on the attached figure 18/0066/F1 and 
selected to be representative of the background noise levels at the neighbouring properties, 
having due regard for the need to avoid the equipment being stolen and the fact that 
measurements any closer to the properties was not practicable as they are in private 
ownership: 

 P1; On a scaffolding at first floor level in a free field positon at the western site boundary, noise 
levels taken to be representative of those at the front facade of the adjacent property at 1 Oak 
Hill Way. 

 P2; On a scaffolding at first floor level in a free field positon at the southern site boundary, 
noise levels taken to be representative of those at the front facade of the adjacent property at 
113 Frognal. 

4.1.5 Measurements of the LAmax, LAeq, and LA90 indices were taken over continuous 10 minute 
periods (see Glossary for detailed descriptions of acoustic terms used). 

4.1.6 Noise measurements were made using the equipment listed in table T1.  
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Item Manufacturer Type 
Sound Level Analyser Norsonic 118 
Sound Level Analyser Norsonic 140 
Weatherproof Windshield X2 Norsonic 1212 
Acoustic Calibrator Norsonic 1251 
   
   

T1 Equipment used during noise survey. 

4.1.7 The microphones were fitted with a weatherproof windshield and the analysers calibrated 
before and after the survey, no significant drift was noted to have occurred.  Calibration 
certificates traceable to National Standards are available for all equipment on request. 

4.1.8 The weather during the survey period was generally noted to have been mild, dry and calm 
throughout. 

4.2 Results 

4.2.1 The results of the attended measurements described above can be found within the attached 
schedule 18/0066/SCH1. 

4.2.2 The results of the unattended measurements at locations P1 and P2 are presented in time 
history format in the attached figures 18/006/TH01 and TH02. 

4.2.3 The noise climate observed on site was generally controlled by traffic on the local roads in the 
immediate surrounding area.  Noise from the building works at the 115 Frognal site itself were 
clearly audible during the daytime, so only the data during the evening and night time when 
the site was quiet have been utilised in the assessment of noise impact from the plant. 

4.2.4 The minimum background noise levels recorded during the day and night time hours are set 
out in table T2 below. 

   
   

Location Minimum Recorded LA90 (dB) 

 
Daytime 

(0700-2300) 
Night time 

(2300-0700) 

Position P1 – 1 Oak Hill Way 43 38 

Position P2 – 113 Frognal 42 37 

   
   

T2 Lowest recorded background noise levels at the nearest residential properties. 
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5 Plant Noise Emission Limits 

5.1 Based upon the requirements of planning condition 17, table T3 overleaf contains plant noise 
emission limits at the adjacent dwellings (shown on figure 18/0066/F1).   

   
   

Location Plant Noise Emission Limit, LAr,Tr dB 

 
Daytime 

(0700-2300 only) 
Night time 
(24-hour) 

Position AP1 and AP3 – 1 Oak Hill Way 33 28 

Position AP2 – 113 Frognal 32 27 

   
   

T3 Plant noise emission limits at the nearest residential properties. 

6 Plant Noise Assessment 

6.1 An assessment of noise has been undertaken using the measured data from the plant units on 
site, for comparison against the limits in table T3. 

6.2 Calculations are presented in Appendix A which take into account losses due to additional 
distance to the receiver locations, screening from the roof parapet to positon AP2, on time 
corrections (as units gently run up and down depending on local load of the area inside the 
building and don’t all run simultaneously all of the time) and setback duty corrections.  
Assessment position AP3 has no direct view of the plant and the calculations take account of 
screening provided by the sloping roof ridge which cuts off any view to the plant. 

6.3 Measurements of the plant noise were made with the units operating at full duty.  The units 
have been programmed to run at a reduced duty in order to reduce operational noise levels.  
Appendix A shows the manufacturers data for this duty change and each of the three setback 
steps reduces noise levels by 3dB to a maximum of 9dB overall. 

6.4 In this instance, it has been confirmed to us that the control system for the units has been 
permanently programmed to run on setback three (-9dB) setting at all times. 

6.5 On this basis, table T4 overleaf shows the results of the assessment. 
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Location Assessed Plant Noise Level, dB(A) (Noise Limit) 

 
Daytime 

(0700-2300 only) 
Night time 
(24-hour) 

Position AP1 – 1 Oak Hill Way (Main 
House) 

27 (33) 27 (28) 

Position AP2 – 113 Frognal 26 (32) 26 (27) 

Position AP3 – 1 Oak Hill Way (window in 
north facing garage roof) 

26 (33) 26 (28) 

   
   

T4 Assessed plant noise levels at the nearest residential properties. 

6.6 Noise from the units was observed during the measurements to be broadband in nature. 
Having due regard to the methodology in BS4142:2014 there were no particular tonal, 
impulsive or intermittent characteristics of note that would be expected to draw attention to 
the noise and thus no character correction to the noise was deemed necessary. 

6.7 As the noise limits are assessed as being met at the closest properties using as installed noise 
data and an up to date survey of existing background noise levels, the requirements of the local 
authority planning condition 17 are deemed to have been satisfied. 

6.8 It is reasonable to conclude that the noise limits would also be met at all other locations due to 
additional distance and screening losses from intervening structures between the proposed 
plant items and other residences. 
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7 Conclusions 

7.1 Planning permission was previously granted for the demolition and reconstruction of a single 
dwelling on a site at 115 Frognal, NW3 6XR.  A condition specifically relating to noise from 
mechanical services plant was attached to the condition, which required measurements to be 
made in order to demonstrate compliance prior to the replacement residence being occupied. 

7.2 An environmental noise survey has been undertaken at the site, the sources and nature of the 
existing noise climate have been quantified.  Measurements of 5 external air source heat pump 
units (the plant to which the planning condition relates) have been undertaken, as installed. 

7.3 Suitable corrections have been made in order to determine the resultant noise levels at the two 
adjacent residential dwellings, during plant operation.  This is deemed the only realistically 
practical way to demonstrate compliance given the lack of access to neighbouring private 
properties, and the low plant noise levels which are required to be inaudible below the lowest 
existing measured background levels and thus very difficult to measure at the receiver directly. 

7.4 With the units programmed to operate in stage 3 setback, the requirements of planning 
condition 17 are satisfied. 

 End of Section 
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Glossary of Acoustic Terms 

 
LAeq: 

The notional steady sound level (in dB) which over a stated period of time, would have the 
same A-weighted acoustic energy as the A-weighted fluctuating noise measurement over that 
period. Values are sometimes written using the alternative expression dB(A) Leq. 

LAmax: 

The maximum A-weighted sound pressure level recorded over the period stated. LAmax is 
sometimes used in assessing environmental noise when occasional loud noises occur, which 
may have little effect on the LAeq noise level. Unless described otherwise, LAmax is measured 
using the “fast” sound level meter response. 

LA10 & LA90: 

If non-steady noise is to be described, it is necessary to know both its level and degree of 
fluctuation. The LAn indices are used for this purpose. The term refers to the A-weighted level 
(in dB) exceeded for n% of the time specified. LA10 is the level exceeded for 10% of the time 
and as such gives an indication of the upper limit of fluctuating noise. Similarly, LA90 gives an 
indication of the lower levels of fluctuating noise. It is often used to define the background 
noise. 

LA10 is commonly used to describe traffic noise. Values of dB LAn are sometimes written using 
the alternative expression dB(A) Ln. 

LAX, LAE or SEL 

The single event noise exposure level which, when maintained for 1 second, contains the same 
quantity of sound energy as the actual time varying level of one noise event.  LAX values for 
contributing noise sources can be considered as individual building blocks in the construction 
of a calculated value of LAeq for the total noise. The LAX term can sometimes be referred to as 
Exposure Level (LAE) or Single Event Level (SEL). 

 End of Section 
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Figure 18/0066/F1 

 
 

 

 

 

 
Title: Site plan showing plant location, noise survey measurement locations and assessment 

positions 

Project: 115 Frognal, London NW3 6XR 

Date: February 2019 Scale: Not to scale 
 

ASSESSMENT POSITION 
AP1 (1st FLOOR LEVEL) 

SURVEY POSITION 
P1 (1st FLOOR LEVEL) 

ASSESSMENT POSITION 
AP2 (1st FLOOR LEVEL) 

SURVEY POSITION 
P2 (1st FLOOR LEVEL) 

PLANT LOCATION,1st 
FLOOR ROOF LEVEL 

ASSESSMENT POSITION 
AP3 (1st FLOOR LEVEL) 
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Plant Noise Measurement Results 

         
         

Parameter 
Leq (dB) @ Octave Band Centred Frequency (Hz) 

63 125 250 500 1k 2k 4k (A) 

Lp @ 2m with three units running 64.0 63.1 58.5 54.2 54.0 49.2 43.9 58.2 

Ambient Lp, units switched off 58.2 52.4 50.1 46.4 44.6 41.1 36.8 49.7 

Plant noise with ambient noise 
subtracted 

62.7 62.7 57.8 53.4 53.5 48.5 43.0 57.6 

Correction for 3 units to 1 unit -4.8 -4.8 -4.8 -4.8 -4.8 -4.8 -4.8  

Level for 1 unit 57.9 57.9 53.1 48.6 48.7 43.7 38.2 52.9 
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Appendix A 

Plant manufacturers setback operation mode details 

 

 End of Section 
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Appendix B 

Plant noise assessment calculations 

 



Calculation 18/006/C01
Atmospheric Plant Noise Assessment Calculation to Neighbouring property to west, 1 Oak Hill Way (daytime 0700-2300)

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

-
Unit No.1 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 28
Unit No.2 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 27.5
Unit No.3 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 26
Unit No.4 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 25
Unit No.5 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 23.5

-
-
-
-

-

Calculation 18/006/C01, continued
Frequency 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

Wavelength @ 344m/s 5.46 2.75 1.38 0.69 0.34 0.17 0.09 0.04

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

0 - - - - - - - - -
Unit No.1 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -22.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unit No.2 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -22.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unit No.3 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -22.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unit No.4 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -21.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unit No.5 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -21.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -

0 - - - - - - - - -

Calculation 18/006/C01, continued

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

0
Unit No.1 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.2 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.3 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.4 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.5 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8

0
0
0
0

0

Item Ref Description
Other corrections Distance

Attenuation

Barrier Attenuation

Item Ref Description
Silencer insertion loss

Description
Other Losses

Item Ref Operting (Y/N)
Sound pressure level Lp @ 2m

dB(A)
Distance (Source, Receive,Barrier, Horizontal, Vertical)

Src-Rec H. Src-Rec V. Src-Bar H. Src-Bar V.

Cole Jarman Ltd



Calculation 18/006/C01, continued

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

0 - - - - - - - - -
Unit No.1 24.2 24.2 19.4 14.9 15.0 10.0 4.5 -3.7 19.2
Unit No.2 24.3 24.3 19.5 15.0 15.1 10.1 4.6 -3.6 19.3
Unit No.3 24.8 24.8 20.0 15.5 15.6 10.6 5.1 -3.1 19.8
Unit No.4 25.2 25.2 20.4 15.9 16.0 11.0 5.5 -2.7 20.2
Unit No.5 25.7 25.7 20.9 16.4 16.5 11.5 6.0 -2.2 20.7

0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -

0 - - - - - - - - -

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

Overall Plant Noise Level (freefield) 31.9 31.9 27.0 22.6 22.7 17.7 12.2 4.0 27

No facade correction as 90 degree incidence angle

Plant Noise Emission Limit Daytime 0700-2300 33

Item ref
Resultant Lp

dB(A)

SUMMARY
Resultant Lp

dB(A)

Cole Jarman Ltd



Calculation 18/006/C02
Atmospheric Plant Noise Assessment Calculation to Neighbouring property to west, 1 Oak Hill Way (night time 2300-0700)

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

-
Unit No.1 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 28
Unit No.2 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 27.5
Unit No.3 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 26
Unit No.4 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 25
Unit No.5 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 23.5

-
-
-
-

-

Calculation 18/006/C02, continued
Frequency 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

Wavelength @ 344m/s 5.46 2.75 1.38 0.69 0.34 0.17 0.09 0.04

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

0 - - - - - - - - -
Unit No.1 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -22.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unit No.2 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -22.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unit No.3 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -22.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unit No.4 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -21.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unit No.5 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -21.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -

0 - - - - - - - - -

Calculation 18/006/C02, continued

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

0
Unit No.1 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.2 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.3 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.4 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.5 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8

0
0
0
0

0

Item Ref Description
Other corrections Distance

Attenuation

Barrier Attenuation

Item Ref Description
Silencer insertion loss

Description
Other Losses

Item Ref Operting (Y/N)
Sound pressure level Lp @ 2m

dB(A)
Distance (Source, Receive,Barrier, Horizontal, Vertical)

Src-Rec H. Src-Rec V. Src-Bar H. Src-Bar V.

Cole Jarman Ltd



Calculation 18/006/C02, continued

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

0 - - - - - - - - -
Unit No.1 24.2 24.2 19.4 14.9 15.0 10.0 4.5 -3.7 19.2
Unit No.2 24.3 24.3 19.5 15.0 15.1 10.1 4.6 -3.6 19.3
Unit No.3 24.8 24.8 20.0 15.5 15.6 10.6 5.1 -3.1 19.8
Unit No.4 25.2 25.2 20.4 15.9 16.0 11.0 5.5 -2.7 20.2
Unit No.5 25.7 25.7 20.9 16.4 16.5 11.5 6.0 -2.2 20.7

0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -

0 - - - - - - - - -

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

Overall Plant Noise Level (freefield) 31.9 31.9 27.0 22.6 22.7 17.7 12.2 4.0 27

No facade correction as 90 degree incidence angle

Plant Noise Emission Limit Night Time 2300-0700 28

Item ref
Resultant Lp

dB(A)

SUMMARY
Resultant Lp

dB(A)

Cole Jarman Ltd



Calculation 18/006/C03
Atmospheric Plant Noise Assessment Calculation to Neighbouring property to south, 113 Frognal (daytime 0700-2300)

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

-
Unit No.1 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 17.5 0.0 0.2 0.10
Unit No.2 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 17.5 0.0 0.2 0.10
Unit No.3 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 17.5 0.0 0.2 0.10
Unit No.4 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 17.5 0.0 0.2 0.10
Unit No.5 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 17.5 0.0 0.2 0.10

-
-
-
-

-

Calculation 18/006/C03, continued
Frequency 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

Wavelength @ 344m/s 5.46 2.75 1.38 0.69 0.34 0.17 0.09 0.04

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

0 - - - - - - - - -
Unit No.1 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -18.8 -5.0 -5.2 -5.7 -6.4 -7.6 -9.3 -11.5 -14.0
Unit No.2 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -18.8 -5.0 -5.2 -5.7 -6.4 -7.6 -9.3 -11.5 -14.0
Unit No.3 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -18.8 -5.0 -5.2 -5.7 -6.4 -7.6 -9.3 -11.5 -14.0
Unit No.4 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -18.8 -5.0 -5.2 -5.7 -6.4 -7.6 -9.3 -11.5 -14.0
Unit No.5 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -18.8 -5.0 -5.2 -5.7 -6.4 -7.6 -9.3 -11.5 -14.0

0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -

0 - - - - - - - - -

Calculation 18/006/C03, continued

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

0
Unit No.1 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.2 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.3 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.4 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.5 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8

0
0
0
0

0

Item Ref Description
Other corrections Distance

Attenuation

Barrier Attenuation

Item Ref Description
Silencer insertion loss

Description
Other Losses

Item Ref Operting (Y/N)
Sound pressure level Lp @ 2m

dB(A)
Distance (Source, Receive,Barrier, Horizontal, Vertical)

Src-Rec H. Src-Rec V. Src-Bar H. Src-Bar V.

Cole Jarman Ltd



Calculation 18/006/C03, continued

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

0 - - - - - - - - -
Unit No.1 23.3 23.1 17.8 12.6 11.5 4.8 -2.9 -13.6 16.2
Unit No.2 23.3 23.1 17.8 12.6 11.5 4.8 -2.9 -13.6 16.2
Unit No.3 23.3 23.1 17.8 12.6 11.5 4.8 -2.9 -13.6 16.2
Unit No.4 23.3 23.1 17.8 12.6 11.5 4.8 -2.9 -13.6 16.2
Unit No.5 23.3 23.1 17.8 12.6 11.5 4.8 -2.9 -13.6 16.2

0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -

0 - - - - - - - - -

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

Overall Plant Noise Level (freefield) 30.3 30.1 24.7 19.6 18.5 11.8 4.1 -6.6 23

Plant Noise Level @1m from window 32.8 32.6 27.2 22.1 21.0 14.3 6.6 -4.1 26

Plant Noise Emission Limit Daytime 0700-2300 32

Item ref
Resultant Lp

dB(A)

SUMMARY
Resultant Lp

dB(A)

Cole Jarman Ltd



Calculation 18/006/C04
Atmospheric Plant Noise Assessment Calculation to Neighbouring property to south, 113 Frognal (night time 2300-0700)

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

-
Unit No.1 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 17.5 0.0 0.2 0.10
Unit No.2 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 17.5 0.0 0.2 0.10
Unit No.3 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 17.5 0.0 0.2 0.10
Unit No.4 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 17.5 0.0 0.2 0.10
Unit No.5 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 17.5 0.0 0.2 0.10

-
-
-
-

-

Calculation 18/006/C04, continued
Frequency 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

Wavelength @ 344m/s 5.46 2.75 1.38 0.69 0.34 0.17 0.09 0.04

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

0 - - - - - - - - -
Unit No.1 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -18.8 -5.0 -5.2 -5.7 -6.4 -7.6 -9.3 -11.5 -14.0
Unit No.2 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -18.8 -5.0 -5.2 -5.7 -6.4 -7.6 -9.3 -11.5 -14.0
Unit No.3 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -18.8 -5.0 -5.2 -5.7 -6.4 -7.6 -9.3 -11.5 -14.0
Unit No.4 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -18.8 -5.0 -5.2 -5.7 -6.4 -7.6 -9.3 -11.5 -14.0
Unit No.5 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -18.8 -5.0 -5.2 -5.7 -6.4 -7.6 -9.3 -11.5 -14.0

0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -

0 - - - - - - - - -

Calculation 18/006/C04, continued

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

0
Unit No.1 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.2 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.3 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.4 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.5 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8

0
0
0
0

0

Item Ref Description
Other corrections Distance

Attenuation

Barrier Attenuation

Item Ref Description
Silencer insertion loss

Description
Other Losses

Item Ref Operting (Y/N)
Sound pressure level Lp @ 2m

dB(A)
Distance (Source, Receive,Barrier, Horizontal, Vertical)

Src-Rec H. Src-Rec V. Src-Bar H. Src-Bar V.

Cole Jarman Ltd



Calculation 18/006/C04, continued

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

0 - - - - - - - - -
Unit No.1 23.3 23.1 17.8 12.6 11.5 4.8 -2.9 -13.6 16.2
Unit No.2 23.3 23.1 17.8 12.6 11.5 4.8 -2.9 -13.6 16.2
Unit No.3 23.3 23.1 17.8 12.6 11.5 4.8 -2.9 -13.6 16.2
Unit No.4 23.3 23.1 17.8 12.6 11.5 4.8 -2.9 -13.6 16.2
Unit No.5 23.3 23.1 17.8 12.6 11.5 4.8 -2.9 -13.6 16.2

0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -

0 - - - - - - - - -

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

Overall Plant Noise Level (freefield) 30.3 30.1 24.7 19.6 18.5 11.8 4.1 -6.6 23

Plant Noise Level @1m from window 32.8 32.6 27.2 22.1 21.0 14.3 6.6 -4.1 26

Plant Noise Emission Limit Night Time 0700-2300 27

Item ref
Resultant Lp

dB(A)

SUMMARY
Resultant Lp

dB(A)

Cole Jarman Ltd



Calculation 18/006/C05
Atmospheric Plant Noise Assessment Calculation to Neighbouring property to west, north facing window in garage roof  at 1 Oak Hill Way (daytime 0700-2300)

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

-
Unit No.1 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 15 1.0 10.0 1.00
Unit No.2 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 14 1.0 9.0 1.00
Unit No.3 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 13 1.0 8.0 1.00
Unit No.4 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 12 1.0 7.0 1.00
Unit No.5 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 11 1.0 6.0 1.0

-
-
-
-

-

Calculation 18/006/C05, continued
Frequency 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

Wavelength @ 344m/s 5.46 2.75 1.38 0.69 0.34 0.17 0.09 0.04

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

0 - - - - - - - - -
Unit No.1 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -17.5 -4.9 -5.1 -5.4 -6.0 -6.9 -8.4 -10.3 -12.7
Unit No.2 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -16.9 -5.0 -5.2 -5.5 -6.2 -7.2 -8.8 -10.9 -13.3
Unit No.3 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -16.3 -5.0 -5.2 -5.7 -6.4 -7.6 -9.3 -11.5 -14.0
Unit No.4 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -15.6 -5.1 -5.4 -5.9 -6.7 -8.1 -9.9 -12.2 -14.8
Unit No.5 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -14.8 -5.2 -5.5 -6.1 -7.1 -8.7 -10.7 -13.1 -15.8

0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -

0 - - - - - - - - -

Calculation 18/006/C05, continued

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

0
Unit No.1 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.2 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.3 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.4 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.5 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8

0
0
0
0

0

Item Ref Description
Other corrections Distance

Attenuation

Barrier Attenuation

Item Ref Description
Silencer insertion loss

Description
Other Losses

Item Ref Operting (Y/N)
Sound pressure level Lp @ 2m

dB(A)
Distance (Source, Receive,Barrier, Horizontal, Vertical)

Src-Rec H. Src-Rec V. Src-Bar H. Src-Bar V.

Cole Jarman Ltd



Calculation 18/006/C05, continued

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

0 - - - - - - - - -
Unit No.1 24.7 24.5 19.4 14.3 13.5 7.0 -0.4 -11.0 18.0
Unit No.2 25.2 25.0 19.9 14.7 13.8 7.2 -0.4 -11.0 18.3
Unit No.3 25.8 25.6 20.3 15.1 14.0 7.3 -0.4 -11.1 18.7
Unit No.4 26.4 26.1 20.8 15.5 14.2 7.4 -0.4 -11.2 19.0
Unit No.5 27.1 26.8 21.4 15.9 14.4 7.4 -0.5 -11.4 19.4

0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -

0 - - - - - - - - -

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

Overall Plant Noise Level (freefield) 32.9 32.7 27.4 22.2 21.0 14.3 6.6 -4.1 26

No facade correction as 90 degree incidence angle

Plant Noise Emission Limit Daytime 0700-2300 33

Item ref
Resultant Lp

dB(A)

SUMMARY
Resultant Lp

dB(A)

Cole Jarman Ltd



Calculation 18/006/C06
Atmospheric Plant Noise Assessment Calculation to Neighbouring property to west, north facing window in garage roof  at 1 Oak Hill Way (daytime 0700-2300)

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

-
Unit No.1 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 15 1.0 10.0 1.00
Unit No.2 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 14 1.0 9.0 1.00
Unit No.3 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 13 1.0 8.0 1.00
Unit No.4 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 12 1.0 7.0 1.00
Unit No.5 Y 57.9 57.9 53.1 48.6 48.7 43.7 38.2 30.0 52.9 11 1.0 6.0 1.0

-
-
-
-

-

Calculation 18/006/C06, continued
Frequency 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

Wavelength @ 344m/s 5.46 2.75 1.38 0.69 0.34 0.17 0.09 0.04

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

0 - - - - - - - - -
Unit No.1 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -17.5 -4.9 -5.1 -5.4 -6.0 -6.9 -8.4 -10.3 -12.7
Unit No.2 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -16.9 -5.0 -5.2 -5.5 -6.2 -7.2 -8.8 -10.9 -13.3
Unit No.3 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -16.3 -5.0 -5.2 -5.7 -6.4 -7.6 -9.3 -11.5 -14.0
Unit No.4 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -15.6 -5.1 -5.4 -5.9 -6.7 -8.1 -9.9 -12.2 -14.8
Unit No.5 Stage 3 duty setback -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0 -14.8 -5.2 -5.5 -6.1 -7.1 -8.7 -10.7 -13.1 -15.8

0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -

0 - - - - - - - - -

Calculation 18/006/C06, continued

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

0
Unit No.1 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.2 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.3 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.4 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8
Unit No.5 On time correction 66% -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8

0
0
0
0

0

Item Ref Description
Other corrections Distance

Attenuation

Barrier Attenuation

Item Ref Description
Silencer insertion loss

Description
Other Losses

Item Ref Operting (Y/N)
Sound pressure level Lp @ 2m

dB(A)
Distance (Source, Receive,Barrier, Horizontal, Vertical)

Src-Rec H. Src-Rec V. Src-Bar H. Src-Bar V.

Cole Jarman Ltd



Calculation 18/006/C06, continued

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

0 - - - - - - - - -
Unit No.1 24.7 24.5 19.4 14.3 13.5 7.0 -0.4 -11.0 18.0
Unit No.2 25.2 25.0 19.9 14.7 13.8 7.2 -0.4 -11.0 18.3
Unit No.3 25.8 25.6 20.3 15.1 14.0 7.3 -0.4 -11.1 18.7
Unit No.4 26.4 26.1 20.8 15.5 14.2 7.4 -0.4 -11.2 19.0
Unit No.5 27.1 26.8 21.4 15.9 14.4 7.4 -0.5 -11.4 19.4

0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -
0 - - - - - - - - -

0 - - - - - - - - -

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

Overall Plant Noise Level (freefield) 32.9 32.7 27.4 22.2 21.0 14.3 6.6 -4.1 26

No facade correction as 90 degree incidence angle

Plant Noise Emission Limit Night Time 2300-0700 28

Item ref
Resultant Lp

dB(A)

SUMMARY
Resultant Lp

dB(A)

Cole Jarman Ltd
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