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1 Introduction 

 Reason for submitting this Additional Nosie Rebuttal Evidence:- 

No Details of MVHR System within Mr Peckham’s Original Noise Report 

1.1 This Rebuttal has been produced solely in response to the introduction of new information 

provided by Mr Peckham (the Appellants Noise Expert),  within his Noise Rebuttal Evidence, 

received by the Council on 18th October 2021.  This information (discussed below) was not 

contained in either the Appellants Noise Statement of Case or Proof of Evidence documents 

and if it had been, the Council would have responded appropriately within their Noise 

Rebuttal Evidence.  

 

1.2 The Council noted its inclusion within Mr Peckham’s Rebuttal, and have sought to address 

this information as the earliest opportunity, by way of this Additional Noise Rebuttal 

document.  The Council is mindful that this document forms a late stage submission of 

evidence to the Inspectorate. However, the nature of the ‘new information’  is such, that 

not responding with the Council’s analysis, could result in the Inspector not having sight of 

the complete factual information,  to assist in assessing the Noise Impacts of the proposed 

Development.  

 

1.3 In terms of the Inquiry timetable, whilst the Inquiry opens on 26 October 2021, the noise 

evidence is not scheduled to be heard until Day 10, (Wednesday 10th  November 2021). 

With the Council’s  Additional Noise Rebuttal Evidence being submitted on 22 October 2021,  

this should allow sufficient opportunity for the Inspector, Appellant and Rule 6 party to 

consider this Additional Rebuttal evidence.  

 

1.4 For these reasons, the Council respectfully requests that the Inspector takes this Additional 

Noise Rebuttal evidence into consideration when determining this Appeal. 
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1.5 The Noise Report produced by Mr Peckham to support the original application did not 

provide any technical details of the mitigation measures associated with the MVHR 

ventilation system.  A brief reference was made to the inclusion of an MVHR system in 

terms of traffic noise at section 6.8 and noise from the SSE Transformer fans at section 6.4. 

 

1.6 Reading Borough Council refused planning permission on the basis that the submitted 

mitigation measures would not be sufficient to minimise the impact of nearby noise 

pollution to enable a suitable quality of accommodation for the future residents.  In my 

professional opinion this omission of any details of the MVHR system within the original 

noise report contributed to the Reason for Refusal Number 4 in the decision made by 

Reading Borough Council.   

 

 My Assessment of the MVHR System within my Proof of Evidence 

1.7 In the absence of any information on the Appellants proposed ventilation system, I had to 

assume that the typical high performance MVHR system will be utilised in the Appellants 

final design of the residential dwellings.  This enables an assessment of the noise from the 

SSE transformer to determine if it would meet the internal noise levels detailed in NANR 45 

on the façade directly facing the SSE site. 

 

1.8 At section 6.5 to 6.10 of my Proof of Evidence I provided an assessment of the glazing and 

ventilation performance at low frequency and the resultant internal noise levels with just 

the glazing and then with the glazing and ventilation system at Figure 29.  The conclusion 

was that the original glazing specification failed to meet the internal noise criterion on its 

own at only 63 Hz but that when you combined the glazing and ventilation system the 

internal noise levels failed to meet the criterion between 40 and 120 Hz.  
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 Mr Peckham’s Enhanced Glazing Specification in his Proof of Evidence 

1.9 Mr Peckham introduced a new glazing specification in his Proof of Evidence almost doubling 

the weight of glass and moving from three layers of glass to four layers of thicker glass to 

ensure compliance with the internal NANR 45 criterion.  This new specification was not 

stated within Mr Peckham’s Statement of Case.  I responded accordingly to this significant 

increase in the glazing specification within my Rebuttal and the assumption that Mr 

Peckham must now agree that his original glazing specification would not provide adequate 

mitigation to ensure the noise from the SSE transformer fans met the internal noise 

criterion within NANR 45.  To confirm even the new glazing is likely to fail to meet the 

requirements of NANR 45 at the 50 Hz 1/3rd octave band. 

 

1.10 Despite Reading Borough Council issuing Reason for Refusal Number 4, Mr Peckham 

provided no additional details within his Proof of Evidence relating to the mitigation 

measures required within the MVHR system to ensure the internal noise criterion are met 

with the SSE transformer fans running. 

 

 Additional Information Introduced by Mr Peckham in his Rebuttal 

1.11 In his Rebuttal Evidence Mr Peckham for the first time introduces details of the mitigation 

measures within the MVHR system that the Appellant intends to include within the 

development, to ensure the internal noise criterion of NANR 45 are met.  The details of the 

proposed mitigation measures are included from section 4.11 to 4.13 and within Appendix C 

of Mr Peckham’s Rebuttal.  This further Rebuttal is the first opportunity I have had to 

address this new information.  Had Mr Peckham included this information within his Proof 

of Evidence, I would have responded accordingly within my Rebuttal. 

 

1.12 The proposed 1,200mm long attenuator proposed by Mr Peckham in Appendix C of his 

Rebuttal is very similar to the 1,000mm long attenuator I had assumed within the MVHR 

system at section 6.6 of my Proof of Evidence. 
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 Strong Technical Disagreement 

1.13 I am of the professional opinion that the newly introduced additional calculations within 

Appendix C of Mr Peckham’s Rebuttal are fundamentally incorrect, and significantly over-

estimate performance of the MVHR system within the 50 Hz 1/3rd octave band. 

 

1.14 I am of the professional opinion that it would be an advantage to the Inspector and the 

Appellant if my reasoning in relation to the technical concerns over the additional 

information provided by Mr Peckham within his Rebuttal are provided within this additional 

Rebuttal ahead of the inquiry. 

 

1.15 Therefore, this additional Rebuttal is limited to the new and previously unseen evidence 

introduced by Mr Peckham regarding the proposed MVHR system from section 4.11 to 4.13, 

Reference 1 on page 23, Appendix C entitled “MVHR External Noise Break-In Calculations” 

and the unreferenced attenuator details provided on pages 29 and 30 which are assumed to 

be part of Appendix C. 

 

1.16 I have provided this additional Rebuttal information at the earliest possible opportunity 

considering that I only received the Rebuttal of Evidence of Mr. Peckham on the morning of 

Monday 18th October 2021. 

 

1.17 IN terms of the Inquiry timetable, the noise evidence is scheduled to be heard later in the 

Inquiry which would allow sufficient opportunity for the Inspector and Appellants to 

consider this Additional Rebuttal. 
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 Summary of Additional Rebuttal 

1.18 In dealing with the new information I have broken this additional Rebuttal down into the 

following sections: 

- Incorrect calculations of End Reflection in section 2. 

- The omission of duct breakout noise (section 4.6.10 of CIBSE B4) in section 3. 

- The use of the correct façade noise levels in section 4. 

- Conclusions and context of the problem in section 5. 

 

Additional Reference Document 

1.19 Mr Peckham introduces a new document as “The Chartered Institution of Building Service 

Engineers (CIBSE) Guide B4 entitled “Noise and vibration control for building services 

systems” in 2016. (“CIBSE Guide B4”).  At the time of writing, I have asked Reading Borough 

Council to add this to the list of reference documents. 

 

 Summary of Additional Rebuttal 

1.20 This Rebuttal will go on to discuss the following three key points which I have summarised 

below. 

 

 End Reflection Loss 

1.21 In my professional opinion the calculations undertaken by Mr Peckham in his Rebuttal have 

significantly over-estimated the effect of End Reflection Loss within the ducts of the MVHR 

system especially at 50 Hz where the over-estimation is around 20 dB.  

 

 Duct Breakout Noise 

1.22 In my professional opinion it appears that Mr Peckham has not considered duct break out 

noise as required by section 4.6.10 of CIBSE Guide 4.  However, if the ducting and 
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attenuators are upgraded to 1.6mm steel and the ceiling upgraded to two layers of 15mm 

Soundbloc plasterboard on an acoustic ceiling grid with 50mm of RW3 Rockwool within a 

150mm void the duct breakout noise should be adequately controlled. 

 

 Façade Noise Level 

1.23 I am of the professional opinion that at 50 Hz Mr Peckham has used the wrong façade level 

of Leq 66 dB and should have used the façade level of Leq 68 dB + 3 dB i.e., Leq 71 dB.    
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2. End Reflection Loss 

2.1 Mr Peckham’s calculations within Appendix C of his Rebuttal relies heavily on the End 

Reflection Loss (“ERL”).  Section 4.6.6 entitled “End Reflection Loss” within CIBSE Guide B4.  

provides the following simple explanation of the meaning of End Reflection Loss. 

“The change in propagation medium, as sound travels from a duct termination into a 

room, results in reflection of sound back up the duct.” 

 

2.2 Mr Peckham calculates the ERL which he describes as “End Correction to Free Space” 

referencing table 4.26 within CIBSE B4 between 40 and 160 Hz in 1/3rd octave bands and 

provides a copy of his calculations in Appendix C of his Rebuttal.  It would have been 

impossible for Mr Peckham to derive his ERL figures from table 4.26 as these are in octave 

bands between 63 and 1,000 Hz, which falls outside the bands in table 4,26. 

 

2.3 Having analysed the Mr Peckham’s calculations within Appendix C of his Rebuttal, I am of 

the opinion Mr Peckham has used the formula 4.6 within CIBSE Guide B4 which is based on 

the original research by NEBB in 1994.  I believe Mr Peckham has assumed the termination 

into the residential room will be a 150mm diameter circle with no diffuser and the duct will 

be at least 3m long.  I have drawn the following sketch to provide a visualisation of Mr 

Peckham’s calculation approach at the 50 Hz 1/3rd octave band. 
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2.4 Formula 4.6 is actually derived from the 1981 Perdue University report entitled 

“Investigation of End Reflection Coefficient Accuracy Problems with AMCA Standard 300-67” 

which is replicated in the American Society of Heating, Refrigeration and Air Conditioning 

Engineers (ASHRAE) Handbook at Table 28 entitled “End Reflection Loss”.  The table within 

the current ASHRAE Handbook is the source of the table 4.26 within CIBSE Guide B4. 

 

2.5 Section 8.12 of the current ASHRAE Hand Book confirms the reference to ERL in Chapter 48 

of the 2015 (2008) Handbook entitled “HVAC Applications” which is still current advice. 

“Recent research has changed our understanding of ERL for ducts terminated with 

commercial devices… The research suggests that a significant amount of the low-

frequency sound that would normally be reflected back into the duct from an open 

termination is. radiated by the termination.” 

 

2.6 The Perdue report concluded that the analytical predictions of the original NEBB, 1994 

formula predicts with reasonable accuracy the ERL above the 125 Hz octave band even 

though the table show values at the lower 63 Hz octave bands, but not at frequencies below 

125 Hz with any accuracy. 

 

2.7 In simple terms as the frequency falls below 125 Hz the wavelength increases i.e., at 100 Hz 

it is 3.4 m and at 50 Hz it is 6.8m.  This means that under specific conditions the relationship 

within the equation which underpins table 4.26 of the CIBSE Guide B4, become invalid. 

 

2.8 I am therefore of the professional opinion that to achieve the ERL proposed by Mr Peckham 

in his calculations at Appendix C of his Rebuttal the duct would need to be around 10m long 

with an open termination.  
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 Over Estimation of MVHR Performance 

2.10 If I just consider the 50 Hz 1/3rd octave band frequency and assume that Mr Peckham is 

correct in his calculations we can draw the following conclusions.  Mr Peckham has 

significantly over-estimated the performance of the MVHR system at 50 Hz as it shows a 

significant exceedance of the NANR 45 criterion. 

 

 Mr Peckham’s Original Calculation in Appendix C of his Rebuttal 

 External Noise Level:   66 dB @ 50 Hz 

 Resultant Internal Noise Level: 20 dB @ 50 Hz 

` NANR 45 Criterion:   43 dB @ 50 Hz 

 Exceedance of Criterion:  23 dB @ 50 Hz 

 

2.11 Mr Peckham’s calculation within his Rebuttal is concluding that the proposed MVHR system 

will exceed the criterion in NANR 45 by 23 dB at 50 Hz.  If we look at his calculation in more 

detail, we can see that the SIL 204 / 1220 attenuator provides a transmission loss of 3.5 dB 

at 50 Hz and the 3m of duct provides an additional transmission loss of 6.0 dB.  The total 

transmission loss of these two components is 9.5 dB. 
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2.12 It is therefore reasonable to assume that if you remove the attenuator and 3m of duct from 

the MVHR system, according to Mr Peckham’s calculation method the internal noise levels 

within the residential dwelling would still comply with the NANR criterion at 50 Hz.  The 

following shows my calculation within the attenuator and 3m duct section removed. 

 

  Implied Calculation (3m duct and Attenuator Removed) 

 External Noise Level:   66 dB @ 50 Hz 

 Resultant Internal Noise Level: 29 dB @ 50 Hz 

` NANR 45 Criterion:   43 dB @ 50 Hz 

 Exceedance of Criterion:  14 dB @ 50 Hz 

 

2.13 The above implied calculation is suggesting that with the glazing in place the layout shown 

in the sketch below with an external noise level of 66 dB at 50 Hz would meet the criterion 

of NANR 45 at 50 Hz.  The sketch shows the proposed glazing consisting of 4 layers of glass 

and a 300mm long duct with a 150mm diameter opening between the outside and inside of 

the dwelling. 
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2.14 From an acoustic and a common-sense perspective it is obvious that the above situation 

cannot be true, and I am therefore of the professional opinion that Mr Peckham’s 

calculation approach for End Reflection Loss is incorrect resulting in a significant over-

calculation of the performance of the MVHR system within the 50 Hz 1/3rd octave band. 

 

Duct Termination 

2.15 It should be noted that the duct termination assumed by Mr Peckham is a straight 

termination with no grill or vent.  It is the sudden change of cross-sectional area that this 

termination creates that causes the ERL.  If we were to place a trombone like flair on the 

end of the pipe with the right design, the ERL would be reduced to zero at 50 Hz and all the 

sound would pass out of the duct. 

 

2.16 Ducts in residential dwellings do not terminate at the end of long runs of straight ducts with 

an open end but are in most cases fitted with diffusers or grills.  These grills significantly 

reduce the ERL of the duct and at 50 Hz would reduce it to around 10% depending on the 

exact profile. 

 

2.17 The following termination shows the three types of duct terminations described above. 
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Actual End Reflection Loss 

2.18 On the above information and relying on my experience, I would estimate the following is 

the actual End Reflection Loss (ERL) that is likely to exist within the MVHR system proposed 

by Mr Peckham. 

1/3rd Octave Bands 40 50 63 80 100 125 160 

Formula 4.6 CIBSE Guide B4 ERL 22 20 18 16 15 13 11 

Actual ERL 3m Duct  0 0 1 1 4 5 7 

 

 

2.19 Therefore, I am of the professional opinion that Mr Peckham has over-estimated the End 

Reflection Loss in his calculations by 20 dB at the 50 Hz 1/3rd octave band. 
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3. Duct Breakout Noise 

3.1 In Mr Peckham’s calculation it has been assumed the duct is a 150mm diameter tube where 

the noise enters at the open end on the external façade of the building and passes through 

the tube to the internal residential space. 

 

3.2 Section 4.6.10 of CIBSE Guide B4 entitled “Duct breakout noise” details the methodology for 

calculating the internal noise within the duct and how it can breakout through the thin duct 

walls into the internal space.  Though Mr Peckham referenced CIBSE Guide B4 he has not 

included any duct breakout calculations or referenced it in his Rebuttal. 

 

3.3 I am concerned that just inside the room external noise within the first part of the duct will 

breakout into the internal room.  If the attenuator is placed up against the internal wall 

there would be only 0.9mm of galvanised steel and 12mm plasterboard separated by 

around 80mm between the inside of the duct and the internal room.  My calculations 

indicate that the transmission loss would be around 15 dB within the 50 Hz 1/3rd octave 

band. 

 

3.4 The following is the calculation of the internal noise level within the residential dwelling 

because of the noise passing through the wall of the duct / attenuator and the plasterboard 

board ceiling into the internal residential dwelling. 

 

Duct Breakout Noise Calculation 

External Noise Level:    66 dB @ 50 Hz  

Transmission Loss:    -15 dB @ 50 Hz 

Internal Noise Levels (Duct Breakout) 51 dB @ 50 HZ   

NANR 45 Criterion:    43 dB @ 50 Hz 

Exceeds Criterion    8 dB @ 50 Hz 
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 Mr Peckham’s Calculation and Duct Breakout Noise 

3.5 For Mr Peckham’s calculations within Appendix C of his Rebuttal to be valid and not impact 

the final internal noise levels the resultant duct breakout noise would need to be at least 10 

dB below the calculated internal noise level of 20 dB at 50 Hz i.e., 10 dB at 50 Hz.   It would 

not be possible to achieve this level of transmission loss at 50 Hz within the restrictions of 

the current design. 

 

3.6 However, it should be noted that Mr Peckham’s calculation has concluded that the internal 

noise level will be some 23 dB below the criterion required by NANR 45 at 50 Hz.  Therefore, 

technically the breakout noise through the duct will only need to be 10 dB below the 

criterion of NANR 45 at 50 Hz i.e., 43 dB to not impact the final internal noise levels. 

 

3.7 I have calculated that it should be possible to control duct breakout noise to meet the 

criterion within NANR 45 at 50 Hz by introducing the following changes to the MVHR system 

proposed by Mr Peckham. 

  - Upgrade the ducting from 0.9mm to 1.6mm steel ducting. 

 - Install 2 x 15mm soundbloc plasterboard on an MF Acoustic ceiling. 

 - Minimum 150mm airgap with 50mm of RW3 Rockwool. 

 

Conclusion 

3.8 Mr Peckham’s calculations do not consider duct breakout noise as required by section 

4.6.10 of CIBSE Guide B4.  However, if the ducting in the MVHR system is changed to 1.6mm 

galvanised mild steel and the ceiling is upgraded to 2 layers of 15mm Soundbloc 

plasterboard on a British Gypsum MF Casoline MF with 50mm of RW3 Rockwool within a 

50mm void then it should be possible to adequately control duct breakout noise. 
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4.  Correction for Façade Levels 

4.1 Mr Peckham’s calculations at Appendix C of his Rebuttal relies on the façade noise levels 

without any explanation where these are derived from or if the correction required by 

section 8.8.3 of the CIBSE Guide B4 have been applied to the levels. 

 

 Analysis of the Façade Noise Levels 

4.2 Mr Peckham in his original Proof of Evidence did not provide a definitive value for the 

highest external noise levels impacting a residential façade that he used to calculate the 

internal noise levels.  Mr Peckham confirms at section 6.12 of his Proof of Evidence that 

with the SSE Transformer fans running the internal noise levels at the nearest habitable 

room within the development. 

   

- Average Internal Noise Level: LAeq, t 20 dB 

- Internal Noise Level at 50 Hz: Leq, t 43 dB. 

 

4.3 I have therefore analysed the façade levels used by Mr Peckham in his calculations at 

Appendix C of his Rebuttal and determined it has the same profile as the sound power levels 

of the SSE Transformer fans provided in Table B1 of the original Noise Report.  The overall 

sound power level of the A1MP fans were Lw(A) 96 dB and therefore I have concluded that 

the overall façade levels used by Mr Peckham are LAeq, t 62 dB. 

 

4.4 I have reviewed the data within my original Proof of Evidence and within Figure 16 of 

section 5.10, I detail the day time Specific Noise Level 1m from the façade of the first floor 

of Block BC as LAeq, 1 hour 62 dB.  I am therefore reasonably confident in the absence of any 

clarification, the façade noise levels used by Mr Peckham have been derived from the table 

in Figure 16 of my Proof of Evidence. 
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 Incorrect Façade Levels 

4.5 Within my Proof of Evidence within section 6.2 entitled “Façade Levels at the Rear of Block 

BC” the level I have calculated the level 1m from the façade of the nearest window at 1st 

floor level of LAeq, t 62 dB.  Though this has the same overall broadband levels as the levels 

used by Mr Peckham in his calculation within Appendix C of his Rebuttal the 1/3rd octave 

band levels between 50 to 160 Hz are each 2 dB lower than the levels I have reported at 

section 6.2 of my Proof of Evidence. 

 

4.6 A meeting was held on 8th October 2021 to discuss the Statement of Common Ground.  Mr 

Peckham had agreed prior to the meeting to discuss the levels in Figure 16 of my Proof of 

Evidence.  Mr Peckham has provided a record of this meeting and our discussions within 

Appendix A of his Rebuttal. 

 

4.7 Either Mr Peckham has derived the façade levels within his calculations in his Rebuttal from 

his own data sources in which case I do not understand why he would not have agreed the 

same levels at our meeting on 8th October 2021 or Mr Peckham has used the broadband 

façade levels from my Proof of Evidence from section 5.10 and he should have used the 

façade levels I presented at section 6.2. 

 

 Façade Correction 

4.8 Section G.2.1 of British Standard 8233: 2014 refers to the difference of 3 dB between the 

noise level measured or calculated 1m from the façade and the façade level that will exist 1 

or 2 mm from the façade.  It does not appear that Mr Peckham has taken this into account 

within his calculations. 

 

 Summary 

4.9 Mr Peckham has used the wrong façade level at 50 Hz of Leq 66 dB and should have used the 

façade level at 50 Hz of Leq 68 dB + 3 dB i.e., Leq 71 dB.   
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5 Conclusions  

5.1 This additional Rebuttal which has been written solely in response to the substantive 

additional information introduced by Mr Peckham within his Rebuttal.  In assessing this 

information, I consider it only appropriate to draw the conclusions set out in the 

introduction at paragraph 1.20, 1.21 and 1.22 and below at paragraphs 5.2, 5.3 and 5.4. 

 

End Reflection Loss 

5.2 In my professional opinion the calculations undertaken by Mr Peckham in his Rebuttal have 

significantly over-estimated the effect of End Reflection Loss within the ducts of the MVHR 

system especially at 50 Hz where the over-estimation is around 20 dB.  

 

 Duct Breakout Noise 

5.3 In my professional opinion it appears that Mr Peckham has not considered duct break out 

noise as required by section 4.6.10 of CIBSE Guide 4.  However, if the ducting and 

attenuators are upgraded to 1.6mm steel and the ceiling upgraded to two layers of 15mm 

Soundbloc plasterboard on an acoustic ceiling grid with 50mm of RW3 Rockwool within a 

150mm void the duct breakout noise should be adequately controlled. 

 

 Façade Noise Level 

5.4 I am of the professional opinion that at 50 Hz Mr Peckham has used the wrong façade level 

of Leq 66 dB and should have used the façade level of Leq 68 dB + 3 dB i.e., Leq 71 dB.    

 

Calculation with MVHR System 

5.5 In terms of the calculation of the internal noise levels with the MVHR system in operation I 

would refer to my original calculations within section 6 of my Proof of Evidence entitled 

“Assessment of SSE Transformer Noise (NANR 45)”  
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 Context of the Low Frequency Problem 

5.6 British Standard 1793 – Part 3: 1998 entitled “Road traffic noise reducing devices – Test 

method for determining the acoustic performance.  Part 3: Normalised traffic noise 

spectrum” provides details of the typical traffic noise spectrum in 1/3rd octave bands from 

100 Hz to 5,000 Hz. 

 

5.7 The standard profile can be extrapolated from 100 Hz down to 40 Hz to give an indicating of 

what the traffic noise profile would look like at the lower frequencies. 

 

5.8 The following graph shows the façade noise levels from the SSE transformer fans (blue bar 

graphs) and the standardised traffic spectrum from  BS 1793-3 (red line) both of which have 

the same overall A-weighted level of LAeq, t 62 dB.   
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5.9 The front of the Vastern Road site has been designed with the windows closed to protect 

the residents from an external free field level of around LAeq, 16 hour 67 dB and is at the 

higher end of what is possible with glazing and ventilation termination facing the noise 

source.   

 

5.10 The noise from SSE Transformers incident on the rear of Block BC is LAeq,t 62 dB which is  

around 5 dB(A) lower than the traffic noise incident on the front of the site.  However, it is 

the unusual profile of the SSE transformer fans with its defined tonality within the 50 Hz 

1/3rd octave band that means the internal noise criterion defined within NANR 45 will not be 

met.  The transformer noise levels would need to be reduced by 5 dB(A) overall and a 

further 3 dB within the 50 Hz 1/3rd octave band to ensure compliance with NANR 45 with 

the currently proposed mitigation scheme in place. 

 

 Alternative Residential Scheme 

5.11 Within the scope of this additional Rebuttal I want to clarify my position on the proposed 

MVHR mitigation measures.  For ease of reading, I have replicated the sketch I produced at 

section 3.5 of my Proof of Evidence. 

 
 

 

Block BC 

Block D 

Habitable Windows 
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5.12 I am of the professional opinion the appeal should be dismissed as the development 

proposed residential units at the rear of Block BC which will have an unacceptable impact on 

the quality of life for future residents contrary to policies CC8, EN16 and CR6 of the Reading 

Borough Local Plan adopted in 2019.  

 

## END OF DOCUMENT ## 


