UCL Kathleen Lonsdale Building Refurbishment
External Noise Assessment

Figure 2-1 Location of DX Condenser units

It is understood that the units will operate in cooling mode only.

Data supplied by the manufacturer, shown in Appendix C, indicates that during operation, the airborne sound
pressure level of the proposed condenser units at a distance of 1m will be 58 dB(A).

Noise levels from the condenser units have been assessed at the nearest noise sensitive receptors using the
ambient noise measurement data shown in Table 1-6.

For each identified receptor, distances from the condenser units have been calculated from Google Maps plan
views of the site and are shown in Table 2-6.

Table 2-6 Assumed distance between the condenser units and adjacent receptors
Receptor Receptor Type Distance (m)
UCL Slade School of Fine Art Higher Education Facility 20

UCL The Bartlett Faculty for the Built

Environment Higher Education Facility 61
UCL Physics Laboratory Higher Education Facility 84
UCL Health Centre Health Centre 100
UCL Student Union Commercial/Office 5
The Wellcome Trust Office/Library/Gallery 28
Gordon Square Residential 310

For the purposes of this assessment it has been assumed as a conservative approach, that if the existing
building features surrounding the condenser units screen the view from receivers, 10dB attenuation could be
expected. If the condenser units are partially screened from receivers, 5dB attenuation has been assumed. If
there is a direct line of sight between the condenser units and receiver no screening attenuation has been
assumed.
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Assuming hemispherical propagation, noise levels from the operation of the condenser units at the noise
sensitive receptors have been calculated and are shown in Table 2-7.

Table 2-7 Predicted noise levels from the condenser units at noise sensitive receptors
Overall SPL Resulting noise
from four Distance Attenuation Barrier 9
Receptor . . level at
condenser (m) due to distance  Correction receptor dB(A)
units dB(A) P
UCL Slade School of Fine Art 20 26 0 38
UCL The Bartlett Faculty for the Built
Environment 61 36 10 18
UCL Physics Laboratory 84 38 5 20
UCL Health Centre 64 100 40 10 14
UCL Student Union 5 14 0 50
The Wellcome Trust 28 29 10 25
Gordon Square 310 50 10 4

All mechanical plant and equipment to be installed should be selected such that there are no acoustic
characteristics that contain clearly audible tonal elements. Therefore, no acoustic feature correction of the
noise data has been considered.

Using the information described above, an indicative BS 4142 assessment is shown in Table 2-8. Please note
that, should different condenser units be selected for installation, acoustic calculations will need to be repeated
to reflect the new units.

Table 2-8 BS4142 assessment summary- condenser units
Resulting Acoustic
Recentor noise level at feature Rating Measured dB Level
P receptor correction  Level (dB) Lago Difference
dB(A) (dB)

UCL Slade School of Fine Art 38 38 59 -21
UCL The Bartlett Faculty for the Built 59 41
Environment 18 18

UCL Physics Laboratory 20 20 59 -39
UCL Health Centre 14 0 14 59 -45
UCL Student Union 50 50 59 -9.1
The Wellcome Trust 25 25 59 -34
Gordon Square 4 4 44 -40

The noise impact assessment shows that for all the nearby noise sensitive receptors, with the exception of the
UCL Student Union, comply with the Camden Development Policy 28 of 5dB below background noise levels.

Since the noise sensitive receptor where the Camden Development Policy criteria are not met is part of the
UCL campus, it is assumed that the only receptors that should comply with the criteria are The Wellcome Trust
and the residential properties on Gordon Square. In both instances the predicted rating noise level from the
condenser units is lower than the existing background noise level.
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3. Summary

Kathleen Lonsdale Building will soon undergo extensive refurbishment works, including the replacement of the
two existing air cooled packaged chillers located on the roof with new units, the installation of a new mechanical
plant room on the first floor of the building and the installation of four external condenser units.

Atkins ANV has been appointed to carry out a background noise survey at the site to allow noise limits to be
set in accordance with Camden Borough Council requirements and perform a Noise Impact Assessment to
support the Planning Application in relation to the refurbishment of Kathleen Lonsdale Building.

Noise assessment - Chillers

Based on the noise survey results and BS4142 plant noise assessment carried out by Atkins ANV, the rating
level resulting from the roof chillers is approximately 1dB lower than the measured background noise level for
receptors with a direct line of sight to the chillers. These are all locations on the UCL site and include:

» UCL Slade School of Fine Art,
*  UCL The Bartlett Faculty for the Built Environment,
e UCL Physics Laboratory.

For all other receptors (Wellcome Trust, ULC Student Union, UCL Health Centre and residential properties on
Gordon Square) the rating level is lower than 5dB below the measured background level, and therefore comply
with LB Camden requirements.

The predicted rating noise level from the rooftop plant does not meet the Development Policy requirement of
5dB below the background noise level at all the nearest noise sensitive receptors. However, since the noise
sensitive receptors where the Camden Policy criteria are not met are part of the UCL campus, it has been
assumed that the only receptors that should comply with the criteria are The Wellcome Trust and the residential
properties on Gordon Square.

For both The Wellcome Trust and the residential properties on Gordon Square the predicted rating noise level
from the rooftop plant is calculated the be greater than 5dB lower than the existing background noise level.

Noise assessment — First Floor plant room
Calculations have been undertaken to predict the maximum permissible noise level criteria from the new first
floor plant room.

Noise assessment — DX Condenser units

Based on the noise survey results and BS4142 plant noise assessment carried out by Atkins ANV the rating
level resulting from the condenser units is lower than 5dB below the measured background noise levels at all
noise sensitive receptors with the exception of the UCL Student Union.

Since the noise sensitive receptor where the Camden Development Policy criteria are not met is part of the
UCL campus, it is assumed that the only receptors that should comply with the criteria are The Wellcome Trust
and the residential properties on Gordon Square.

For both The Wellcome Trust and the residential properties on Gordon Square the predicted rating noise level
from the rooftop plant is calculated the be greater than 5dB lower than the existing background noise level.
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A1,

Appendix A. Measured Frequency

Spectra

Long term monitoring (18- 19" June 2014)

The following tables show the full measured frequency spectrum results in octave bands for Laeq and Lago.

Table A-1 Measured Laeq frequency data, in octave bands
Frequency (Hz)

Position Date Time | Duration | Laeg 16 315 63 125 250 500 1000 | 2000 | 4000 | 8000
1 18/06/2014 11:32 15 61.8 7.9 34.4 42.6 46.6 53.6 54.5 56.9 54.1 52.2 39.1
1 18/06/2014 11:47 15 60.5 8.5 34.7 43 46.6 53 53.4 54.7 52.7 51.6 37.9
1 18/06/2014 12:02 15 60.1 7.7 34.4 42.6 46.2 52.8 52.8 54.4 52 51 37
1 18/06/2014 12:17 15 60.9 8 34.4 43.1 46.9 53.1 53.9 55.4 53 51.6 38
1 18/06/2014 12:32 15 60.5 7.7 34.3 42.8 46.5 52.9 53.3 54.9 52.7 51.3 374
1 18/06/2014 12:47 15 60.3 8.4 34.4 43.1 46.6 53.1 53.4 54.7 51.8 51.4 36.6
1 18/06/2014 13:02 15 60.3 8.2 34.3 42.9 46.8 53 53.5 54.4 51.9 51.1 36.6
1 18/06/2014 13:17 15 61 9.2 34.7 43.3 47.5 53.6 53.9 55.3 53.3 51.7 375
1 18/06/2014 13:32 15 60.6 9.8 34.6 43.2 47.2 53.3 53.5 54.7 52.7 51.2 36.5
1 18/06/2014 13:47 15 62.7 10.7 34.5 441 50.3 56.3 56.5 56.5 54 51.8 36.3
1 18/06/2014 14:02 15 61.9 10.7 35 43.6 47.8 53.7 55.1 56.5 54.3 52.7 384
1 18/06/2014 14:17 15 62.4 9.9 35.1 43.8 47.8 54.9 55.6 56.6 55 52.8 39.7
1 18/06/2014 14:32 15 62.3 9.1 34.6 44.5 47.6 54.4 55.6 56.7 54.6 52.9 40.2
1 18/06/2014 14:47 15 62.3 15.9 35.2 44.6 48.5 54.7 56.1 56.9 53.8 52.5 38.2
1 18/06/2014 15:02 15 60.6 8.1 34.5 43.2 46.9 53.2 53.7 54.9 52.3 51.8 36.6
1 18/06/2014 15:17 15 60.8 9 34.5 43.7 46.9 53.5 53.8 55.1 52.7 51.9 36.7
1 18/06/2014 15:32 15 61.2 8.1 34.8 44.2 48.3 53.8 54.2 55.5 53 52.2 37.6
1 18/06/2014 15:47 15 61.2 8.7 34.4 43.3 47 53.8 54.3 55.7 52.9 51.9 374
1 18/06/2014 16:02 15 60.5 7.5 34.1 42.8 46.2 53.2 53.7 54.9 52 51.6 36.6
1 18/06/2014 16:17 15 60.6 8.4 34.3 42.9 45.4 53.2 53.7 54.9 52.1 51.8 36.4
1 18/06/2014 16:32 15 60.3 8.1 33.9 42.9 45.2 52.9 53.2 54.9 52.1 51.5 36
1 18/06/2014 16:47 15 60.3 8.3 34.1 42.9 45.5 53.1 53.3 54.6 51.7 51.6 36.2
1 18/06/2014 17:02 15 60 7.8 33.8 42.7 45.4 53 53.1 54.3 51.1 51.5 36
1 18/06/2014 17:17 15 60.4 7.6 33.9 42.3 451 52.8 53.6 55 51.5 51.8 36
1 18/06/2014 17:32 15 59.8 7.6 33.7 42.3 45 52.6 52.7 54.2 50.9 51.6 35.9
1 18/06/2014 17:47 15 59.9 7.4 33.6 421 44.9 52.6 52.7 54.3 51.1 51.7 35.7
1 18/06/2014 18:02 15 60 7.4 33.7 42.5 45.2 52.7 52.8 54.5 51 51.6 35.7
1 18/06/2014 18:17 15 60.5 7.5 33.7 42.5 45.3 52.6 53.3 55.6 52.1 51.3 35.9
1 18/06/2014 18:32 15 60.9 8.8 34 42.7 46.3 53 53.9 56.4 51.8 51.5 35.8
1 18/06/2014 18:47 15 60.2 7.5 33.9 42.6 45.5 52.5 53.3 55 51.3 51.6 35.9
1 18/06/2014 19:02 15 59.7 71 33.8 42.3 45 52.3 52.8 54.3 50.6 50.9 35.6
1 18/06/2014 19:17 15 60 71 33.7 42.4 451 52.4 52.9 54.9 51 51.1 35.8
1 18/06/2014 19:32 15 59.7 6.9 33.7 42.5 45.2 52.4 52.9 54.3 50.7 50.8 35.6
1 18/06/2014 19:47 15 59.8 33.7 42.5 45.2 52.4 52.8 54.6 51.4 50.3 35.6
1 18/06/2014 20:02 15 59.8 33.6 42.2 44.9 52.3 52.8 54.2 51.6 50.8 35.6
1 18/06/2014 20:17 15 59.6 6.8 33.3 41.9 44.5 52 52.5 54.1 51.7 50.6 35.8
1 18/06/2014 20:32 15 59.5 6.7 33.6 42 45.6 52 52.3 54.1 51.3 50.3 355
1 18/06/2014 20:47 15 59.8 6.9 33.3 41.8 45.2 52.2 52.7 54.3 52 50.8 35.9
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Frequency (Hz)

Position Date Time | Duration | Laeg 16 31.5 63 125 250 | 500 | 1000 | 2000 | 4000 | 8000
1 18/06/2014 21:02 15 59.7 | 6.8 | 334 | 418 | 445 | 522 | 524 | 54.1 52 | 509 | 358
1 18/06/2014 21:17 15 59.8 | 6.9 | 336 | 419 | 445 | 52 | 522 | 541 | 524 | 514 | 36.1
1 18/06/2014 | 21:32 15 59.6 | 6.9 | 334 | 417 | 442 | 519 | 522 | 54 52 | 51.1 | 359
1 18/06/2014 21:47 15 60.3 | 6.7 | 331 | 417 | 445 | 521 | 526 | 543 | 538 | 51.8 | 38.1
1 18/06/2014 | 22:02 15 596 | 6.7 | 334 | 418 | 443 | 52 | 525 | 542 | 51.8 | 502 | 36
1 18/06/2014 | 22:17 15 59.4 | 6.7 33 | 417 | 443 | 52 | 524 | 54 | 513 | 50.2 | 35.7
1 18/06/2014 22:32 15 59.7 | 6.6 | 331 | 417 | 444 | 521 | 526 | 545 | 515 | 50.5 | 35.6
1 18/06/2014 | 22:47 15 59.4 | 6.6 33 | 417 | 444 | 521 | 525 | 53.9 | 50.8 | 50.6 | 35.6
1 18/06/2014 | 23:02 15 59.6 | 6.6 33 | 416 | 445 | 522 | 526 | 54.1 | 50.9 | 51.1 36
1 18/06/2014 2317 15 60 76 | 331 | 418 | 452 | 524 | 535 | 54.6 | 514 | 50.7 | 357
1 18/06/2014 | 23:32 15 59.3 | 6.6 | 329 | 416 | 443 | 51.9 | 523 | 53.9 | 50.9 | 50.5 | 35.6
1 18/06/2014 23:47 15 596 | 6.5 | 329 | 416 | 439 | 519 | 523 | 54 | 516 | 514 | 36.9
1 19/06/2014 00:02 15 595 | 6.8 | 32.8 | 418 | 444 | 519 | 525 | 541 | 51.2 | 50.6 | 35.8
1 19/06/2014 00:17 15 59.2 | 6.7 | 326 | 416 | 442 | 51.8 | 523 | 53.8 | 50.7 | 50.3 | 35.7
1 19/06/2014 00:32 15 59.1 6.6 | 329 | 416 | 441 | 519 | 522 | 53.7 | 50.4 | 50.1 | 357
1 19/06/2014 00:47 15 59.1 6.5 | 327 | 415 | 441 | 518 | 52.2 | 53.7 | 504 | 50.2 | 359
1 19/06/2014 01:02 15 585 | 6.4 | 328 | 416 | 441 | 51.8 | 51.3 | 52.6 | 496 | 50.2 | 35.2
1 19/06/2014 01:17 15 584 | 64 | 326 | 414 | 439 | 519 | 511 | 526 | 49.1 | 50.2 | 354
1 19/06/2014 01:32 15 584 | 6.3 | 328 | 413 | 43.7 | 51.7 | 513 | 526 | 49 | 50.2 | 35.6
1 19/06/2014 01:47 15 58.4 | 6.3 | 328 | 414 | 438 | 516 | 51.3 | 526 | 49 | 50.1 | 355
1 19/06/2014 02:02 15 58.4 | 6.3 | 327 | 414 | 439 | 515 | 51.3 | 52.6 | 49.1 | 49.9 | 35.6
1 19/06/2014 02:17 15 585 | 65 | 326 | 414 | 44 | 51.8 | 514 | 52.8 | 49.1 50 | 356
1 19/06/2014 02:32 15 58.4 | 6.4 | 326 | 413 | 43.6 | 51.5 | 51.3 | 52.4 | 489 | 50.8 | 354
1 19/06/2014 02:47 15 584 | 64 | 327 | 413 | 438 | 519 | 51.3 | 52.6 | 489 | 50.3 | 354
1 19/06/2014 03:02 15 58.7 7 328 | 413 | 438 | 51.8 | 52 53 | 49.2 | 50.2 | 355
1 19/06/2014 03:17 15 587 | 7.4 | 328 | 414 | 441 | 51.7 | 51.8 | 53 | 494 | 50.2 | 35.6
1 19/06/2014 03:32 15 585 | 6.4 | 327 | 412 | 436 | 51.6 | 51.1 | 526 | 49 | 51.3 | 35.8
1 19/06/2014 03:47 15 586 | 64 | 328 | 413 | 437 | 51.6 | 51 52.3 | 49.7 | 51.7 | 359
1 19/06/2014 04:02 15 588 | 6.7 | 329 | 415 | 446 | 52 | 512 | 525 | 499 | 515 | 36
1 19/06/2014 04:17 15 58.7 7 328 | 418 | 463 | 52 | 51.6 | 52.9 | 49.8 | 491 | 357
1 19/06/2014 04:32 15 583 | 6.5 | 32.6 | 414 | 43.8 | 51.7 | 515 | 524 | 492 | 49 | 354
1 19/06/2014 04:47 15 58.4 | 6.5 | 329 | 413 | 43.8 | 51.8 | 516 | 525 | 49.2 | 49.7 | 35.8
1 19/06/2014 05:02 15 585 | 6.9 | 331 | 423 | 44 | 517 | 516 | 52.8 | 496 | 493 | 36.2
1 19/06/2014 05:17 15 584 | 6.6 | 329 | 414 | 439 | 521 | 515 | 527 | 493 | 489 | 358
1 19/06/2014 05:32 15 58.4 | 6.8 | 331 | 417 | 44 | 519 | 515 | 52.7 | 494 | 487 | 35.6
1 19/06/2014 05:47 15 585 | 6.9 | 333 | 416 | 441 | 51.7 | 51.4 | 531 | 499 | 491 | 355
1 19/06/2014 06:02 15 59 72 | 334 | 418 | 443 | 518 | 51.5 | 534 | 50.3 | 50.7 | 35.9
1 19/06/2014 06:17 15 60.4 | 7.3 | 342 | 419 | 446 | 523 | 525 | 54.8 | 542 | 515 | 36.9
1 19/06/2014 06:32 15 596 | 7.1 | 343 | 42 | 451 | 522 | 523 | 539 | 50.7 | 52 | 364
1 19/06/2014 06:47 15 60.3 | 7.7 | 33.8 | 426 | 469 | 53.2 | 536 | 546 | 51 516 | 36.6
1 19/06/2014 07:02 15 59.9 | 7.6 | 33.6 | 422 | 454 | 526 | 52.8 | 54.1 51 519 | 371
1 19/06/2014 07:17 15 59.2 | 7.2 | 33.6 | 418 | 448 | 521 52 | 533 | 498 | 519 | 36.3
1 19/06/2014 07:32 15 59.8 | 7.7 35 | 426 | 453 | 523 | 526 | 53.9 | 51.8 | 515 | 37.1
1 19/06/2014 07:47 15 614 | 85 | 351 | 428 | 455 | 526 | 539 | 553 | 555 | 526 | 39.5
1 19/06/2014 08:02 15 60.3 8 35 | 432 | 456 | 525 | 538 | 544 | 52 | 519 | 395
1 19/06/2014 08:17 15 64 84 | 359 | 432 | 47 53 | 543 | 62 | 538 | 51.8 | 40.8
1 19/06/2014 08:32 15 62 7.8 34 | 426 | 472 | 54 55 | 56.9 | 545 | 524 | 39.8
1 19/06/2014 08:47 15 622 | 75 | 347 | 43 47 | 546 | 55 | 56.4 | 552 | 52.8 | 39.3
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Frequency (Hz)
Position Date Time | Duration | Laeg 16 31.5 63 125 250 500 1000 | 2000 | 4000 | 8000
1 19/06/2014 09:02 15 60 7.4 34.5 43.1 46.6 52.7 53.2 54 51.8 50.8 36.8
1 19/06/2014 09:17 15 60.1 7.5 344 | 432 | 46.7 | 529 | 533 | 54.2 | 516 | 50.6 | 36.7
1 19/06/2014 09:32 15 60.1 7.2 34.3 43 46.4 52.7 52.9 53.9 52.1 51.9 40.1
1 19/06/2014 09:47 15 60 7.5 344 | 433 | 469 | 52.8 | 52.9 54 51.8 | 51.2 | 36.7
1 19/06/2014 10:02 15 60 8.4 34 42.7 46.3 52.8 52.8 54.3 51.8 51.5 36.7
1 19/06/2014 10:17 15 60.5 8.1 34.3 43.3 46.7 52.7 52.8 55.3 53 51.3 36.9
1 19/06/2014 10:32 15 60.3 7.4 34 429 | 467 | 531 | 53.7 | 544 | 51.7 | 51.4 | 36.8
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Table A-2 Measured Lago frequency data, in octave bands
Frequency (Hz)

Position Date Time | Duration | Lag 16 31.5 63 125 250 500 1000 | 2000 | 4000 | 8000
1 18/06/2014 11:32 15 59.5 3.8 32.1 40.4 44.9 51.6 52.2 53.6 51.2 50 36.2
1 18/06/2014 11:47 15 59.1 41 31.9 40.5 44.8 51.2 51.5 52.9 50.6 49.5 35.6
1 18/06/2014 12:02 15 59.5 3.8 32 40.6 44.8 51.6 52 53.5 50.9 491 35.9
1 18/06/2014 12:17 15 59.7 4 31.9 40.6 45 51.6 52.4 54 51.1 49.7 35.9
1 18/06/2014 12:32 15 59.5 3.8 32 40.8 44.9 51.5 52.2 53.8 50.8 49.4 35.8
1 18/06/2014 12:47 15 59.7 3.9 32 41 45.2 51.9 52.5 53.9 50.9 49.4 35.7
1 18/06/2014 13:02 15 59.7 3.9 32.1 41 45.4 51.8 52.7 53.8 51.1 49.4 35.6
1 18/06/2014 13:17 15 60 4.4 32.2 41.2 45.8 52.1 52.8 53.9 51.3 49.8 355
1 18/06/2014 13:32 15 59.8 4.4 323 411 45.8 52 52.7 53.6 51 49.5 35.3
1 18/06/2014 13:47 15 60 4.7 32 41.3 46 52.2 52.8 53.9 51.3 50 35.3
1 18/06/2014 14:02 15 60.2 4.4 32.2 41.2 45.6 52 53 54.3 51.6 50.2 355
1 18/06/2014 14:17 15 60.3 4.7 324 41.6 46.1 52.8 53.4 54.3 51.8 50.7 36.2
1 18/06/2014 14:32 15 61.1 4.3 32.2 42.6 46.1 53.2 54.1 55.1 52.8 50.9 38
1 18/06/2014 14:47 15 60.6 4.5 32.2 41.8 46 52.8 53.3 54.8 52.1 50.9 36.3
1 18/06/2014 15:02 15 60 4 32.1 41.2 45.5 51.9 52.9 53.9 51.3 50.2 35.6
1 18/06/2014 15:17 15 60.2 41 32.1 41.3 45.3 52.2 52.9 54.2 51.6 50.3 35.8
1 18/06/2014 15:32 15 60.1 4 32.2 41.3 45.6 52.3 53 54.1 51.3 50.1 35.7
1 18/06/2014 15:47 15 60.3 3.9 31.9 41.3 45.5 52.4 53.1 54.4 51.4 50.3 35.7
1 18/06/2014 16:02 15 60 3.7 31.9 41 44.6 51.8 52.8 54.1 51.1 50.1 355
1 18/06/2014 16:17 15 59.9 3.8 31.9 41 44 1 51.9 52.9 53.9 50.9 50.1 354
1 18/06/2014 16:32 15 59.6 3.9 31.7 41 43.9 51.6 52.4 53.8 50.7 49.8 35.1
1 18/06/2014 16:47 15 59.7 3.9 31.7 40.9 44 1 51.7 52.6 53.8 50.8 49.8 35.2
1 18/06/2014 17:02 15 59.5 3.9 31.4 40.7 44 51.8 52.4 53.4 50.3 49.9 35.1
1 18/06/2014 17:17 15 59.5 3.8 31.7 40.4 43.6 51.6 52.2 53.8 50.3 50.3 35.2
1 18/06/2014 17:32 15 59.3 3.4 31.4 40.3 43.6 51.4 52 53.3 50 49.9 35
1 18/06/2014 17:47 15 59.3 3.5 31.2 40.2 43.6 51.4 52 53.4 50.2 50 34.9
1 18/06/2014 18:02 15 59.4 3.5 31 40.5 43.8 51.5 52.1 53.6 50.3 50.1 35
1 18/06/2014 18:17 15 59.4 3.6 314 40.5 43.9 51.2 52.2 53.8 50.2 49.7 35
1 18/06/2014 18:32 15 59.7 3.5 31.7 40.7 441 51.3 52.3 54.5 50.6 50.1 35
1 18/06/2014 18:47 15 59.5 3.5 31.6 40.8 44 51.1 52.3 53.8 50.4 49.9 35.1
1 18/06/2014 19:02 15 59.2 3.3 31.6 40.4 43.6 51 52 53.4 49.9 49.2 34.9
1 18/06/2014 19:17 15 59.4 3.3 31.5 40.5 43.7 51.1 52.2 53.6 50.3 49.6 35.2
1 18/06/2014 19:32 15 59.2 3.1 31.5 40.6 43.9 51.1 52.1 53.4 50 491 35
1 18/06/2014 19:47 15 59.2 3.2 314 40.5 43.8 51 52 53.8 50.3 48.9 34.9
1 18/06/2014 20:02 15 59.2 3.2 31.3 40.3 43.6 50.9 52 53.5 50.9 49.3 35
1 18/06/2014 20:17 15 59.1 3.1 31.1 40 43.2 50.7 51.7 53.3 50.8 49.2 35
1 18/06/2014 20:32 15 59 3 314 40.1 43.2 50.6 51.6 53.4 50.6 48.9 34.9
1 18/06/2014 20:47 15 59.1 3.1 31.2 40 43.2 50.7 51.6 53.5 50.9 49.2 35.2
1 18/06/2014 21:02 15 59.2 3.1 31.1 39.9 43.2 50.9 51.6 53.5 51.3 49.4 35.2
1 18/06/2014 21:17 15 59.1 3 31.2 39.9 43 50.7 51.6 53.4 51.2 49.3 35.2
1 18/06/2014 21:32 15 59.1 3.1 31.1 39.9 42.9 50.6 51.5 53.4 51.3 49.3 35.2
1 18/06/2014 21:47 15 59.1 3 30.8 39.9 43.1 50.6 51.6 53.3 51.1 491 354
1 18/06/2014 22:02 15 59 3.1 31.1 39.8 43.1 50.6 51.7 53.5 51.1 48.7 35.3
1 18/06/2014 22:17 15 58.9 29 30.8 39.8 43 50.5 51.7 53.3 50.3 48.9 35.1
1 18/06/2014 22:32 15 58.9 2.8 30.9 39.9 43.1 50.6 51.7 53.3 50.2 49.4 35.1
1 18/06/2014 22:47 15 59 2.8 30.9 39.8 43.1 50.6 51.7 53.3 50.2 49.5 35.1
1 18/06/2014 23:02 15 59.1 2.8 30.8 39.7 43.1 50.7 51.8 53.5 50.2 49.9 35.2
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Frequency (Hz)

Position Date Time | Duration | Lag 16 31.5 63 125 250 | 500 | 1000 | 2000 | 4000 | 8000
1 18/06/2014 23:17 15 59 3 307 | 39.8 | 433 | 506 | 51.8 | 53.4 | 50.1 | 49.5 | 35.1
1 18/06/2014 23:32 15 589 | 29 | 30.7 | 398 | 429 | 504 | 516 | 53.3 | 50.2 | 49.3 | 35.2
1 18/06/2014 | 23:47 15 589 | 2.8 | 30.7 | 39.7 | 427 | 504 | 516 | 53.3 | 50.2 | 49.4 | 35.2
1 19/06/2014 00:02 15 589 | 29 | 305 | 399 | 43 | 506 | 51.7 | 53.4 | 50.3 | 49.3 | 353
1 19/06/2014 00:17 15 58.8 | 2.9 | 303 | 39.8 | 429 | 50.6 | 51.6 | 53.2 | 50.1 49 | 352
1 19/06/2014 00:32 15 58.7 | 2.9 | 30.7 | 39.8 | 429 | 50.5 | 51.5 | 53.2 | 49.9 | 49.1 | 35.2
1 19/06/2014 00:47 15 587 | 2.7 | 305 | 39.7 | 42.8 | 505 | 51.4 | 531 | 499 | 49 | 354
1 19/06/2014 01:02 15 58 25 | 306 | 39.7 | 427 | 504 | 505 | 51.9 | 489 | 49 | 347
1 19/06/2014 01:17 15 58 26 | 304 | 396 | 425 | 504 | 505 | 52 | 486 | 49.1 | 34.8
1 19/06/2014 01:32 15 579 | 2.6 | 30.7 | 395 | 425 | 50.3 | 505 | 52 | 485 | 49.1 | 351
1 19/06/2014 01:47 15 579 | 25 | 30.7 | 395 | 425 | 50.1 | 50.5 | 52 | 484 | 49.1 | 34.9
1 19/06/2014 02:02 15 579 | 25 | 306 | 395 | 426 | 50.2 | 50.6 | 52 | 486 | 488 | 34.9
1 19/06/2014 02:17 15 579 | 2.7 | 305 | 395 | 426 | 50.3 | 50.6 | 52.1 | 485 | 49 | 34.9
1 19/06/2014 02:32 15 579 | 2.6 | 305 | 39.4 | 424 | 50.1 | 50.5 | 51.8 | 484 | 49.4 | 34.8
1 19/06/2014 02:47 15 579 | 2.7 | 305 | 394 | 424 | 504 | 50.4 | 51.9 | 483 | 49 | 347
1 19/06/2014 03:02 15 579 | 2.8 | 30.6 | 39.4 | 423 | 50.3 | 50.4 | 51.9 | 484 | 489 | 3438
1 19/06/2014 03:17 15 579 | 2.7 | 30.6 | 39.4 | 425 | 50.2 | 50.5 | 52.1 | 485 | 49 | 34.9
1 19/06/2014 03:32 15 58 26 | 306 | 394 | 424 | 502 | 50.3 | 52 | 484 | 493 | 35.1
1 19/06/2014 03:47 15 58.1 24 | 308 | 394 | 424 | 50.1 | 50.4 | 51.8 | 489 | 49.9 | 35.1
1 19/06/2014 04:02 15 582 | 2.8 | 30.7 | 395 | 425 | 50.5 | 50.4 | 51.9 | 49.1 | 486 | 35
1 19/06/2014 04:17 15 58 3 306 | 39.7 | 428 | 50.6 | 50.8 | 52.2 | 489 | 481 | 34.8
1 19/06/2014 04:32 15 578 | 2.8 | 305 | 395 | 426 | 50.3 | 50.6 | 51.8 | 486 | 48 | 34.9
1 19/06/2014 04:47 15 57.8 | 2.8 | 30.8 | 395 | 425 | 504 | 50.7 | 51.8 | 484 | 484 | 35
1 19/06/2014 05:02 15 57.9 3 306 | 39.6 | 425 | 50.3 | 50.7 | 51.9 | 48.6 | 48.1 35
1 19/06/2014 05:17 15 57.9 | 2.8 | 30.7 | 395 | 426 | 50.6 | 50.7 | 52 | 486 | 47.8 | 35.1
1 19/06/2014 05:32 15 57.9 3 307 | 39.7 | 42.7 | 50.5 | 50.6 | 52.1 | 48.6 | 47.6 | 34.8
1 19/06/2014 05:47 15 57.9 | 3.1 | 309 | 39.7 | 427 | 50.3 | 50.6 | 52.4 | 48.9 | 47.7 | 347
1 19/06/2014 06:02 15 583 | 3.1 | 311 | 399 | 429 | 504 | 506 | 52.6 | 49.1 | 485 | 35.1
1 19/06/2014 06:17 15 58.7 | 3.5 | 31.3 | 39.9 | 432 | 50.8 | 51.1 53 | 49.4 | 494 | 352
1 19/06/2014 06:32 15 586 | 3.2 31 399 | 431 | 506 | 50.9 | 52.7 | 49.1 | 499 | 35.2
1 19/06/2014 06:47 15 58.6 | 3.5 31 40 | 433 | 50.8 | 51.1 | 52.9 | 49.2 | 494 | 352
1 19/06/2014 07:02 15 586 | 3.4 31 39.9 | 433 | 50.7 | 51.1 | 52.7 | 49.2 | 495 | 355
1 19/06/2014 07:17 15 587 | 3.3 | 312 | 399 | 433 | 50.7 | 51.1 | 52.7 | 49.1 50 | 355
1 19/06/2014 07:32 15 585 | 3.5 | 31.3 | 40.1 | 435 | 505 | 51.2 | 52.7 | 49.2 | 49.4 | 355
1 19/06/2014 07:47 15 589 | 3.6 | 31.7 | 40.3 | 43.6 | 50.8 | 516 | 52.8 | 495 | 50 | 35.6
1 19/06/2014 08:02 15 59 37 | 317 | 405 | 437 | 509 | 521 | 52.9 | 497 | 493 | 356
1 19/06/2014 08:17 15 59.2 | 3.8 | 31.6 | 404 | 445 | 514 | 523 | 53.2 | 50 | 495 | 35.6
1 19/06/2014 08:32 15 60.2 | 3.7 | 316 | 405 | 454 | 522 | 53 | 541 | 519 | 50 | 36.1
1 19/06/2014 08:47 15 59.4 | 35 | 322 | 408 | 451 | 51.9 | 52.1 53 | 505 | 50.1 | 35.8
1 19/06/2014 09:02 15 59.2 | 3.6 | 31.9 | 411 | 452 | 514 | 521 | 529 | 504 | 489 | 35.6
1 19/06/2014 09:17 15 59.4 | 3.6 | 321 | 412 | 453 | 51.7 | 523 | 53.2 | 50.3 | 49.2 | 35.6
1 19/06/2014 09:32 15 59.1 34 | 319 | 41 451 | 514 | 51.9 | 528 | 50.2 | 49.3 | 355
1 19/06/2014 09:47 15 59.3 | 3.7 | 31.9 | 411 | 453 | 516 | 52 | 529 | 504 | 49.4 | 35.6
1 19/06/2014 10:02 15 593 | 34 | 316 | 409 | 45 | 515 | 52 | 53.1 | 505 | 496 | 35.7
1 19/06/2014 10:17 15 59.2 | 3.6 | 31.6 | 41 452 | 51.4 | 51.9 | 529 | 50.3 | 495 | 357
1 19/06/2014 10:32 15 59.2 | 34 | 316 | 408 | 453 | 514 | 51.8 | 52.8 | 504 | 49.4 | 35.6
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A.2. Short term monitoring (17t"- 18", 22" March 2016)
Table A-4 Measured Lacq frequency data, in octave bands
Frequency (Hz)
Position Date Time | Duration | Laeq 16 31.5 63 125 250 500 | 1000 | 2000 | 4000 | 8000
1 (2016/03/17) 23:07 15 555 | 65.0 | 66.5 | 64.1 | 59.5 | 57.9 | 51.8 | 49.6 | 46.7 | 39.3 | 29.5
1 (2016/03/22) 10:28 15 71.7 | 68.1 | 68.2 | 69.3 | 68.7 | 69.1 | 66.9 | 67.3 | 66.5 | 56.4 | 46.6
2 (2016/03/17) 23:33 15 616 | 59.4 | 623 | 636 | 62.1 | 59.8 | 575 | 56.0 | 55.3 | 50.5 | 43.0
2 (2016/03/22) 09:57 15 629 | 61.1 | 64.8 | 66.0 | 63.7 | 60.9 | 59.7 | 57.6 | 55.9 | 51.1 | 43.1
3 (2016/03/18) 00:18 15 652 | 723 | 66.7 | 71.3 | 67.9 | 66.5 | 625 | 60.8 | 552 | 47.0 | 37.0
3 (2016/03/22) 11:11 15 68.2 | 727 | 72.0 | 76.0 | 71.3 | 69.2 | 65.0 | 63.3 | 59.3 | 53.7 | 48.6
3 (2016/03/22) 12:12 15 679 | 729 | 725 | 745 | 705 | 68.5 | 64.6 | 63.1 | 59.3 | 53.6 | 47.5
3 (2016/03/22) 14:03 15 68.4 | 751 | 725 | 744 | 705 | 68.7 | 651 | 63.8 | 60.0 | 53.6 | 45.0
4 (2016/03/18) 00:00 15 616 | 634 | 63.7 | 669 | 64.0 | 61.7 | 585 | 57.1 | 53.2 | 47.0 | 43.1
4 (2016/03/22) 10:54 15 724 | 664 | 71.7 | 745 | 68.4 | 706 | 68.9 | 684 | 649 | 57.8 | 48.7
4 (2016/03/22) 11:55 15 716 | 64.8 | 70.6 | 73.7 | 69.2 | 68.7 | 68.1 | 67.5 | 645 | 57.2 | 46.9
4 (2016/03/22) 13:45 15 744 | 64.7 | 695 | 719 | 716 | 725 | 71.0 | 69.9 | 68.4 | 595 | 48.5
5 (2016/03/18) 00:46 15 521 | 535 | 56.3 | 60.7 | 559 | 51.8 | 47.7 | 485 | 434 | 36.1 | 28.0
5 (2016/03/22) 11:34 15 59.1 | 59.7 | 65.2 | 69.1 | 58.4 | 56.1 | 552 | 544 | 512 | 494 | 41.8
5 (2016/03/22) 13:23 15 58.0 | 59.7 | 63.7 | 675 | 60.2 | 56.6 | 55.0 | 53.6 | 49.9 | 44.7 | 38.1
5 (2016/03/22) 14:23 15 575 | 60.3 | 63.6 | 66.6 | 58.8 | 55.1 | 54.3 | 53.4 | 495 | 436 | 34.9
Table A-5 Measured Lago frequency data, in octave bands
Frequency (Hz)
Position Date Time | Duration | Lago 16 31.5 63 125 250 500 | 1000 | 2000 | 4000 | 8000
1 (2016/03/17) | 23:07 15 544 | 596 | 62.0 | 60.8 | 56.1 | 56.0 | 50.6 | 47.5 | 444 | 381 | 27.9
1 (2016/03/22) | 10:28 15 68 621 | 63.9 | 66.1 | 66.3 | 672 | 654 | 63.7 | 56.5 | 50.0 | 42.6
2 (2016/03/17) | 23:33 15 60.2 | 53.8 | 582 | 59.6 | 58.3 | 57.1 | 55.3 | 54.0 | 54.0 | 49.5 | 42.0
2 (2016/03/22) | 09:57 15 61.1 | 551 | 59.6 | 61.2 | 60.6 | 58.1 | 57.2 | 554 | 54.2 | 49.1 | 40.0
3 (2016/03/18) | 00:18 15 63.5 | 66.3 | 61.4 | 67.0 | 652 | 642 | 60.5 | 585 | 522 | 44.3 | 337
3 (2016/03/22) | 11:11 15 654 | 66.2 | 649 | 705 | 66.7 | 66.4 | 622 | 60.1 | 54.6 | 47.2 | 357
3 (2016/03/22) | 12:12 15 65.2 | 66.5 | 652 | 695 | 66.9 | 659 | 621 | 59.9 | 54.8 | 47.5 | 36.0
3 (2016/03/22) | 14:03 15 65.6 | 676 | 656 | 69.4 | 67.0 | 66.3 | 626 | 60.2 | 54.8 | 47.3 | 357
4 (2016/03/18) | 00:00 15 59.1 | 56.4 | 58.3 | 60.8 | 59.0 | 58.3 | 55.6 | 53.9 | 494 | 43,5 | 42.0
4 (2016/03/22) | 10:54 15 70.6 | 58.8 | 646 | 66.4 | 62.8 | 67.9 | 659 | 66.5 | 62.8 | 54.7 | 42.8
4 (2016/03/22) | 11:55 15 701 | 58.0 | 642 | 66.1 | 625 | 66.2 | 66.1 | 655 | 62.8 | 552 | 42.8
4 (2016/03/22) | 13:45 15 70.3 | 57.8 | 631 | 66.1 | 653 | 684 | 67.6 | 654 | 625 | 554 | 43.6
5 (2016/03/18) | 00:46 15 445 | 476 | 499 | 526 | 47.0 | 445 | 415 | 39.7 | 342 | 246 | 147
5 (2016/03/22) | 11:34 15 51.9 | 50.0 | 56.0 | 61.6 | 52.4 | 49.8 | 485 | 47.1 | 425 | 342 | 218
5 (2016/03/22) | 13:23 15 53 51.0 | 55.7 | 60.3 | 53.1 | 51.0 | 50.0 | 47.8 | 434 | 352 | 236
5 (2016/03/22) | 14:23 15 524 | 50.8 | 56.0 | 59.3 | 53.8 | 50.3 | 49.3 | 47.5 | 431 | 343 | 21.6
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Appendix B. Equipment Calibration
Certificates

B.1. Long term monitoring (18- 19"" June 2014)

The long term noise survey was conducted using the following Class 1 specification noise measurement

equipment.
Table B-1 Details of Survey Equipment (Set 37)
) Date of Last Calibration
Set Type Manufacturer Model Serial Calibration Certificate No.
Sound Level Meter Rion NL-52 620856 20/07/2012 CONF071218
Microphone Rion UC-59 03692 20/07/2012 CONFO071218
40
Preamplifier Rion NH-25 20916 20/07/2012 CONFO071218
Calibrator Rion NC-74 35125801 07/12/2012 CONF111222
Atkins

25



UCL Kathleen Lonsdale Building Refurbishment
External Noise Assessment

MEASUREMENT SYSTEMS

CERTIFICATE OF CONFORMANCE

Date of Issue 07 December 2012
Customer Atkins Limited
Certificate Number CONF111222

Manufacturer Type Serial Number
Acoustic Calibrator Rion NC-74 35125801

This is to certify that the instrument was tested and calibrated at the
Manufacturer's factory according to their specification and that the product
satisfied all the relevant requirements of the following Standards:

IEC 60942:2003 Class 1 (Electroacoustics - Sound Calibrators)

The instrument also received a functional check by ANV Measurement Systems
prior to despatch in the UK, in accordance with our standard procedures.

BEAUFORT COURT, 17 ROEBUCK WAY, MILTON KEYNES, MK5 8HL
® 01908 642846 B 01908 642814
&4 info@noise-and-vibration.co.uk B www.noise-and-vibration.co.uk

Atkins

ACOUSTICS NOISE AND VIBRATION LIMITED. REGISTERED IN ENGLAND NO. 3549028. REGISTERED OFFICE AS ABOVE.
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MEASUREMENT SYSTEMS

CERTIFICATE OF CONFORMANCE

Date of Issue 20 July 2012
Customer Atkins Noise & Vibration
Certificate Number CONF071218

Manufacturer Type Serial Number
Sound Level Meter Rion NL-52 00620856
Preamplifier Rion NH-25 20916
Microphone Rion UC-59 03692

This is to certify that the instrument was tested and calibrated at the
Manufacturer's factory according to their specification and that the product
satisfied all the relevant requirements of the following Standards:

IEC 61672-1:2002 Class 1.

The instrument also received a functional check by ANV Measurement Systems
prior to despatch in the UK, in accordance with our standard procedures.

.........................................................
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BEAUFORT COURT, 17 ROEBUCK WAY, MILTON KEYNES, MK5 8HL
® 01908 642846 01908 642814
X info@noise-and-vibration.co.uk B www.noise-and-vibration.co.uk

ACOUSTICS NOISE AND VIBRATION LIMITED. REGISTERED IN ENGLAND NO. 3549028. REGISTERED OFFICE AS ABOVE.
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B.2. Short term monitoring (17t"- 18t", 22" March 2016)

Table B-2 Details of Survey Equipment (Set 33)

Set  Type Manufacturer Model Serial g:r;r;);ol;]ast gzlritti)fziz?enNo.
Sound Level Meter  Norsonic 118 31474 13/01/2015 17743
Microphone Gras 40AF 11038 13/01/2015 17743

% Preamplifier Norsonic 1206 30626 13/01/2015 Included
Calibrator Norsonic 1251 31009 13/01/2015 08054

Atkins
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