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The purpose of this consultation is to give the acousticians, architects, building services engineers, building control bodies, clients and others involved in the design of new school buildings the chance to comment on the draft of the new Building Bulletin 93 Acoustic Design of Schools, before its publication in early 2003.

Section 1 of BB93 contains the acoustic performance standards for compliance with the Building Regulations Part E and is reproduced in this document with the main changes to Building Bulletin 87 highlighted in turquoise. 

A postscript version of entire draft Building Bulletin, as intended for publication, is included on our website at www.teachernet.gov.uk/acoustics. A printout of the draft document is available on request from michael.bubb@dfes.gsi.gov.uk
Comments are invited on Section 1 in particular but comments on the entire Building Bulletin are welcome.

Sections 2 and 3 of the Building Bulletin give advice on typical constructions to comply with the performance standards in Section 1.  
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Summary
Building Bulletin 93

The aim of Building Bulletin 93 is to provide a simple but comprehensive guide for architects, building control bodies, building services engineers, clients, and others involved in the design of new school buildings. 

We have set up an Acoustic Design webpage where this public consultation document and the sections of BB93 can be found. It is on the School Buildings and Design Unit website at www.teachernet.gov.uk/acoustics. This consultation document and the draft of BB93 have been put on the website to give a chance for public comments before publication, which is expected to be in February 2003. This draft replaces the preliminary drafts put on the website between July and September 2002. Draft sections will not be changed during the consultation period. 

Section 1 Specification of acoustic performance is intended for designers and building control bodies. It gives the performance targets for compliance with Requirement E4 from Part E of schedule 1 to The Building Regulations 2000 (as amended) that “Each room and other space in a school building shall be designed and constructed in such a way that they have the acoustic conditions and the insulation against disturbance by noise appropriate to its normal use”. This is the section on which we most need to consult, as the performance standards will be enforced by local building control bodies. Some standards have been increased above those previously published in Section A of Building Bulletin 87 Guidelines for Environmental Design of Schools, published in 1997. Areas of change are listed in a difference sheet on the next page of this document and changes from BB87 are highlighted in the version of Section 1 included in this document, for ease of identification.

The requirements contained in Section 1 of BB93, will come into force as a means of compliance with Part E on 1st. July 2003 at the same time as those contained in the new Approved Document E that supports Part E, Resistance to the passage of sound. 

The exemption of LEA maintained schools from the Building Regulations ended in April 2001 and all school buildings may now be subject to detailed design checks and on-site inspections by Building Control Bodies.

Section 2 Noise Control and Sound Insulation describes how to meet the performance standards giving calculation methods and typical construction details. We are interested in feedback from manufacturers and acoustic designers on the construction details, to include more typical construction details and associated flanking details in the final publication, or after publication on our website. 

Some sections on the web version, such as the extensive section on Sound Field Systems may be shortened for the final printed edition but will remain on the acoustics website in full.

Similarly calculation tools, tables of absorption coefficients, and tables of sound reduction indices will not be reproduced in the printed publication but will be included as internet references for designers. 

Twelve weeks will be allowed for public comment. Responses will be analysed and a report published giving the Department’s response to the consultation. The final version of the Building Bulletin will then be published in February 2003.   

Table of major differences between existing Building Bulletin 87 constructional standards on acoustic design of schools and the new requirements in Section 1 of BB93.
	
	BB87
	BB93

	Internal ambient noise levels 
	Previous standards were called background noise levels, defined as L Aeq, 1 hour and included noise from teaching activities in adjacent spaces in addition to the indoor ambient noise from internal and external noise sources identified in BB93
	The indoor ambient noise levels in Table 1.1 do not include noise from teaching activities in neighbouring rooms. They include all other noise from internal and external noise sources except noise associated with classroom activities. They are defined as LAeq, 30 minutes

	Maximum indoor levels
	Guidance was given that noise from aircraft and trains should not exceed 55 dB LA1 in teaching classrooms
	Now a requirement that in certain rooms including classrooms such noise should not exceed 55 dB LAmax, F

	Sound insulation between rooms
	Dw requirements given in terms of a matrix as a function of noise tolerance and activity noise levels.
	Dw requirements given in terms of a table, and are more onerous to allow for the needs of hearing impaired children in mainstream education

	Sound insulation between rooms and corridors
	Dw was quoted between rooms and corridors, but is was not reproducibly measurable in practice.
	Requirements are given in terms of Rw for walls and doors, and compliance is by calculation rather than measurement.

	Impact sound insulation
	No requirements
	New requirements for floors in Table 1.4

	Reverberation times of main spaces
	Included in table 2 of BB87. Definition of Tmf was mean of 500 and 1000Hz values. 
	Definition of Tmf changed to mean of 500, 1000 and 2000 Hz values.

Some small changes to room descriptions and reverberation time ranges.

	Absorption in corridors, entrance halls and stairwells
	No standards
	Requirements in terms of areas of sound absorbent material

	Design checks
	School designers were left to self certify compliance with the standards.
	School designers will have to satisfy building control bodies that the designs conform to Part E of the Building Regulations


Contents List of new Building Bulletin 93

Introduction

Section 1 - Specification of acoustic performance

Section 2 - Noise control and sound insulation

Section 3 - Room acoustics for speech

Section 4 - Room acoustics of particular rooms for speech
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Section 7 - Radio aids and other assistive listening devices used by deaf children in schools

Section 8 - Sound field systems

Section 9 Case studies

Case study 9.1 Remedial work to a multi-purpose hall in a county primary school

Case study 9.2 An investigation into the acoustic conditions in three open plan primary schools

Case study 9.3 Remedial work to an open plan teaching area in a primary school

Case study 9.4 Conversion of a Design and Technology Space to music accommodation

Case study 9.5 A purpose built music suite

Case study 9.6 A junior school with resource provision for the deaf

Case study 9.7 An all-age special school for the hearing impaired

Case study 9.8 Acoustic design of building envelope and classroom acoustics at a new secondary school

Case study 9.9 Acoustically attenuated passive stack ventilation of an extension to an inner city secondary school

Case study 9.10 An investigation into the acoustics of open plan teaching bases in a secondary school

Appendix 1 Concepts and technical terms in noise control and sound insulation

Appendix 2 Concepts and technical terms in room acoustics

Appendix 3 Typical sound spectra

Appendix 4 Approximate calculation to determine specification of classroom wall insulation 

Appendix 5 Calculations and field tests for building envelope insulation – calculation of internal A-weighted levels from external noise

Appendix 6 Principles of SIBE calculation method

Appendix 7 Calculation of reverberation times of rooms from the absorption coefficients of the surfaces in the room

Appendix 8 Method for calculation of acoustic absorption required in corridors, entrance halls and stairwells

Appendix 9 Soundfield systems in schools – Equipment specifications

Appendix 10 Notes on the Noise at Work Regulations 1989 with regard to music teachers and orchestral players
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Regulatory Impact Assessment for proposed revision of acoustic standards for schools

	1. (i) Title of proposed measure:
New Building Bulletin 93 Acoustic Design of Schools 

In Support of Part E of the Building Regulations Requirement E4, “Each room and other space in a school building shall be constructed in such a way that it has the acoustic conditions and the insulation against disturbance by noise appropriate to its normal use”. 
2. (i) The issue and objective:
Issue: School designs were previously subject to the DfES Constructional Standard, Building Bulletin 87, which included the relevant criteria for acoustics. In 2001 there was a transfer of control of constructional standards for school buildings from DfES to Building Regulations. This was the subject of a separate consultation exercise.
 In 2001, DETR consulted on Proposals for Amending The Building Regulations 2000, Part E – Resistance to the passage of sound. The consultation included schools within the scope of the Building Regulations for the first time. This will bring school acoustics under the regulatory control of the Building Regulations by transfer of control from DfES Constructional Standards to the Building Regulations. The issue is how much to improve the acoustic standards for schools.

Objective: The new Part E will quote Building Bulletin 93 (as the successor to BB87, Section A  - Acoustics) as the compliance method for Requirement E4. BB93 will raise the acoustic standards for schools to an acceptable level, including means to integrate the hearing impaired in mainstream accommodation as far as practicable, in compliance with the Disability Discrimination Act, as it applies to schools. It also proposes improved standards for music accommodation.

2. (ii) Risk assessment:
If the acoustic standards are not improved: 

· there is a risk that many children will not hear clearly in new schools and their educational performance will therefore suffer;

· there is a risk that hearing impaired children will not be able to be included in mainstream education due to the acoustic conditions not being good enough;

· there is a risk that legal actions will be brought against the Department for Education and Skills for failing to ensure satisfactory standards for teaching of the temporarily or permanently hearing impaired; and 

· there is a risk that current acoustic criteria for music accommodation are resulting in unsatisfactory teaching conditions which is compromising the teaching of music. The increase in specification of music accommodation will address this issue.

3. (i) Identify options
Three options have been identified:

Option 1 - Continue to rely on present acoustic standards.
Option 2 – Increase the specification of general teaching and other areas which significantly affect the integration of the hearing impaired.
Option 3 – Option 2 plus increased specifications for music accommodation.

Option 1 – Business as usual
Option 1 is not feasible as from September 2002, it will be unlawful for schools and LEAs to discriminate against disabled pupils as this would not comply with the requirements of the Disability Discrimination Act.

Option 2 – Minimum standards for integration of the hearing impaired
Represents the minimum standard that could be accepted for the acoustic design of schools. It will result in the possible transfer of children from special schools into mainstream schools with units providing specialist resources for the deaf.

Option 3 – Option 2 plus improved standards of music accommodation
This includes all the provisions of option 2. In addition, this option raises the minimum performance standards for music accommodation above those specified in the current constructional standards. If the acoustic standards are considered at early design stage the extra capital cost involved will be small compared to the cost of the music accommodation as a whole. 

3. (ii) Issues of equity or fairness
The proposed measures should impact equally across education and so should equally apply to schools in the independent sector as to government maintained schools. The model in option 2 assumes enough new specialist schools for the hearing impaired are provided so that there is equal access to the new facilities throughout England. This necessitates a 10 year upgrade programme involving 50 primary schools a year and 10 secondary schools a year becoming specialist schools for the hearing impaired with specialist resource provision for the deaf.

4. (i) Identify the benefits
Option 2 – Will benefit both hearing and hearing impaired children in mainstream schools. It will also benefit some of the 13,500 hearing impaired children currently educated in special schools. Up to 40% of hearing impaired pupils may be able to transfer to upgraded mainstream schools with specialist hearing impaired units. 

Option 3 – Has the same benefits as option 2. In addition, both hearing and hearing impaired pupils studying music will benefit and more hearing impaired children will be able to take part in music lessons from which they are most often withdrawn due to hearing difficulties.

4. (ii) Quantifying and valuing the benefits
Option 2 is estimated to improve the design of about 1000 new build classrooms and 3000 refurbished classrooms per year. Also to result in the upgrading of 50 primary and 10 secondary schools per year for the first 10 years to provide accommodation suitable for the inclusion of hearing children in these mainstream schools together with the establishment of special units for the hearing impaired at these schools.

Option 3 is estimated to improve the design of about 150 music centres at secondary level and 500 new music rooms at primary level, per year, in addition to the improvements identified for option 2.

5. (i) Breakdown of Compliance costs 
Improved acoustics in classrooms   -    £2,000/classroom

Improved acoustics in secondary music suites   -    £20,000/school  

Improved acoustics of primary school music rooms   -   £2,200/school

Upgrading existing stock for hearing impaired children over 10 years

100 secondary schools and 500 primary schools (average of 4 schools per LEA) will make improvements to existing accommodation.

Improvement costs per school: £250,000/secondary school and £50,000/primary school. This assumes every primary classroom is improved but only some secondary (eg, one science suite) but all large spaces improved. Total cost £50m

Costs of Hearing Impaired Units at mainstream schools: Assume 300 (50%) of integrated schools have a unit – only in urban areas where can justify reasonable number using unit, otherwise use mainstream facilities and travel occasionally to specialist facility elsewhere. 

Each unit is 130m2 (16 pupils @8m2 per pupil) Cost per m2 (£230 for refurbishment - £1000 for new build) or £600 for a mixture of the new build and refurbishment.

Total cost of units £47m over 10 years.

5. (ii) Total compliance costs
Option 1 - nil cost

Option 2  - 

The partition area of general teaching accommodation in a school will increase by about 25% overall this will lead to a 0.5% increase in overall built area equating to a 0.5% increase in capital cost. On a capital build programme of £650m per year this equates to £3m per year.

Capital cost of improved construction  - £8 million

Building Control design checks - £600k/year

Upgrading existing stock for hearing impaired children - £9.7m/year

Total capital cost of £21.3 million/year, dropping to £11.6 million after 10 years. This equates to a 3.3% (dropping to 1.8% after 10 years) increase in the capital cost of school buildings.

Option 3 -

The partition area of a school will increase by about 0.6% overall this will lead to a 0.6% increase in overall built area equating to a 1% increase in capital cost. On a capital build programme of £650m per year this equates to £3.9m per year.

Capital cost of improved construction  – £14.1 million

Building Control design checks  - £600k

Upgrading existing stock for hearing impaired children - £9.7m/year 

Total capital cost of £26.3 million/year. This equates to a 4.05% (dropping to 2.6% after 10 years) increase in the capital cost of school buildings or 0.85% over and above option 2.

6. Consultation with audiologists and acousticians
The proposed Building Bulletin 93 section 1 contains the acoustic criteria enforceable by Building Control and Planning Departments. It has been the subject of in depth consultation with leading experts in the field of acoustic design and audiology of the hearing impaired.  

7. Results of consultation
A consensus is emerging as to the appropriate standards to adopt and this consultation will lead to further refinement of these standards.

8. Summary and recommendation
Option 2

NPV

£8.1m per annum

Benefits

Up to 30,000 pupils per year improving their speech intelligibility from fair to good, with a benefit of improved performance. Up to 550 pupils per year for 10 years are able to transfer from special schools to mainstream accommodation.

Option 3 
£11.04m per annum

Al the benefits of Option 2. And up to 15,000 secondary level pupils per year and 120,000 primary level pupils benefiting from improved music lessons.
The economic appraisal has indicated very significant benefits that could accrue from both options 2 and 3, against relatively low compliance costs. The sensitivity analysis also shows that option 3 is more robust than option 1. It is recommended that Option 3 be adopted.

9. Enforcement, sanctions, monitoring and review
Enforcement will be through normal building control officers who will need to seek expert acoustic advice where there is doubt about acoustic designs. It is considered that this will be sufficient for monitoring the effectiveness of the Regulation.

	
	
	
	


Building Bulletin 93, Section 1 – Specification of Acoustic Performance

Contents

1.1
Compliance with Building Regulations Requirement E4

1.1.1 Performance Standards

1.1.2 Demonstration of compliance
1.2 Additional recommendations for noise levels outside school buildings 

1.3 Additional information on indoor ambient noise levels

1.4 Additional information on reverberation times 

References

Section 1 contains recommendations for the acoustic design of school buildings. Section 1.1 sets out the legal requirements, the performance standards, and describes the normal way of demonstrating compliance with Requirement E4 of Part E of Schedule 1 to The Building Regulations 2000 for new school buildings. Sections 1.2 onwards deal with subjects that are not covered by the requirements of the Building Regulations but are included as guidance on good practice.

1.1
Compliance with Building Regulations Requirement E4 

Requirement E4 from Part E of schedule 1 to The Building Regulations 2000 states that: 

“Each room or other space in a school building shall be designed and constructed in such a way that they have the acoustic conditions and the insulation against disturbance by noise appropriate to its intended use.” 

The Education (School Premises) Regulations 1999, SI 1999 No.2 which applies to both new and existing buildings, contains a similar statement that 

“Each room or other space in a building shall have the acoustic conditions and the insulation against disturbance by noise appropriate to its normal use.” 

The acoustic performance described in Section 1 will satisfy both regulations for new schools. 

Although it would be uneconomic to upgrade all existing buildings to the same standards as new school buildings, where there is a need for upgrading the acoustic performance of an existing building or when refurbishment is happening for other reasons then the designer should aim to meet the acoustic performance given in Section 1.

1.1.1 Performance standards

Requirement E4 of the Building Regulations [Ref 1] applies to the following aspects of school building design:

A. Indoor ambient noise levels 

B. Airborne sound insulation between spaces 

C. Airborne sound insulation between corridors or stairwells and other spaces

D. Impact sound insulation of floors

E. Reverberation in teaching and study spaces
F. Reverberation in corridors, entrance halls and stairwells
The following clauses on aspects A – F give the recommended acoustic performance standards for school buildings. The normal way of satisfying Requirement E4 is to demonstrate that all the performance standards have been met where appropriate. 

See sub-section 1.1.2 for guidance on how to demonstrate compliance to the Building Control Body.
A. Indoor ambient noise levels

The objective is to provide indoor ambient noise levels that (a) do not prevent clear communication of speech between teacher and student, and between students, and (b) do not interfere with teaching and study activities. 

Table 1.1 contains the recommended upper limits for the indoor ambient noise levels for each type of space. The indoor ambient noise level is described in terms of the equivalent continuous A-weighted sound pressure level LAeq,30mins during the loudest 30 minute period likely to occur on a normal school day.

The indoor ambient noise level should be the sum of noise from all sources outside the school premises (including but not limited to noise from road, rail and air traffic, industrial and commercial premises and operations) and noise from the ventilation system and other plant serving the room or area in question. If a room is naturally ventilated, the ventilators or windows should be assumed to be open as required to provide background ventilation. If a room is mechanically ventilated, the plant should be assumed to be running at its maximum design duty.  
The indoor ambient noise level should not include noise from other activities within the school premises, including teaching. 

The room should be assumed to be furnished but unoccupied.

Additional information is given in Section 1.3.
B. Airborne sound insulation between spaces 

The objective is to attenuate airborne sound between spaces across both walls and floors so that (a) it does not prevent clear communication of speech between teacher and student, and between students, and (b) does not interfere with teaching and study activities. 

Table 1.2 contains the recommended minimum airborne sound insulation values between rooms of different types and uses.  The airborne sound insulation is quoted
 in terms of the weighted sound level difference, Dw, between two rooms. 

The weighted sound level difference is determined from the level difference D as defined in BS EN ISO 140-4:1998 [Ref 2] in octave or one-third octave bands, the results are then weighted and expressed as a single-number quantity, Dw, in accordance with the rating method described in BS EN ISO 717-1:1996 [Ref 3]. 

Dw is affected by the reverberation time in the receiving room (see the clause on aspect E below), so it is essential that the designer considers the performance standards for sound insulation and reverberation time together. 
C. Airborne sound insulation between corridors or stairwells and other spaces

The objective is to attenuate airborne sound between corridors or stairwells and other spaces so that (a) it does not prevent clear communication of speech between teacher and student, and between students, and (b) does not interfere with teaching and study activities.

Table 1.3 contains the recommended airborne sound insulation between corridors or stairwells and other spaces for the separating wall construction and the doors set into those separating walls. The airborne sound insulation is quoted in terms of the laboratory measurement, the weighted sound reduction index
, Rw.  The separating wall construction and doors should be not less than the values set out in Table 1.3 when measured according to BS EN ISO140-3:1995 [ref 4] and rated in accordance with BS EN ISO 717-1:1996.  

D. Impact sound insulation of floors

The objective is to attenuate impact sound (eg, footsteps) from the floor above into spaces below so that (a) it does not prevent clear communication of speech between teacher and student, and between students, and (b) does not interfere with teaching and study activities.

Table 1.4 contains the recommended maximum impact sound insulation pressure levels for receiving rooms of different types and uses.  The impact sound insulation is quoted in terms of the weighted standardised impact sound pressure level L’nT,w which is measured according to BS EN ISO 140-7:1998 [ref 5] and rated in accordance with BS EN ISO 717-2:1996 [ref 6].
E. Reverberation in teaching and study spaces 

The objective is to provide suitable reverberation for (a) clear communication of speech between teacher and student, and between students in teaching and study spaces and (b) music teaching and performance. 

Table 1.5 contains the recommended mid-frequency reverberation times for rooms which are unoccupied but furnished in accordance with their normal use. The reverberation time is quoted in terms of Tmf, the arithmetic average of the reverberation times in the 500 Hz, 1 kHz and 2 kHz octave bands. 

F. Reverberation in corridors, entrance halls and stairwells

The objective is to absorb airborne sound in corridors, entrance halls and stairwells so that (a) it does not prevent clear communication of speech between teacher and student, and between students, and (b) does not interfere with teaching and study activities.
Approved Document E [ref 1] describes two calculation methods, A and B, for controlling reverberation in the common internal parts of domestic buildings. One of these methods should be used to determine the amount of acoustic absorption required in corridors, entrance halls and stairwells in schools. Appendix 9 contains example calculations using methods A and B.

1.1.2 Demonstration of compliance

The preferred means of demonstrating compliance to the Building Control Body is to submit a set of plans, construction details, material specifications, and calculations, as appropriate for each area of the school which is covered by E4.

The plans should identify:

· the estimated highest indoor ambient noise levels in rooms and the appropriate upper limit from Table 1.1;

· the estimated weighted sound level difference, Dw between spaces and the appropriate minimum value from Table 1.2;

· the proposed values of Rw for partition walls and for doors between corridors or stairwells and other spaces and the appropriate minimum value from Table 1.3;

· the estimated weighted standardised impact sound pressure level L’nT,w of floors above rooms and the appropriate maximum value from Table 1.4; 

· the estimated value of mid-frequency reverberation time Tmf in each room and the appropriate range of values from Table 1.5; 

· the proposed absorption treatments in corridors, entrance halls and stairwells.

The supporting information should include:

· construction details and material specifications for the external building envelope; 

· construction details and material specifications for all wall and floor constructions, including all flanking details;

· sound insulation and sound absorption test reports (laboratory and/or field) used in the assessment of acoustic performance;

· calculations of sound insulation values Dw and L’nT,w;

· calculations of areas of absorptive material necessary to achieve the appropriate mid-frequency reverberation times in the rooms, and;

· calculations of absorption area to be applied in corridors, entrance halls and stairwells.

In sub-section 1.1.1, acoustic performance standards for aspects A, B, D and E are described in terms of parameters that can be measured in a school building when it has been built. If measurements are required in the completed building, then they should be carried out according to the measurement and rating standards referred to in this Section.

Special circumstances

It is possible that in circumstances not considered in this document, different performance standards may be appropriate for specific areas within individual schools.  Where this occurs, a written report by a specialist acoustics consultant should be prepared and submitted for consideration by the Building Control Body.  This report should set out the reasons, the alternative performance standards proposed, and the basis on which these are considered to be preferable to those set out above.
Table 1.1: Upper limits for the indoor ambient noise levels in unoccupied rooms from external noise, ventilation systems and other plant.
	Room type/activity
	Upper limit for the indoor ambient noise level, LAeq,30mins (dB)

	Music rooms:

Teaching, listening, audio;

Music practice/group rooms;

Ensemble playing;

Recording/control room[1]

	30*

	Large lecture rooms (for more than 50 people)

	30*

	Drama rooms:

play reading and acting


	30*



	Audio-visual, video conference rooms

	35*

	Assembly halls, multi-purpose halls[2]

	35*

	Individual study, withdrawal, remedial work, teacher preparation, interviewing/counselling


	35*

	General teaching areas, classrooms and class bases[3], small lecture theatres (fewer than 50 people) seminar and tutorial rooms, language laboratories, 


	35*

	Libraries[4]

	35*

	Nursery quiet room

	35*

	Nursery playroom

	35*


	Science laboratories, metalwork/woodwork classrooms, resource/light craft and practical

	40

	Offices, staff rooms, open-plan classrooms/resource areas[3],[5]

	45

	Indoor sports


	45

	Toilets


	45


NOTES ON TABLE 1.1

*Research indicates that teaching can be disrupted by individual noisy events such as aircraft flyovers, even where the average noise level is below the limits in Table 1.1.  For rooms identified in Table 1.1 having limits of 35 dB or less the maximum noise level should not regularly exceed 55 dB LAmax,F due to any foreseeable event likely to occur on a normal school day.
[1] Studios are acoustically very specialised environments and the noise limits for these will vary with the size, intended use and type of room.  For some uses noise limits below 30 dB LAeq may be required, and separate limits for different types of noise may be appropriate.  In these cases specialist advice should be sought.

[2] Halls are often multi-functional spaces (especially in primary schools) which are used for activities such as dining, PE, drama, music, assembly, examinations and performing plays and concerts.  In such multi-functional spaces the designer should design to the lowest indoor ambient noise level for which the space is likely to be used.  For large halls used for formal drama and music performance lower noise levels than those in Table 1.1 are preferable, and levels as low as 25 dB LAeq,30mins may be appropriate.  In these cases specialist advice should be sought.

[3] Classrooms and open plan teaching areas vary widely in their activity noise levels and the tolerance of noise by the occupants. This depends on the subject, the style of teaching or study, and whether they are in nursery, primary, or secondary schools.  However, in all cases sufficiently low indoor ambient noise levels are required to allow clear communication of speech between teacher and student, and between students.

[4] Noisier parts of school libraries are perhaps better classified as resource areas or teaching areas, which are not places designed for quiet study and are more noise tolerant spaces.

[5] Acoustic considerations of open-plan teaching areas are complex and are discussed in Section 4 of this bulletin.  

Table 1.2: Recommended minimum airborne sound insulation between spaces, in terms of the weighted sound level difference, Dw. 
	Minimum Dw (dB)
	Toilets
	General teaching, seminar and tutorial, class bases, science labs, resource areas, commerce and typing, administration offices, staff rooms, medical rooms
	Individual study, withdrawal, remedial teaching, teaching preparation, interview, counselling, offices (with need for privacy)
	Libraries
	Open-plan/resource areas, offices, staff rooms
	Language laboratories, lecture rooms, audio-visual rooms
	Metalwork, woodwork, resource, light craft and practical
	Indoor sports, changing area, indoor swimming pool, dining rooms, kitchens, plant rooms 
	Music:

classroom, recital room, ensemble room, recording/control room, drama, assembly, multi-purpose halls

music practice rooms, music tutorial rooms

	Toilets
	35
	45
	50
	50
	45
	50 
	43
	43
	55

	General teaching, seminar and tutorial, class bases, science labs, resource areas, commerce and typing, administration offices, staff rooms, medical rooms
	
	45
	50
	50
	45
	50 
	55 
	55 
	60[1] (55)

	Individual study, withdrawal, remedial teaching, teaching preparation, interview, counselling, offices (with need for privacy)
	
	
	45
	50 
	45
	50
	55 
	55
	60[1] (55)

	Libraries
	
	
	
	40
	45
	50 
	55 
	60[1] (55)
	60[1] (55)

	Open-plan/resource areas, offices, staff rooms
	
	
	
	
	40
	50
	50
	55
	55

	Language laboratories, lecture rooms, audio-visual rooms
	
	
	
	
	
	50 
	55 
	60[1] (55)
	60[1] (55)

	Metalwork, woodwork, resource, light craft and practical
	
	
	
	
	
	
	50
	52
	60[1, 2] (55)

	Indoor sports, changing area, indoor swimming pool, dining rooms, kitchens, plant rooms 
	
	
	
	
	
	
	
	45
	60[1] (55)

	Music:

classroom, recital room, ensemble room, recording/control room, drama, assembly, multi-purpose halls

music practice rooms, music tutorial rooms
	
	
	
	
	
	
	
	
	60[1] (55)


Notes on Table 1.2

[1] [1] Where values of DW greater than 55 dB are required it may be suitable to separate these rooms using other acoustically less sensitive areas such as corridors and storerooms. Where this is not possible, special sound insulation constructions are likely to be required and specialist advice should be sought.
[2] It is recommended that music rooms should not be placed adjacent to metalwork, woodwork, resource, light craft and practical rooms.

[3] Figures in brackets refer to refurbishment projects where space limitations may make the higher level difference impractical and between music practice rooms which are more noise tolerant than other music rooms. 

[4] These values of Dw include the effect of glazing, doors and other weaknesses in the partition.  In general, normal (non-acoustic) doors provide much less sound insulation than the surrounding walls and reduce the overall value of Dw of the wall considerably, particularly for values of Dw above 35 dB.  Doors should therefore not generally be installed in partitions between rooms requiring values of Dw above 35 dB, unless special acoustic doors, door lobbies, or double doors with an airspace are used.  This is not normally a problem as rooms usually are accessed via corridors or circulation spaces so that there are normally at least two doors between adjacent noise-sensitive rooms.  For more guidance see Section 2.

Table 1.3: Recommended minimum airborne sound insulation for wall and door constructions between corridors or stairwells and other spaces, in terms of the sound reduction index, Rw (laboratory measurement).
	Type of room separated from corridor or stairwell
	Minimum Rw (dB)


	
	Wall (including any glazing)
	Door

	Indoor sports, changing area, indoor swimming pool, dining rooms, kitchens, plant rooms, metalwork, woodwork, resource, light craft and practical
	45 (30)
	35 (20)

	General teaching, seminar and tutorial, class bases, science labs, commerce and typing, administration offices, staff rooms, medical rooms
	45
	30

	Individual study, withdrawal, remedial teaching, teaching preparation, interview, counselling, offices (with need for privacy)
	40
	30

	Libraries, language laboratories, lecture rooms, audio-visual rooms
	55
	35

	Music rooms (special design advice recommended)
	57
	40


Notes on Table 1.3

[1] The Rw values refer to the laboratory performance of partitions and doors measured in accordance with BS EN ISO 140-3:1995. 

[2] The Rw ratings are for the door alone.  Manufacturers sometimes provide door ratings as a combined wall and door rating where the Rw refers to the performance of a 10 m2 high-performance wall with the door inserted.  This is misleading as it gives higher figures than the Rw of the door alone, which should be quoted in the acoustic test certificate.  However the rating of the door alone can be calculated from the test results for a combined wall/door rating.  

[3] The values in brackets can be used when these types of rooms join a corridor or stairwell which does not have any of the following types of room leading from that same corridor or stairwell: general teaching; seminar and tutorial; class bases; science labs; commerce and typing; administration offices; staff rooms; medical rooms; individual study; withdrawal; remedial teaching; teaching preparation; interview; counselling; offices (with need for privacy); libraries; language laboratories; lecture rooms; audio-visual rooms; music rooms.
Table 1.4: Recommended maximum value of the weighted standardised impact sound pressure level L’nT,w,  for floors above different rooms.
	Receiving room type/activity
	Maximum weighted standardised impact sound pressure level L’nT,w  (dB)

	Music rooms:

teaching, listening, audio;

music practice/group rooms;

ensemble playing;

recording/control room


	55

	Large lecture rooms (for more than 50 people)


	55

	Drama rooms:

play reading and acting


	55



	Audio-visual, video conference rooms


	60

	Assembly halls, multi-purpose halls


	60

	Individual study, 

withdrawal, remedial work, 

teacher preparation, interviewing/counselling


	
60

	General teaching areas, classrooms and class bases, small lecture theatres (fewer than 50 people), seminar and tutorial rooms, language laboratories, small lecture rooms
	60

	Libraries 


	    60

	Nursery quiet room


	60

	Nursery playroom


	65



	Science laboratories, metalwork/woodwork classrooms, resource/light craft and practical


	65

	Offices, staff rooms, open-plan classrooms/resource areas


	65

	Indoor sports


	65


 Table 1.5:  Recommended ranges for the mid-frequency reverberation time, Tmf, in unoccupied rooms.

	Type of room
	Typical room sizes
	

	
	Area

(m2)
	Height

(m)
	Volume

(m3)
	Tmf

(seconds)

	Nursery

Playroom

Quiet room
Primary schools: 

Classroom or class-base 

Library 

Music performance

Drama studio/AV room 
Dining Rooms

Hall (drama, PE, Audio Visual Aids, assembly, occasional music)

Swimming pool

Kitchens 

Secondary schools: 

General teaching classroom 

Small practical spaces: science, IT, business studies.


Large practical spaces: art, metalwork, woodwork, multi-materials, textiles, electronics, food technology 

Library

Hall (assembly/drama)

Dining rooms

Gymnasium/PE

Dance studio

Drama studio

Swimming pool

Music rooms:

Music theory classroom 

Ensemble rooms/music studio
Recital rooms

Small teaching/practice room

Control room for studio
	30 – 70

8 – 20
30 – 65

12 – 70

30 – 80

30 – 80
80 – 200

80 – 200


65 – 120

65 –120

50 – 70

70 – 110

80 – 135

90 – 300

250 – 550

250 – 550

250 – 550

150

80 – 120

100 – 500

50 – 70

16 – 50

50 – 100

6 – 10

8 – 20
	2.4 – 5.0

2.4 – 3.0
2.4 – 3.0

2.4 – 3.0

2.4 – 3.0

> 2–4
> 2.4 

3.7 – 6.0


3.7 – 6.0

2.7 – 4.0

2.4 – 3.0

2.4 – 3.0

2.7 – 3.0

2.4 – 3.0

3.7–  7.6

3.7 – 7.6

5.0 – 6.0

2.7 – 4.0

3.7 – 7.0

3.0 – 6.0

2.4 – 3.0

2.4 – 3.0

3.0 – 4.0

2.4 – 3.0

2.4 – 3.0
	72 – 350

10 – 60
72 – 195

29 – 210

72 – 320

72 – 320
192 – 640

296 – 1200


241 – 720

176 – 480

120 – 210

168 – 330

216 – 405

216 – 900

925 – 4150

925 – 4150

1250 – 3300

432 – 640

296 – 840

300 – 3000

120 – 210

38 – 150

150 – 400

14 – 30

19 – 60
	0.4 – 0.8

0.4 – 0.8
0.4 – 0.8 

0.5 – 0.8

0.4 – 1.2

0.4 – 0.8
0.8 – 1.0
0.8 – 1.4


< 2.0

< 1.5

0.4 – 0.8

0.5 – 0.8

0.5 – 0.8

0.5 – 1.0

0.8 – 1.1
0.8 – 1.0
1.0 – 1.5

0.6 – 1.2

0.7 – 1.0
<2.0

0.4 – 0.8
0.5 – 1.0
1.0 – 1.5
0.3 – 0.6
0.3 – 0.5


Notes on Table 1.5

[1] For information, the Table also lists the typical ranges of floor areas and ceiling heights most commonly found in rooms of conventional design for these uses, and for which these values of Tmf should be achievable using conventional acoustic design.  These areas and heights are only for guidance and the same Tmf can be achieved with room dimensions outside these ranges.

[2] For schools which specialise in teaching hearing impaired pupils in mainstream education the reverberation time in spaces such as general teaching where speech intelligibility is important will need to be reduced to 0.4 seconds or less, across the frequency range 125Hz to 4000Hz. See Section 6, Design of acoustic criteria for pupils with hearing impairments.

[3] For rooms other than large auditoria and halls designed primarily for music, the values of Tmf in Table 1.5 refer to the average of the reverberation times measured in the 500 Hz, 1000 Hz and 2000 Hz octave bands.  In practice, most materials are more absorbent at high frequencies so that reverberation times at low frequencies tend to be longer.  In rooms used primarily for speech, the reverberation times at frequencies down to 100 Hz should not be more than 30% above the measured mid–frequency value.  In large rooms used primarily for music, an increase of up to 50% at low frequencies may be appropriate. 

[4] For halls and auditoria much larger than those listed in Table 1.5, and for halls designed primarily for unamplified music rather than speech, designing solely in terms of reverberation time may not be appropriate and specialist advice should be sought.  For more guidance see Section 5.

[5] Music room definitions.  

Ensemble rooms are normally used for rehearsal and practical teaching/performance of music, and possibly for informal recordings. These are smaller than recital rooms and have lower ceilings. 

Recital rooms are normally used for performance as well as rehearsal and are bigger than ensemble rooms.

Small teaching/practice rooms. There is a general trend to design these to shorter reverberation times to reduce the levels for music teachers. (See appendix 10)

Recording rooms can be any size but will normally be an ensemble room with a control room attached. These may allow an audience in the room but reverberation should be low, as music will be listened to through monitor loudspeakers.

1.1 Additional recommendations for external noise levels outside school buildings

The following recommendations are considered good practice for providing good acoustic conditions outside school buildings although they are not covered by Requirement E4:

For new schools, 60 dB LAeq,30mins should be regarded as an upper limit for external noise at the site boundary of noise–sensitive premises. (See PPG24, Annex 3, Section 8 [Ref 7]). Under some circumstances it is possible to meet the specified indoor ambient noise levels on sites where external noise levels are as high as 70 dB LAeq,30mins but this will require considerable building envelope sound insulation, screening or barriers. 

Noise levels in playgrounds, playing fields and other outdoor areas should not exceed 55 dB LAeq,30mins and there should be at least one area suitable for outdoor teaching activities where noise levels are below 50 dB LAeq,30mins.  If this is not possible due to a lack of suitably quiet sites, acoustic screening should be used to reduce noise levels in these areas as much as practicable and an assessment of predicted noise levels and of options for reducing these should be carried out.

Playgrounds, outdoor recreation areas and playing fields are generally considered to be of relatively low sensitivity to noise, and indeed playing fields may be used as “buffer zones” to separate school buildings from busy roads where necessary.  However, where used for teaching, for example sports lessons, outdoor ambient noise levels have a significant impact on communication in an environment which is already acoustically less favourable than most classrooms.   Ideally, noise levels on playing fields used for teaching sport should not exceed 50 dB LAeq,30mins.  If this is not possible at all locations, there should at least be some area at which noise levels are below 50 dB LAeq,30mins so that some outdoor teaching is possible.  

Acoustic screening with fences, walls or buildings may be used to protect playgrounds from noise. At positions near the screen, screening can reduce traffic noise by up to 10 dBA.

All external noise levels of LAeq,30mins in this section apply to measurements made at approximately head height and at least 3 m from any reflecting surface other than the ground.

1.3
Additional information on indoor ambient noise levels

The noise levels in Table 1.1 are specified in terms of LAeq,30mins. This is effectively an average noise level over 30 minutes, as explained in Appendix 1.  

If measurements of indoor ambient noise levels are required they should be made at head height in the normally occupied region of the room, but not less than 1 m from any surface of the room. A sound level meter complying with BS EN 60804:2001 (IEC 60804:2001)  [Ref 8] should be used. Noise levels should be measured in a furnished but unoccupied room, using a calibrated integrating sound level meter with the time–integration set to “F”.  A competent person will normally take such measurements. Further information on noise measurement techniques is available in the Association of Noise Consultants’ Guidelines on Noise Measurement in Buildings [Ref 9]. 

Where there is relatively little change in noise level over a teaching period, measurements of LAeq,T over a period shorter than 30 minutes will generally give a good indication of whether the standard is likely to be met.  Where there are significant variations in noise levels, for example due to noise from aircraft or railways, measurements over the full 30 minute period should be taken.

All of the above noise levels are in terms of A–weighted levels (See Appendix 1), which are single–figure levels weighted to take account of the ear’s sensitivity to noise at different frequencies.  This has the advantage of providing a simple, single–figure number for each measurement and standard but it does not always take full account of the effect of low–frequency noise, particularly in the case of hearing–impaired pupils who may depend on low–frequency sound levels to obtain information from speech. (Section 6 gives further advice on the design of acoustic conditions for pupils with hearing impairments.)

There are other noise rating methods that take account of noise at different frequencies, but these are beyond the scope of this bulletin that is intended for non–specialist readers. In cases where low–frequency noise is likely to be a problem, specialist advice from an acoustics consultant should be sought.  Such cases would include schools exposed to high levels of noise (in excess of 60 dB LAeq,30mins, see sub-section 1.2), where sound insulation may reduce high–frequency noise while leaving comparatively high levels of residual low–frequency noise.  

Tonal and intermittent noises are generally more disruptive than other types of noise at the same level.  Noise from plant, machinery and equipment in noise–sensitive rooms should therefore be constant in nature and should not contain any significant tonal or intermittent content. In rooms with very low noise tolerance, including music rooms, studios and rooms used for formal music and drama performance, any audible intermittent noise source of this type is likely to cause problems and specialist advice should be sought.

1.4
Additional information on reverberation times

If measurements of reverberation times are required they should be measured in accordance with BS EN ISO 3382:2000 [ref 10].
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1. Section 1 – Specification of acoustic performance
Demonstrating compliance

	1. Guidance is given on demonstrating compliance to the Building Control Body through the submission of plans, construction details etc. Is this means of demonstrating compliance reasonable? (If not, please suggest changes/amendments with reasons.)

	

	

	
	 
	Yes
	 
	No
	
	

	

	

	Comments:

	     


	2.A In sub-section 1.1.1, acoustic performance standards for aspects A, B, D and E are described in terms of parameters that can be measured in a school building when it has been built. Should measurements be carried out to demonstrate compliance to the Building Control Body? (If yes, please propose a suitable measurement programme.)

	

	

	Indoor ambient noise levels (A)
	 
	Yes
	 
	No

	

	Airborne sound insulation between spaces (B)
	 
	Yes
	 
	No

	

	Impact sound insulation of floors (D)
	 
	Yes
	 
	No

	

	Reverberation in teaching and study spaces (E)
	 
	Yes
	 
	No

	

	

	Comments:

	     


	2.B In your view, should a test regime as described in 1.4A replace or supplement the submission of plans and construction details to building control bodies

	

	

	
	 
	Replace
	 
	Supplement
	
	

	

	

	Comments:

	     


Indoor ambient noise levels
	3. Are the performance standards for the indoor ambient noise levels in Table 1.1 reasonable? (If not, please suggest changes/amendments with reasons.)

	

	

	
	 
	Yes
	 
	No
	
	

	

	

	Comments:

	     


	4. Where ventilation is provided only by openable windows, the guidance states that the indoor ambient noise level should be achieved with the windows open as required to provide fresh air. This means that in rooms having openable windows that face onto busy roads, occupants should not have to choose between acceptable ventilation and acceptable noise levels. In these cases, acoustically attenuated natural ventilation or mechanical ventilation may be necessary. Do you consider that this is appropriate?

	

	

	
	 
	Yes
	 
	No
	
	

	

	

	Comments:

	     


	5. In Table 1.1 the guidance states that for some types of rooms the maximum noise level should not regularly exceed 55 dB LAmax,F due to any foreseeable event likely to occur on a normal school day. This may require additional sound insulation in schools affected by railway and/or aircraft noise. Do you consider that this is reasonable? (If not, please suggest changes/amendments with reasons.)

	

	

	
	 
	Yes
	 
	No
	
	

	

	

	Comments:

	     


Airborne sound insulation between spaces

	6 Are the performance standards for airborne sound insulation in Table 1.2 reasonable? (If not, please suggest changes/amendments with reasons.)

	

	

	
	 
	Yes
	 
	No
	
	

	

	

	Comments:

	     


	7 The airborne sound insulation between spaces is quoted in terms of the weighted sound level difference, Dw. Do you consider that Dw is the most appropriate parameter to use? (If not, please suggest changes/amendments with reasons.)

	

	

	
	 
	Yes
	 
	No
	
	

	

	

	Comments:

	     


Airborne sound insulation between corridors or stairwells and other spaces

	8. Are the performance standards for airborne sound insulation in Table 1.3 reasonable? (If not, please suggest changes/amendments with reasons.)

	

	

	
	 
	Yes
	 
	No
	
	

	

	

	Comments:

	     


Impact sound insulation of floors

	9. Are the performance standards for impact sound insulation in Table 1.4 reasonable? (If not, please suggest changes/amendments with reasons.)

	

	

	
	 
	Yes
	 
	No
	
	

	

	

	Comments:

	     


	10. The impact sound insulation is quoted in terms of the weighted standardised impact sound pressure level, L'nT,w. Do you consider that L'nT,w is the most appropriate parameter to use? (If not, please suggest changes/amendments with reasons.)

	

	

	
	 
	Yes
	 
	No
	
	

	

	

	Comments:

	     


Reverberation in teaching and study spaces

	11. Are the performance standards for the mid-frequency reverberation times in Table 1.5 reasonable? (If not, please suggest changes/amendments with reasons.)

	

	

	
	 
	Yes
	 
	No
	
	

	

	

	Comments:

	     


	12. The reverberation time is quoted in terms of the mid-frequency reverberation time, Tmf. Do you consider that Tmf is the most appropriate parameter to use? (If not, please suggest changes/amendments with reasons.)

	

	

	
	 
	Yes
	 
	No
	
	

	

	

	Comments:

	     


Reverberation in corridors, entrance halls and stairwells
	13. The guidance refers to the use of the calculation methods in Approved Document E. Is this approach suitable? (If not, please suggest changes/amendments with reasons.)

	

	

	
	 
	Yes
	 
	No
	
	

	

	

	Comments:

	     


Additional recommendations for external noise levels outside school buildings
	14. The guidance contains recommendations for external noise levels outside school buildings. Are the recommendations reasonable? (If not, please suggest changes/amendments with reasons.)

	

	

	
	 
	Yes
	 
	No
	
	

	

	

	Comments:

	     


General

	15. The new bulletin represents a tightening of acoustic standards in classrooms, particularly in view of the requirement to integrate hearing-impaired children into mainstream schools. Do you consider that this improvement is justified?

	

	

	

	
	 
	Yes
	 
	No
	
	

	

	

	Comments:

	     


	16. At present the document does not differentiate between standards for new schools and for refurbishment or extensions of existing schools, except in the case of music rooms. Are lower standards reasonable for refurbishment or extensions of existing schools?

	

	

	
	 
	Yes
	 
	No
	
	

	

	

	Comments:

	     


	17. Is the guidance suitable for the design of open-plan areas in schools? (If not, please suggest changes/amendments with reasons.)

	

	

	
	 
	Yes
	 
	No
	
	

	

	

	Comments:

	     


	18. Do you think that the guidance for schools is also applicable to Sixth Form Colleges, Universities and Colleges of Further Education?  (If not, please suggest changes/amendments with reasons.)

	

	

	
	 
	Yes
	 
	No
	
	

	

	

	Comments:

	     


	19. If you have any other comments that might aid the consultation process as a whole, please provide them in the space below. Comments on the layout of this consultation would also be welcomed.

	

	General comments:

	     


	Please acknowledge this reply
	 
	

	

	The Department for Education and Skills carries out research on many different topics and consultations.  As your views are valuable to us, would you allow us to contact you again from time to time either for research or to send through consultation documents? 

	

	

	
	 
	Yes
	 
	No
	
	

	

	

	Code of Practice on written consultation

	

	The following seven standards from the Cabinet Office Code of Practice on written consultation should be reproduced in all consultation documents. This is binding on Departments. Ministers’ reasons for any departures should be explained.

	

	All UK national public consultations are required to conform to the following standards:

	

	1.
	Timing of consultation should be built into the planning process for a policy (including legislation) or service from the start, so that it has the best prospect of improving the proposals concerned, and so that sufficient time is left at each stage.

	
	

	2.
	It should be clear who is being consulted, about what questions, in what timescale and for what purpose.

	
	

	3.
	A consultation document should be as simple and concise as possible. It should include a     summary, in two pages at most, of the main questions it seeks views on. It should make it as easy as possible for readers to respond, make contact or complain.

	
	

	4.
	Documents should be made widely available, with the fullest use of electronic means (though not to the exclusion of others), and effectively drawn to the attention of all interested groups and individuals.

	
	

	5.
	Sufficient time should be allowed for considered responses from all groups with an interest. Twelve weeks should be the standard minimum period for a consultation.

	
	

	6.
	Responses should be carefully and open-mindedly analysed, and the results made widely     available, with an account of the views expressed, and the reasons for decisions finally taken.

	
	

	7.
	Departments should monitor and evaluate consultations, designating a consultation 

co-ordinator who will ensure the lessons are disseminated.

	
	

	Thank you for taking the time to respond to this consultation.

	
	

	Return completed forms to:
	Richard Daniels

Room 714

Caxton House

6-12 Tothill Street

London

SW1H 9NA

	
	

	For further enquiries please contact Richard Daniels on:

	
	

	Telephone:
	020 7273 6690

	
	

	Fax:               
	020 7273 5703 or

	
	

	
	


	Email:
	richard.daniels@dfes.gsi.gov.uk


	
	


Appendix A: Regulatory Impact Assessment for proposed revision

of acoustic standards of schools – Economic Appraisal.

Assumptions

1) The change in regulations requires equal access to facilities in England. It is assumed that this will require a ten-year upgrade programme, starting in 2003-4. The economic modelling has not attempted to model the full effect of the ten years of the upgrade, instead demonstrating the costs and benefits of an indicative year. This means that 10% of the full costs/benefits are modelled. This modelling has taken place for both Option 2 and 3. 

2) The total cost of the scheme over the ten years will be £213 millions for option 2 or £263 millions for option 3. 

3) The extent of the programme has been modelled according to the quantified costs and benefits noted above.

4) There were, in January 2002, 13706 children full time solely registered children in Deaf Schools, 33 in full time dually registered children in Deaf Schools and 1 part time dually registered child in Deaf Schools. It is assumed that, the 34 dually registered children (those who are registered in both mainstream and special schools) plus 40% of those solely registered in special schools can be incorporated into education based on mainstream sites. It is therefore assumed that in any indicative year 10% of the sum of these three groups will transfer into education on a mainstream site. This accounts to 552 children each year. It is assumed that this figure will remain constant.

5) Statistical First Release SFR 13/2002 noted that in England an estimated 56% of the full-time and part-time teachers took sickness absence, and on average each of those who took sickness absence took 10 days sickness during 2001. It is assumed that this will remain constant.

6) Section 52 budget reports for 2001-2 record that £1.312bn was spent in Special Schools on students with SEN, as compared to £1.606bn spent on students with SEN in Mainstream Schools, over and above standard funding by LEAs. This equates to £14,129.97 per capita for Special School students and £10,208.10 per capita in mainstream students. Obviously an element of this differential will be caused by the fact that those children attending Special Schools have a greater need for support than those who are presently capable of attending a mainstream school. A discount rate of 40% has therefore been applied to the differential to attempt to take this into account.

7) The working life of any individual, starting employment at 16, 18 or 21 is assumed to be 40 years.

8) The report ‘The Effects of Noise on the Attainments and Cognitive Performance of Primary School Children’ by Professor Bridget Shield of South Bank University and Professor Julie Dockrell of the Institute of Education, London University noted that there is qualitative evidence from teachers and students that children were ‘disturbed and distracted’, by noise, especially noise from external sources. Quantitative analysis did note a mild negative correlation between noise and attainment at KS2, and this was reinforced when controls were put in place to account for major factors that affect attainment such as the percentage of children in the class eligible for free school meals (a measure of social disadvantage), Special Educational Needs (SEN) and English as an Additional Language (EAL).

Benefits

9) The analysis is based on the view that this policy by providing better quality classrooms, in terms of preventing disturbance caused by noise, will yield a stream of benefits over and above those that would have occurred in the absence of the policy. Pupils, teachers and schools are assumed to benefit through the scheme in several ways including: 

· Providing inclusive schools capable of integrating students presently in Special Schools that cater for students with hearing impediments into education on mainstream sites, 

· Improved attainment of students who suffer from temporary hearing impediments.

· Schools saving on supply teacher costs caused by teachers who suffer from vocal difficulties caused by poor acoustics.
Other benefits, brought about by improvements in attainment, such as improved student health and reductions in crime are not included in the bid, but may be assumed to generate benefits that this model has not captured.
10) Improvements in GCSE attainment are measured by estimating the numbers of GCSE candidates who cross from a lower GCSE grading band into a higher one as a result of regulatory reform. Benefits accrue to six groups of students: 

· Group 1, those pupils who gain passes below grade C where otherwise they would have achieved no passes, 

· Group 2, pupils who gain 1-4 A*-C grades where otherwise they would have achieved only passes below grade C, and 

· Group 3, pupils who gain more than 5 A*-C grades where otherwise they would have gained 1-4 A*-C.

· Group 4, pupils who stay on into Further Education, attaining one A-Level.

· Group 5, pupils who stay on into Further Education, attaining more than one A-Level.

· Group 6, pupils who after completing Further Education stay on into Higher Education and complete a degree.

11) For Option 2, where the policy will primarily affect primary schools, up to Key Stage 2, internal Departmental analysis suggests that KS2 results act as a strong predictor of future GCSE attainment, assuming that better acoustics will aid attainment for those students who suffer from a temporary hearing impediment in primary school (conservative estimates suggest this is at least 25% of this group), this suggests that we can expect these groups to perform better at GCSE. Conservative assumptions of 0.05% movement from group to group, as in paragraph 11 above are used to calculate the main case NPV, although this is of course merely an indicative figure as ultimately it is impossible to accurately predict future attainment. For option 2, to achieve an NPV of zero, only 0.009% would need to move from each group into the next attainment group.

12) From Option 3, in addition to the benefits resulting from Option 2, there will be an impact on secondary education, which is assumed to be smaller in scale than that in primary schools for Option 2. For option 3 there has again been indicative predictions of GCSE attainment chosen, but in this example, even if there were no improvement in performance caused by improvement in primary school acoustics, the NPV would be positive. This is because the cumulative benefit of all other benefit streams would come greater than zero, even if there were no benefit received from the improvement in acoustics in primary schools.

13) Resultant Movement into Higher and Further education caused by improved attainment is assumed not to be as great as for GCSE attainment. Movements into Groups 4, 5 & 6 are also smaller because of the extra students moving into Group 3 (good GCSEs) only 45% stay on into Further Education (Groups 4&5). The other 55% gain 5 A*-C GCSEs and then enter the job market. Also, of those students who now have gained 5 A*-C GCSEs and gone into Further Education because of the scheme, only 80% go on to Higher Education. This is 0.36% of the total of those who had moved into Group 3, where previously they would only have attained <5 A*-C GCSEs.

14) Projected average annual earnings of individuals with the relevant levels of highest qualification are calculated using data from the Labour Force Survey Spring 2001. The average benefit to an individual achieving a higher level of qualification is assumed to be the wage differential between the higher category and the one immediately below it. This differential is assumed to remain constant at 2002 levels and is adjusted to account for various factors:

1) An alpha factor of 0.81
2) Non-wage labour costs assumed to be 25% of earnings (consistent with other work carried out by the Department).

3) Various economic activity rates, dependent on the highest level of qualifications achieved. 

15)  Benefits from this bid accrue as soon as pupils leave education, for simplicity, either at age 16, 18, or 21. These increase in real terms for the duration of an individual’s working life by 2% per annum. 

16) It is assumed that a financial benefit will result from incorporating SEN students into education on a mainstream site as opposed to that on a special School site. This is because the average provision for educating an SEN student in a Special School is markedly higher than for educating an SEN student on a mainstream site, even after the discounting described in paragraph 6. 

17) It is assumed that there will also be a resultant benefit from this policy that the schools (and the economy where this is covered by insurance) will be able to make a cost saving brought about by falling teacher absences. It is assumed that teacher absences caused by vocal strain will be cut by the policy, causing there to be less requirement for schools to pay the additional costs of providing supply staff cover for absent teachers.  It is assumed that 1% of these sickness days are caused by vocal strain, of which 75% are covered by supply teachers, costing on average £150 per day. 

Results

18) Under the two options, it is assumed that because of the bid substantial benefits will accrue to students, schools and teachers. The results are presented below:

Net Present Value (£ million)

	Option
	Discounted costs
	Discounted benefits
	Net present value

	2
	£21.3m
	£29.4m
	£8.1m

	3
	£26.3m
	£37.34m
	£11.04m


Sensitivity analysis
19) Various sensitivity analyses on the key assumptions have been tested and the results are presented below. In all cases shading represents the main case scenario. The results are most sensitive to assumptions about gains in attainment. However, even if attainment only increases by 0.01% of the students who suffer from a temporary hearing impediment ultimately move from one attainment group up to the next, in Option2 the NPV is still £0.12m, and in Option 3 £3.06m. Supply teacher cost savings have a minimal impact on the NPV, causing it to fall by £0.25m in Option 2 and just  £0.26m in Option 3. The final test shows that an alpha value of 1 would increase the NPV by £2.49m for Option 2 and £4.47m for Option 3. For Option 3, even if we remove improvements in attainment caused by improvements in secondary facilities the Net Present Value is still £3.11m . Finally, cutting the proportion of Special School students who transfer into mainstream education to 20% from 40% gives an NPV of £1.63m. 

	Sensitivity Analysis - Option 2 

	 
	 
	Main scenario
	 
	 

	1.  Attainment gains
	 
	 
	 

	 
	 
	0.05% of cohort move between attainment groups up to GCSE
	0.01% of cohort move between attainment groups up to GCSE
	0.02% of cohort move between attainment groups up to GCSE

	 
	Discounted costs
	21.30
	21.30
	21.30

	 
	Discounted benefits
	29.40
	21.42
	23.42

	 
	Net Present Value
	8.10
	0.12
	2.12

	 
	 
	 
	 
	 

	2.  Supply Teacher Savings
	 
	 
	 

	 
	 
	1.00%
	0.75%
	0.50%

	 
	Discounted costs
	21.30
	21.30
	21.30

	 
	Discounted benefits
	29.40
	29.27
	29.15

	 
	Net Present Value
	8.10
	7.97
	7.85

	 
	 
	 
	 
	 

	3. Alpha Factor
	 
	 
	 

	 
	 
	0.8%
	1%
	 

	 
	Discounted costs
	21.30
	21.30
	 

	 
	Discounted benefits
	29.40
	31.89
	 

	 
	Net Present Value
	8.10
	10.59
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 


	Sensitivity Analysis - Option 3 

	 
	 
	Main scenario
	 
	 

	1.  Attainment gains
	 
	 
	 

	 
	 
	0.05% of cohort move between attainment groups up to GCSE
	0.01% of cohort move between attainment groups up to GCSE
	0.02% of cohort move between attainment groups up to GCSE

	 
	Discounted costs
	26.30
	26.30
	26.30

	 
	Discounted benefits
	37.34
	29.36
	31.36

	 
	Net Present Value
	11.04
	3.06
	5.06

	 
	 
	 
	 
	 

	2.  Supply Teacher Savings
	 
	 
	 

	 
	 
	1.00%
	0.75%
	0.50%

	 
	Discounted costs
	26.30
	26.30
	26.30

	 
	Discounted benefits
	37.34
	37.21
	37.08

	 
	Net Present Value
	11.04
	10.91
	10.78

	 
	 
	 
	 
	 

	3. Alpha Factor
	 
	 
	 

	 
	 
	0.8%
	1%
	 

	 
	Discounted costs
	26.30
	26.30
	 

	 
	Discounted benefits
	37.34
	41.81
	 

	 
	Net Present Value
	11.04
	15.51
	 

	 
	 
	 
	 
	 

	4. Secondary School Benefits
	 
	 

	 
	 
	0.01%
	0%
	 

	 
	Discounted costs
	26.30
	26.30
	 

	 
	Discounted benefits
	37.34
	29.41
	 

	 
	Net Present Value
	11.04
	3.11
	 

	 
	 
	 
	 
	 

	5. Potential transferees to Mainstream
	 
	 

	 
	 
	40%
	20%
	30%

	 
	Discounted costs
	26.30
	26.30
	26.30

	 
	Discounted benefits
	37.34
	27.93
	32.63

	 
	Net Present Value
	11.04
	1.63
	6.33

	 
	 
	 
	 
	 


Code of Practice on written consultation  
All UK national public consultations are required to conform to the following standards:

1. Timing of consultation should be built into the planning process for a policy (including legislation) or service from the start, so that it has the best prospect of improving the proposals concerned, and so that sufficient time is left at each stage.

2. It should be clear who is being consulted, about what questions, in what timescale and for what purpose.

3. A consultation document should be as simple and concise as possible. It should include a summary, in two pages at most, of the main questions it seeks views on. It should make it as easy as possible for readers to respond, make contact or complain.

4. Documents should be made widely available, with the fullest use of electronic means (though not to the exclusion of others), and effectively drawn to the attention of all interested groups and individuals.

5. Sufficient time should be allowed for considered responses from all groups with an interest. Twelve weeks should be the standard minimum period for a consultation.

6. Responses should be carefully and open-mindedly analysed, and the results made widely available, with an account of the views expressed, and the reasons for decisions finally taken.

7. Departments should monitor and evaluate consultations, designating a consultation co-ordinator who will ensure the lessons are disseminated.




Acoustic Design of Schools


Draft of Building Bulletin 93 for consultation, including the specification of acoustic performance to comply with the Building Regulations       




















Consultation Response Form 












































The consultation form can be completed electronically or printed out and returned by post.





The closing date for this consultation is 10/12/2002
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CONSULTATION RESPONSE FORM





The closing date for this consultation is XX/XX/XXXX









































� DfEE Ending the Exemption of Maintained Schools from the Building Regulations, Consultation Paper, March 2000.


� For the purposes of this Part - "school" has the same meaning as in section 4 of the Education Act 1996; and "school building" means any building or part of a building forming part of a school.  Acoustic conditions in nursery schools are not within the scope of the building regulations but Local Education Authority maintained nursery schools are subject to the School Premises Regulations.  However, nursery accommodation within a primary school is subject to Requirement E4.


� Note that Dw is not explicitly described in BS EN ISO 717-1:1996. The reasons for the use of this single-number quantity are set out in Appendix 1.


� It is not helpful to specify the sound insulation in terms of Dw because of the difficulty in accurately measuring the airborne sound insulation between rooms and corridors, and rooms and stairwells. Therefore, the standards have been set so that partitions can be specified that have had their performance established by laboratory tests.


1 The alpha factor accounts for the fact that whilst increased education leads to increased wages this could happen for one of two reasons. Either qualifications increase your human capital (by which is meant you gain skills during your training which are valued by your employer) or have a signalling effect, in which case the fact you gain the qualification signals that you were a high ability individual to begin with, even before the qualification, who a firm would wish to employ. This second option means that you would not need to gain any skills when you were gaining a qualification and would suggest that there is no economic value to gaining a qualification. 


These two theories have been debated over and attempts have been made to measure them. The alpha factor describes the proportion of the wage increase caused by gaining a qualification that is a result of increasing your human capital, ie, the wage increase you receive in return for the extra skills you have gained whilst you have been trained. 


An alpha factor of zero would say that there is no human capital effect, just signalling, 0.5 would be 50:50 and the 0.8 that we use in the Department says that 80% of the increase in wages caused by a qualification is caused by increased skills gained whilst you were being educated for that qualification. This level of alpha is supported by academic calculations such as Blundell, Dearden, Goodman, and Reed (IFS 1997).
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