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Certificate of Calibration

for

Description: Sound Level Calibrator
Manufacturer: Bruel & Kjaer
Type No.: 4231
Serial No.: 3003246

Submitted by:
Customer: Atkins
Address: 13/F, Wharf T&T Centre,

Harbour City, Tsim Sha Tsui,
Kowloon, Hong Kong

The apparatus has been calibrated in accordance with the In-house method for acoustics
calibrator calibration

Upon receipt for calibration, the instrument was found to be:

M Within
L] outside

the allowable tolerance.

The test equipments used for calibration are traceable to National Standards via:
- HOKLAS

Date of calibration: 20 May 2015

P

Calibrated by: & (fex Certified by: f,; 2/
Mr. Tang Cheuk Hang Mr Ng Yan Wa
Quality Manager Laboratory Manager
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Room 422, Leader Industrial Centre, 57-59 Au Pui Wan Street, Fo Tan, Shatin, N.T., Hong Kong
Tel: (852) 2668 3423 Fax: (852) 2668 6946
Homepage: htp://www.aa-lab.com E-mail: inquiry@aa-lab.com
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Calibration Specifications:

Calibration check.

Calibration Conditions:

Air Temperature:
Air Pressure:
Relative Humidity:

. 21.59%

1008 hPa

69.5 %

Calibration Equipment:

Multifunction Calibrator

*Engineering Unit of Reference Microphone: 54.4mV/Pa.

Calibration Results

Sound Pressure Level

Type

B&K 4226

Serial No.

2288467

Last Calibration
Date

12 May 2015

Calibration Traceable to

Report Number

PA150063 HOKLAS

Nominal value

Accept level lower

Accept level upper

Measured value

dB dB dB dB
94.3 93.8 94.8 94.0
Certificate No.: APJ15-022-CC001 Page 2 of 2
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Q l 1cate of C ml_d}i_ ation Certificate No. :  C153870
K TE 35 kiﬁ;‘ B

ITEM TESTED / 3876 H (Job No./ /52 |4%¢ : 1C15-1591) Date of Receipt / UgfH 3 : 16 July 2015

Description / {#85%f% :  Acoustical Calibrator

Manufacturer / 835 ®  : Briiel & Kjer

Model No. / Fig# D 4231

Serial No. / 4758 © 3004068

Supplied By / Z56#  :  Atkins China Limited
19/F., Tower 1, The Gateway Harbour City,
Tsim Sha Tsui, Kowloon

TEST CONDITIONS / s {ee /4

Temperature /3R : (23 +£2)°C Relative Humidity / #HEHREE @ (55 +20)%
Line Voltage / EEFE . -

TEST SPECIFICATIONS / 540
Calibration check

DATE OF TEST / HzRH¥ 18 July2015

TEST RESULTS / 4558

The results apply to the particular unit-under-test only.
All results are within manufacturer's specification.
The results are detailed in the subsequent page(s).

The test equipment used for calibration are traceable to National Standards via :

- The Government of The Hong Kong Special Administrative Region Standard & Calibration Laboratory
- Agilent Technologies / Keysight Technologies

- Rohde & Schwarz Laboratory, Germany

- Fluke Everett Service Center, USA

Tested By ] /‘Jéﬁf‘

pilE K g Lee
( PrO_iecEfEngiﬁEer
Certified By ; Q Date of Issue : 21 July 2015
i) ~ }Z M Wu sk
Engineer

The test equipment used for calibration are traceable to the Nation Standards as specificed in this certificate. This certificate shall not be reproduced except in full, without the prior
written approval of this laboratory.
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Sun Creation Engineering Limited — Calibration & Testing Laboratory

c/o 4/F, Tsing Shan Wan Exchange Building, 1 Hing On Lane, Tuen Mun, New Territories, Hong Kong
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BREIEBRAT

Sun Creation Engineering Limited

Calibration and Testing Laboratory

CCI‘ii'E cate Uf (. dllb d[i(}ﬂ Certificate No. :  C153870
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1. The unit-under-test (UUT) was allowed to stabilize in the laboratory for over 12 hours before the commencement
of the test.

2. The results presented are the mean of 3 measurements at each calibration point.

3. Testequipment :

Equipment [D Description Certificate No.
CLI130 Universal Counter C153519
CL281 Multifunction Acoustic Calibrator DC130171
TSTI50A Measuring Amplifier C141558

4. Test procedure : MA100N,
5. Results:

5.1 Sound Level Accuracy

UuT Measured Value Mfr’s Spec. Uncertainty of Measured Value
Nominal Value (dB) (dB) (dB)
94 dB, 1 kHz 94.0 +0.2 +0.2
114 dB, 1 kHz 114.0

5.2 Frequency Accuracy

UUT Nominal Value Measured Value Mfr’s Uncertainty of Measured Value
(kHz) (kHz) Spec. (Hz)
1 1.000 0 1 kHz=+0.1 % +0.1

Remark : The uncertainties are for a confidence probability of not less than 95 %,

Note :

The values given in this Certificate only relate to the values measured at the time of the test and any uncertainties
quoted will not include allowance for the equipment long term drift, variations with environment changes,
vibration and shock during transportation, overloading, mis-handling, or the capability of any other laboratory to
repeat the measurement. Sun Creation Engineering Limited shall not be liable for any loss or damage resulting
from the use of the equipment.

The test equipment used for calibration arc traceable to the Nation Standards as specified in this certificate, This certificate shall not be reproduced except in full, without the prior
written approval of this laboratory.
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Sun Creation Engincering Limited — Calibration & Testing Laboratory

c/o 4/F, Tsing Shan Wan Exchange Bul]djng, 1 Hing On Lane, Tuen Mun, New Territories. Hong Kong
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i: all f I'd 1 on Certificate No. :  C145325
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ITEM TESTED / 2#&THH (Job No./ FF5([4F5% : 1C14-2125) Date of Receipt / Yo HHET : 19 August 2014

Description / {f52534%f% :  Integrating Sound Level Meter
Manufacturer / #lidipE @ Briiel & Kjer

Model No. / HlgE 1 2238

Serial No. / 475% : o 2808432

Supplied By / Z563%  :  Atkins China Limited
13/F, Wharf T&T Centre, Harbour City, Tsim Sha Tsui, Kowloon

TEST CONDITIONS / s {ee 4
Temperature /S @ (23 £2)°C Relative Humidity / fHENRE @ (55+20)%
Line Voltage / &8¢ : -

TEST SPECIFICATIONS / JHist38 &
Calibration check

DATE OF TEST / HIZRHHE 30 August 2014

TEST RESULTS / ka5 53

The results apply to the particular unit-under-test only.
All results are within manufacturer's specification.
The results are detailed in the subsequent page(s).

The test equipment used for calibration are traceable to National Standards via :

- The Government of The Hong Kong Special Administrative Region Standard & Calibration Laboratory
- Rohde & Schwarz Laboratory, Germany

- Fluke Everett Service Center, USA

- Agilent Technologies, USA

Tested By ; /EF—:’_’

Al K Lee
Project Engineer

Certified By P Q - Date of Issue : 30 August 2014
%% i W % I
Engineer

The test cquipment used for calibration are traceable to the Nation Standards as specified in this certificate. This certificate shall not be reproduced except in full, without the prior
written approval of this laboratory.
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Sun Creation Engineering Limited — Calibration & Testing Laboratory

c/o 4/F, Tsing Shan Wan Exchange Building, 1 Hing On Lane, Tuen Mun, New Territories, Hong Kong
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3 O f M E all hra on Certificate No. : Cl145325
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1. The unit-under-test (UUT) was allowed to stabilize in the laboratory for over 12 hours, and switched on to
warm up for over 10 minutes before the commencement of the test.
2. Self-calibration using laboratory acoustic calibrator was performed before the test from 6.1.1.2 to 6.4.
3. The results presented are the mean of 3 measurements at each calibration point.
4, Test equipment :
Equipment ID Description Certificate No.
CL280 40 MHz Arbitrary Waveform Generator C140016
CL281 Multifunction Acoustic Calibrator DC130171
5. Test procedure : MAIT0OIN.
6. Results :
6.1 Sound Pressure Level
6.1.1  Reference Sound Pressure Level
6.1.1.1 Before Self-calibration
UUT Setting Applied Value uuT
Range Parameter Frequency Time Level Freq. Reading
(dB) Weighting Weighting (dB) (kHz) (dB)
50-130 Lapp A F 94.00 1 94.2
6.1.1.2 After Self-calibration
UUT Setting Applied Value uuT IEC 60651
Range Parameter | Frequency Time Level Freq. Reading Type 1 Spec.
(dB) Weighting | Weighting | (dB) (kHz) (dB) (dB)
50-130 Larp A F 94.00 1 94.1 +0.7
6.1.2  Linearity
UUT Setting Applied Value uuT
Range Parameter Frequency Time Level Freq. Reading
(dB) Weighting Weighting (dB) (kHz) (dB)
50-130 Lapp A F 94.00 1 94.1 (Ref))
104.00 104.1
114.00 114.1

IEC 60651 Type 1 Spec. : = 0.4 dB per 10 dB step and + 0.7 dB for overall different.

The test cquipment used for calibration are traceable to the Nation Standards as specified in this certificate. This certificate shall not be reproduced except in full, without the prior
written approval of this laboratory.
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Sun Creation Engincering Limited — Calibration & Testing Laboratory

¢c/o 4/F, Tsing Shan Wan Exchange Building. 1 Hing On Lane, Tuen Mun, New Territorics, Hong Kong
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te of Certificate No. :  C145325
TR
6.2 Time Weighting
6.2.1  Continuous Signal
UUT Setting Applied Value UuT IEC 60651
Range | Parameter | Frequency Time Level Freq. Reading Type 1 Spec.
(dB) Weighting | Weighting | (dB) (kHz) (dB) (dB)
50 - 130 Larp A F 94.00 1 94.1 Ref.
Lasp S 94.1 +0.1
Laiwp 1 94.1 +0.1
6.2.2  Tone Burst Signal (2 kHz)
UUT Setting Applied Value uuT IEC 60651
Range Parameter | Frequency Time Level Burst Reading Type 1 Spec.
(dB) Weighting | Weighting | (dB) Duration (dB) (dB)
30-110 Lapp A F 106.0 | Continuous 106.0 Ref.
LAFM&K 200 ms 105.0 -1.0+ 1.0
Lasp S Continuous 106.0 Ref.
L AsMax 500 ms 102.0 -4.1+£1.0
6.3 Frequency Weighting
6.3.1  A-Weighting
UUT Setting Applied Value uuT [EC 60651
Range Parameter | Frequency Time Level Freq. Reading Type 1 Spec.
(dB) Weighting | Weighting | (dB) (dB) (dB)
50-130 Larp A F 94.00 31.5 Hz 55.0 -394=+1.5
63 Hz 68.0 262+ 1.5
125 Hz 78.0 -16.1+ 1.0
250 Hz 85.5 -8.6+1.0
500 Hz 90.9 32+1.0
1 kHz 94.1 Ref.
2 kHz 95.3 +1.2+1.0
4 kHz 95.1 +1.0£ 1.0
8 kHz 93.0 1.1 (+1.5 ;-3.0)
12.5 kHz 89.8 -4.3 (+3.0;-6.0)

The test equipment used for calibration are traceable to the Nation Standards as specified in this certificate. This certificate shall not be reproduced except in full, without the prior

written approval of this laboratory.
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Sun Creation Engineering Limited — Calibration & Testing Laboratory
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OT Calit Certificate No. : (145325
¥ HEE
6.3.2  C-Weighting
UUT Setting Applied Value uuT IEC 60651
Range Parameter | Frequency Time Level Freq. Reading Type 1 Spec.
(dB) Weighting | Weighting | (dB) (dB) (dB)
50-130 Legp C F 94.00 31.5 Hz 91.3 -3.0+1.5
63 Hz 93.4 -0.8+1.5
125 Hz 93.9 02+1.0
250 Hz 94.1 00+£1.0
500 Hz 94.1 0.0+1.0
| kHz 94.1 Ref.
2 kHz 93.9 -02+1.0
4 kHz 93.3 0.8+ 1.0
8 kHz 91.0 -3.0 (+1.5;-3.0)
12.5 kHz 87.9 -6.2 (+3.0; -6.0)
6.4 Time Averaging
UUT Setting Applied Value uuT IEC 60804
Range Parameter | Frequency | Integrating | Frequency Burst Burst Burst Equivalent Reading Type 1
(dB) Weighting Time (kHz) Duration Duty Level Level (dB) Spec.
(ms) Factor (dB) (dB) (dB)
30-110 Lacq A 10 sec. 4 1 1/10 110.0 100 999 +05
110* 90 89.9 £05
60 sec. 110° 80 79.7 £1.0
5 min. 110" 70 69.7 1.0

Remarks : - UUT Microphone Model No. : 4188 & S/N : 2791442
- Mfi’s Spec. : IEC 60651 Type | & IEC 60804 Type |

- Uncertainties of Applied Value: 94dB :31.5Hz-125Hz :+0.35dB
250 Hz- 500 Hz : +0.30dB

1 kHz :+0.20dB

2 kHz - 4 kHz :+0.35dB

8 kHz :x045dB

12.5 kHz :+0.70 dB
104 dB: 1 kHz :+£0.10 dB (Ref. 94 dB)
114 dB : 1 kHz :£0.10 dB (Ref. 94 dB)
Burst equivalent level :+0.2dB (Ref. 110 dB

continuous sound level)
- The uncertainties are for a confidence probability of not less than 95 %.

Note :

The values given in this Certificate only relate to the values measured at the time of the test and any
uncertainties quoted will not include allowance for the equipment long term drift, variations with environment
changes, vibration and shock during transportation, overloading, mis-handling, or the capability of any other
laboratory to repeat the measurement. Sun Creation Engineering Limited shall not be liable for any loss or
damage resulting from the use of the equipment,

The test equipment used for calibration arc traceable to the Nation Standards as specified in this certificate. This certificate shall not be reproduced except in full, without the prior
written approval of this laboratory.
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Sun Creation Engineering Limited — Calibration & Testing Laboratory

c/o 4/F, Tsing Shan Wan Exchange Building, 1 Hing On Lane, Tuen Mun, New Terntories, Hong Kong
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Certificate of Calibration S —
FIEEE S e,
ITEM TESTED / 3#IHH (Job No./ 5 [4&8k - IC15-1591) Date of Receipt / Ug{4F i : 16 July 2015

Description / #2344 :  Integrating Sound Level Meter
Manufacturer / #4357 :  Briel & Kjear

Model No. / FUg# : 2238
Serial No. / 4558 ;2800932

Supplied By / Z51#  :  Atkins China Limited
19/F., Tower |, The Gateway Harbour City,
Tsim Sha Tsui, Kowloon

TEST CONDITIONS / s

Temperature /JHE (23 +£2)°C Relative Humidity / fH¥HEE @ (55 +20)%
Line Voltage / BB .  ---

TEST SPECIFICATIONS / Izt
Calibration check

DATE OF TEST / Bz HE] 18 July 2015

TEST RESULTS / HIst4s 8

The results apply to the particular unit-under-test only.
All results are within manufacturer's specification.
The results are detailed in the subsequent page(s).

The test equipment used for calibration are traceable to National Standards via :

- The Government of The Hong Kong Special Administrative Region Standard & Calibration Laboratory
- Agilent Technologies / Keysight Technologies

- Rohde & Schwarz Laboratory, Germany

- Fluke Everett Service Center, USA

Tested By : j&b—

D Lee
Project Engineer

Certified By - Q Date of Issue : 21 July 2015
s =TT %5 B 101
Engineer

The test equipment used for calibration are traceable to the Nation Standards as specified in this certificate. This certificate shall not be reproduced except in full, without the prior
written approval of this laboratory.

R RIRED HZ MIE R LT ] G bR R EE - SR ASE M A VTS S e -

Sun Creation Engineering Limited — Calibration & Testing Laboratory

c/o 4'F, Tsing Shan Wan Exchange Building, 1 Hing On Lane, Tuen Mun, New Territories, Hong Kong
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C ‘Etlili ate o i U d lﬁ i‘il?, )11 Certificate No. :  C153871
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1. The unit-under-test (UUT) was allowed to stabilize in the laboratory for over 12 hours, and switched on to

warm up for over 10 minutes before the commencement of the test.

2. Self-calibration using the B & K Acoustic Calibrator 4231, S/N : 3004068 was performed before the test.

3 The results presented are the mean of 3 measurements at each calibration point.

4. Test equipment :
Equipment ID Description Certificate No.
CL280 40 MHz Arbitrary Waveform Generator C150014
CL281 Multifunction Acoustic Calibrator DC130171

3 Test procedure : MAIQIN,

6. Results :

6.1 Sound Pressure Level

6.1.1 Reference Sound Pressure Level

UUT Setting Applied Value uuT IEC 60651
Range Parameter | Frequency Time Level Freq. Reading Type 1 Spec.
(dB) Weighting | Weighting (dB) (kHz) (dB) (dB)
50-130 Lapp A F 94.00 1 94.1 +0.7
6.1.2  Linearity
UUT Setting Applied Value uuT
Range Parameter Frequency Time Level Freq. Reading
(dB) Weighting Weighting (dB) (kHz) (dB)
50 - 130 Larp A F 94.00 1 94.1 (Ref)
104.00 104.1
114.00 114.1

IEC 60651 Type 1 Spec. : + 0.4 dB per 10 dB step and + 0.7 dB for overall different.
6.2 Time Weighting

6.2.1  Continuous Signal

UUT Setting Applied Value uuT [EC 60651
Range Parameter | Frequency Time Level Freq. Reading Type 1 Spec.
(dB) Weighting | Weighting | (dB) (kHz) (dB) (dB)
50-130 Larp A F 94.00 1 94.1 Ref.
Laip 1 94.1 +0.1

The test equipment used for calibration are traceable to the Nation Standards as specified in this certificate. This certificate shall not be reproduced except in full, without the prior
written approval of this laboratory.
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Sun Creation Engineering Limited — Calibration & Testing Laboratory

c/o 4/F, Tsing Shan Wan Exchange Building, 1 Hing On Lane, Tuen Mun, New Territories, Hong Kong

BT RS 3T T b AU B

clo FrHERT L BA HL— 5t LR R VYRR

Tel/fRG: 2927 2606 Fax/{di¥; 2744 8986 E-mail TEH}: callabf@suncreation.com Website/H4hE: www.suncreation.com

Page 2 of 4



BRI IEBRAT

Sun Creation Engineering Limited

Sun
Creation
Engineering

Calibration and Testing Laboratory

"R TEPSF S ~ntr o ffﬁ«' 'S “'4‘«' ) 1 > 1
Certificate of Calibration Certificate No. :  C153871
1&;5;; (F 35 25 EAmTE

. S i «”..‘..&§ -I

6.2.2  Tone Burst Signal (2 kHz)

UUT Setting Applied Value uuT IEC 60651
Range Parameter | Frequency Time Level Burst Reading Type I Spec.
(dB) Weighting | Weighting | (dB) Duration (dB) (dB)
30-110 Lapp A F 106.0 | Continuous 106.0 Ref.
LAFMax 200 ms 105.0 -1.0+ 1.0
LASP S Continuous 106.0 Ref.
L AsMax 500 ms 102.0 -4.1+1.0

6.3 Frequency Weighting

6.3.1  A-Weighting

UUT Setting Applied Value uuT IEC 60651
Range Parameter | Frequency Time Level Freq. Reading Type 1 Spec.
(dB) Weighting | Weighting | (dB) (dB) (dB)
50-130 Lare A F 94.00 31.5Hz 54.8 -394+1.5
63 Hz 67.9 262+ 1.5
125 Hz 77.9 -16.1 + 1.0
250 Hz 85.4 8.6+ 1.0
500 Hz 90.8 32+£1.0
| kHz 94.1 Ref.
2 kHz 95.3 +1.2+£1.0
4 kHz 95.1 +1.0+ 1.0
8 kHz 92.9 -1 (+1.55-3.0)
12.5 kHz 89.8 -4.3 (+3.0;-6.0)
632  C-Weighting
UUT Setting Applied Value uuT IEC 60651
Range Parameter | Frequency Time Level Freq. Reading Type 1 Spec.
(dB) Weighting | Weighting (dB) (dB) (dB)
50-130 Legp C F 94.00 31.5Hz 91.2 3.0+ 1.5
63 Hz 933 -0.8+ 1.5
125 Hz 93.9 -02£1.0
250 Hz 94.1 0.0+1.0
500 Hz 94.1 0.0+1.0
| kHz 94.1 Ref.
2 kHz 93.9 -02+£1.0
4 kHz 93.2 -0.8+£1.0
8 kHz 91.0 -3.0(+1.5;-3.0)
12.5 kHz 87.8 -6.2 (+3.0 ; -6.0)

The test equipment used for calibration arc traceable to the Nation Standards as specified in this certificate. This certificate shall not be reproduced except in full, without the prior
written approval of this laboratory.
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Sun Creation Engineering Limited

Calibration and Testing Laboratory
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Certificate of Calibration Certificate No. :  C153871

BIFEE B
LICpE =
6.4 Time Averaging
UUT Setting Applied Value uuT IEC 60804
Range Parameter | Frequency | Integrating | Frequency Burst Burst Burst Equivalent Reading Type 1
(dB) Weighting Time (kHz) Duration Duty Level Level (dB) Spec.
(ms) Factor (dB) (dB) (dB)
30-110 Lacq A 10 sec. 4 1 1/10 110.0 100 100.0 +0.5
1/10* 90 90.2 £03
60 sec. 1/10° 80 79.7 £1.0
5 min. 1/10* 70 69.8 £1.0

Remarks : - UUT Microphone Model No. : 4188 & S/N : 2793199
- Mfr’s Spec. : 1EC 60651 Type | & IEC 60804 Type 1

- Uncertainties of Applied Value: 94dB :31.5Hz-125Hz :+0.35dB
250 Hz- 500 Hz :+0.30dB

1 kHz :+0.20dB

2 kHz - 4kHz :+0.35dB

8 kHz :+=0.45dB

12.5 kHz :+0.70dB
104 dB: I kHz : = 0.10 dB (Ref. 94 dB)
114dB: 1 kHz :+£0.10 dB (Ref. 94 dB)
Burst equivalent level :+£02dB (Ref 110 dB

continuous sound level)
- The uncertainties are for a confidence probability of not less than 95 %.

Note :

The values given in this Certificate only relate to the values measured at the time of the test and any
uncertainties quoted will not include allowance for the equipment long term drift, variations with environment
changes, vibration and shock during transportation, overloading, mis-handling, or the capability of any other
laboratory to repeat the measurement. Sun Creation Engineering Limited shall not be liable for any loss or
damage resulting from the use of the equipment.

The test equipment used for calibration are traceable to the Nation Standards as specified in this certificate, This certificate shall not be reproduced except in full, without the prior
written approval of this laboratory.
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TiscH ENVIRONMENTAL, INC.

145 SouTH MiAmI AVE
VILLAGE OF CLEVES, OH
45002

513.467.9000
877.263.7610 ToLL FREE
513.467.9009 FAX

' Date - Mar 24, 2015 Rootsmeter S/N

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

Operator Tisch

Qstd slope (m)
intercept
coefficient (r)

(b)

0438320 Ta (K) - 292
Orifice I.D. - 2454 Pa (mm) 756.92
METER ORFICE
VOLUME DIFF DIFF DIFF DIFF
STOP VOLUME TIME Hg H20
(m3) (m3) (min) (mm) (in.)
NA 1.00 1.4460 3.2 2.00
NA 1.00 1.0300 6.4 4.00
NA 1.00 0.9180 7.9 5.00
NA 1.00 0.8780 8.7 5.50
NA 1.00 0.7240 12.6 8.00
DATA TABULATION
(y axis) (x axis) (y axis)
Va Qa
1.4258 0.9958 0.6886 0.8784
2.0163 0.9916 0.9627 1.2422
2.2543 0.9895 1.0779 1.3888
2.3644 0.9885 1.1258 1.4566
2.8515 0.9833 1.3582 1.7568
2.09532 Qa slope (m) = 1.31205
-0.03812 intercept (b) = -0.02349
0.99994 coefficient (r) = 0.99994
y axis = SQRT[H20(Ta/Pa)]
CALCULATIONS
Vstd = Diff. Vol[(Pa-Diff. Hg)/760](298/Ta)
Qstd = Vstd/Time
Va = Diff Vol [(Pa-Diff Hg) /Pal]
Qa = Va/Time _

For subsequent flow rate calculations:

Qs
Qa

td

1/m{ [SQRT (H20 (Pa/760) (298/Ta))]- b}
1/m{ [SQRT H20(Ta/Pa)]- b}



ENVIROTECH SERVICES CO.

High-Volume TSP Sampler
5-Point Calibration Record

Location : AMS5(Ma Wan Chung Village)

Calibrated by : K.F.Ho

Date : 12/05/2015

Sampler

Model : TE-5170

Serial Number : S/N3640

Calibration Orifice and Standard Calibration Relationship

Serial Number : 2454

Service Date : 24 Mar 2015

Slope (m) : 2.09532

Intercept (b) : -0.03812

Correlation Coefficient(r) : 0.99994

Standard Condition

Pstd (hpa) : 1013

Tstd (K) : 298.18

Calibration Condition

Pa (hpa) : 1012

Ta(K) : 302

Resistance dH [green liquid] y/ X=Qstd IC Y
Plate (inch water) (cubic
meter/min)

1 18 holes 11.8 3.411 1.646 55 54.61
2 13 holes 9.3 3.028 1.463 49 48.65
3 10 holes 7.0 2.627 1.272 42 41.70
4 7 holes 4.2 2.035 0.989 33 32.76
5 5 holes 2.8 1.661 0.811 27 26.81

Notes:Z=SQRT{dH(Pa/Pstd)(Tstd/Ta)}, X=7Z/m-b ,Y(Corrected Flow)=IC*{SQRT(Pa/Pstd)(Tstd/Ta)}

Sampler Calibration Relationship

Slope(m):33.316 _ Intercept(b): 0.282

Checked by: Magnum Fan Date:_18/05/2015

Correlation Coefficient(r): 0.9996




ENVIROTECH SERVICES
Co..

High-Volume TSP Sampler
5-Point Calibration Record

Location
Calibrated by
Date

Sampler
Model

Serial Number

AMS5(Ma Wan Chung Village)
K.F.Ho
07/07/2015

TE-5170
S/N3640

Calibration Orfice and Standard Calibration Relationship

Serial Number : 2454

Service Date 24 Mar 2015

Slope (m) 2.09532

Intercept (b) -0.03812

Correlation Coefficient(r) 0.99994

Standard Condition

Pstd (hpa) 1013

Tstd (K) 298.18

Calibration Condition

Pa (hpa) 1000

Ta(K) 304

Resistance dH [green liquid] y/ X=Qstd IC Y
Plate (inch water) (cubic
meter/min)

1 18 holes 11.6 3.350 1.616 55 54.10
2 13 holes 9.2 2.984 1.440 49 48.20
3 10 holes 6.8 2.565 1.240 43 42.30
4 7 holes 4.3 2.040 0.989 36 35.41
5 5 holes 2.7 1.616 0.787 30 29.51

Notes:Z=SQRT{dH(Pa/Pstd)(Tstd/Ta)}, X=7Z/m-b ,Y(Corrected Flow)=IC*{SQRT(Pa/Pstd)(Tstd/Ta)}

Sampler Calibration Relationship

Slope(m):29.315  Intercept(b): 6.304

Checked by: Magnum Fan

Date: 10/07/2015

Correlation Coefficient(r): 0.9994




ENVIROTECH SERVICES CO.

High-Volume TSP Sampler
5-Point Calibration Record

Location
Calibrated by
Date

Sampler
Model

Serial Number

AMS6(Dragonair Building)
P.F.Yeung
12/05/2015

TE-5170
S/N3639

tion Relationship

Calibration Orifice and Standard Calibra

Serial Number 2454

Service Date 24 Mar 2015

Slope (m) 2.09532

Intercept (b) -0.03812

Correlation Coefficient(r) 0.99994

Standard Condition

Pstd (hpa) 1013

Tstd (K) 298.18

Calibration Condition

Pa (hpa) 1012

Ta(K) 302

Resistance dH [green liquid] y/ X=Qstd IC Y
Plate (inch water) (cubic
meter/min)

1 18 holes 11.6 3.382 1.632 58 57.59
2 13 holes 9.0 2.979 1.410 50 49.64
3 10 holes 6.6 2.551 1.236 43 42.69
4 7 holes 4.5 2.106 1.023 36 35.74
5 5 holes 2.8 1.661 0.811 28 27.80

Notes:Z=SQRT{dH(Pa/Pstd)(Tstd/Ta)}, X=Z/m-b ,Y (Corrected Flow)=IC*{SQRT(Pa/Pstd)(Tstd/Ta)}

Sampler Calibration Relationship

Slope(m):35.675 Intercept(b): 1.129

Checked by: Magnum Fan

Correlation Coefficient(r):_0.9992

Date:_18/05/2015




ENVIROTECH SERVICES CO.

High-Volume TSP Sampler
5-Point Calibration Record

Location
Calibrated by
Date

Sampler
Model

Serial Number

AMS6(Dragonair Building)
P.F.Yeung
07/07/2015

TE-5170
S/N3639

Calibration Orfice and Standard Calibration Relationship

Serial Number : 2454

Service Date 24 Mar 2015

Slope (m) 2.09532

Intercept (b) -0.03812

Correlation Coefficient(r) 0.99994

Standard Condition

Pstd (hpa) 1013

Tstd (K) 298.18

Calibration Condition

Pa (hpa) 1000

Ta(K) 304

Resistance dH [green liquid] y/ X=Qstd IC Y
Plate (inch water) (cubic
meter/min)

1 18 holes 11.5 3.336 1.609 55 54.10
2 13 holes 9.2 2.984 1.440 50 49.19
3 10 holes 7.0 2.603 1.258 44 43.28
4 7 holes 4.5 2.087 1.012 36 35.41
5 5 holes 2.8 1.646 0.801 28 27.54

Notes:Z=SQRT{dH(Pa/Pstd)(Tstd/Ta)}, X=Z/m-b ,Y (Corrected Flow)=IC*{SQRT(Pa/Pstd)(Tstd/Ta)}

Sampler Calibration Relationship

Slope(m):32.765 _ Intercept(b): 1.803

Checked by: Magnum Fan

Correlation Coefficient(r):_0.9992

Date: 10/07/2015




EQUIPMENT CALIBRATION RECORD

Type : Laser Dust Monitor
Manufacturer / Brand : SIBATA
Model No.: LD-3B
Equipment No.: LD-3B-001
Serial No.: 934393
Sensitivity Adjustment Scale Setting : 640 CPM
Last Calibration Date 11/10/2013

Standard Equipment
Equipment : MFC High Volume Air Sampler
Venue : Tung Chung Development Pier
Model No.: TE-5170 Total Suspended Particulate
Serial No.: 3641
Calibration Result
Sensitivity Adjustment Scale Setting (Before Calibration) : 640 CPM
Sensitivity Adjustment Scale Setting (After Calibration) : 640 CPM
Date ) Ambient Condition Concemr?tlon Count/Minute
Hour Time (ug/m®) Total Count )
(dd-mmme-yy) Voaxis X-axis
Temp (°C) | R.H. (%)
1 23-Sep-14 14:00 15:00 30 72% 178.4 6445 107.42
2 23-Sep-14 15:35 16:35 30 72% 140.6 4744 79.07
3 23-Sep-14 16:43 17:43 30 72% 142.0 4770 79.50
Be Linear Regression of Y or X
Slope (K-factor): 1.3191
Correlation coefficient : 0.9996
Remark:
200
180 1 y=1.3191x+36.717 / 107.42,178.4
R2 = 0.9996
160
140 S TBED UES
120
100
80
60
40
20
0 : - ‘ ‘ ‘ . ‘
40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 120.00
S/
Recorded by: Billy Lao Signature: d/ Date: 29/09/2014
Checked by: Keith Chau Signature: T Date: 29/09/2014




Type :

Manufacturer / Brand :
Model No.:

Equipment No.:

Serial No.:

Sensitivity Adjustment Scale Setting :

EQUIPMENT CALIBRATION RECORD

Laser Dust Monitor
SIBATA
LD-3B
LD-3B-003
276018

799 CPM

Operator:
Standard Equipment
Equipment : MFC High Volume Air Sampler
Venue : CB_FM1a Western Wholesale Food Market
Model No.: TE-5170 Total Suspended Particulate
Serial No.: 2146
Calibration Result
Sensitivity Adjustment Scale Setting (Before Calibration) : 799 CPM
Sensitivity Adjustment Scale Setting (After Calibration) : 799 CPM
. " Concentration )
Date ) Ambient Condition 3 Count/Minute
Hour Time (ug/m®) Total Count )
(dd-mmm-yy) V-axis X-axis
Temp (°C) | R.H. (%)
1 11-Dec-14 09:30 10:30 19.5 62% 168 5460 91.00
2 11-Dec-14 10:40 11:40 19.5 62% 174 5749 95.82
3 11-Dec-14 11:46 12:46 19.5 62% 176 5790 96.50
4 11-Dec-14 13:00 14:00 19.5 62% 194 6618 110.30
5 11-Dec-14 14:50 15:50 19.5 62% 199 6840 114.00
Be Linear Regression of Y or X
Slope (K-factor): 1.3472
Correlation coefficient : 0.9992
Remark:
205
200
y = 1.3472x + 45.429 TR0, TR
R? = 0.9992
195 /110.3, 194.0
190
£ /
(=)
=2 185
o
S
B /
< 180
[
§ y/
S 75 6.5, 176.0
/ 95.8,174.0
170
A 0,168.0
165 T T T T T T -
80 85 90 95 100 105 110 115 120
Count per minute
Recorded by: _ Ruby Law Signature: il Date: 19/12/2014
Checked by: Keith Chau Signature: Date: 19/12/2014




ALS Technichem (HK) Pty Ltd
11/F, Chung Shun Knitting Centre
1-3 Wing Yip Street

Kwai Chung, N.T., Hong Kong
T:+852 2610 1044

F: +852 2610 2021
www.alsglobal.com

REPORT OF EQUIPMENT PERFORMANCE CHECK/CALIBRATION

CONTACT: MR MIKE SHEK WORK ORDER: HK1514515

CLIENT: AECOM ASIA COMPANY LIMITED SUB-BATCH: 0

ADDRESS: 1501-10, 15/F, TOWER 1, LABORATORY: HONG KONG
GRAND CENTRAL PLAZA, DATE RECEIVED: 05/05/2015
138 SHATIN RURAL COMMITTEE ROAD, DATE OF ISSUE: 11/05/2015

SHATIN, NEW TERRITORIES, HONG KONG

COMMENTS

The performance of the equipment stated in this report is checked with independent reference material and results
compared against a calibrated secondary source.

The “Tolerance Limit" quoted is the acceptance criteria applicable for similar equipment used by the ALS Hong Kong
laboratory or quoted from relevant international standards.

The “Next Calibration Date” is recommended according to best practice principals as practised by the ALS Hong
Kong laboratory or quoted from relevant international standards.

Scope of Test: Conductivity, Temperature ,Dissolved Oxygen, Salinity, pH and Turbidity
Description: Multifunctional Meter

Brand Name: YSI

Model No.: 6820 V2

Serial No.: 12A101545

Equipment No.: W.026.35

Date of Calibration: 05 May, 2015

NOTES

This is the Final Report and supersedes any preliminary report with this batch number.
Results apply to sample(s) as submitted. All pages of this report have been checked and approved for release.

e d/ A

Mr Fung Lim C%ichard
General Manage#”-

Greater China & Hong Kong

This report may not be reproduced except with prior written approval from ALS Technichem (HK) Pty Ltd.
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REPORT OF EQUIPMENT PERFORMANCE CHECK/CALIBRATION

Work Order: HK1514515

Sub-batch: 0

Date of Issue: 11/05/2015 ALS
Client: AECOM ASIA COMPANY LIMITED

Description: Multifunctional Meter

Brand Name: YSI

Model No.: 6820 V2

Serial No.: 12A101545

Equipment No.: W.026.35

Date of Calibration: 05 May, 2015

Parameters:

Conductivity

Dissolved Oxygen

Temperature

Date of next Calibration:

Method Ref: APHA (21th edition), 2510B

05 August, 2015

Expected Reading (uS/cm)

Displayed Reading (uS/cm )

Tolerance (%)

146.9 145.0 -1.3
6667 6610 -0.9
12890 12680 -1.6
58670 58050 -1.1
Tolerance Limit (%) +10.0

Method Ref: APHA (21st edition), 45000: G

Expected Reading (mg/L)

Displayed Reading (mg/L)

Tolerance (mg/L)

3.35 3.32 -0.03
5.75 5.71 -0.04
7.80 7.77 -0.03

Tolerance Limit (mg/L) +0.20

Method Ref: Section 6 of International Accreditation New Zealand Technical
Guide No. 3 Second edition March 2008: Working Thermometer Calibration Procedure.

Reading of Ref. thermometer (°C) Displayed Reading (°C) Tolerance (°C)
13.0 12.85 -0.2
26.0 25.91 -0.1
38.0 37.93 -0.1
Tolerance Limit (°C) £2.0

Remark: "Displayed Reading" presents the figures shown on item under calibration / checking regardless

of equipment precision or significant figures.

f',/'/zh

Mr Fung Lim Chegf Richard
General Managgy/-
Greater China & Hong Kong

ALS Technichem (HK) Pty Ltd

ALS Enuironmental Page 2 of 3



REPORT OF EQUIPMENT PERFORMANCE CHECK/CALIBRATION

Work Order: HK1514515

Sub-batch: 0

Date of Issue: 11/05/2015

Client: AECOM ASIA COMPANY LIMITED
Description: Multifunctional Meter

Brand Name: YSI

Model No.: 6820 V2

Serial No.: 12A101545

Equipment No.: W.026.35

Date of Calibration: 05 May, 2015

Date of next Calibration:

05 August, 2015

Parameters:
Salinity Method Ref: APHA (21st edition), 25208
Expected Reading (g/L) Displayed Reading (g/L) Tolerance (%)
0 0.00 --
10 10.05 +0.5
20 20.08 +0.4
30 30.06 +0.2
Tolerance Limit (%) +10.0
Turbidity Method Ref: APHA (21st edition), 2130B
Expected Reading (NTU) Displayed Reading (NTU) Tolerance (%)
0 0.0 w2
4 4.1 +2.5
10 10.2 +2.0
20 20.1 +0.5
50 50.5 +1.0
100 100.8 +0.8
Tolerance Limit (%) +10.0
pH Value Method Ref: APHA (21st edition), 4500H:B
Expected Reading (pH Unit) Displayed Reading (pH Unit) Tolerance (pH unit)
4.0 401 +0.01
7.0 6.96 -0.04
10.0 9.99 -0.01
Tolerance Limit (pH Unit) +0.20

Remark: "Displayed Reading" presents the figures shown on item under calibration / checking regardless

Mr Fung Lim Cl?(Richard

General Managgr -
Greater China & Hong Kong

of equipment precision or significant figures.

ALS Technichem (HK) Pty Ltd
ALS Enuiromnmeenktal

Page 3 of




ALS Technichem (HK) Pty Ltd
11/F, Chung Shun Knitting Centre
1-3 Wing Yip Street

Kwai Chung, N.T., Hong Kong

T: +852 2610 1044

F: +852 2610 2021
www.alsglobal.com

REPORT OF EQUIPMENT PERFORMANCE CHECK/CALIBRATION

CONTACT: MR MIKE SHEK WORK ORDER: HK1514511

CLIENT: AECOM ASIA COMPANY LIMITED SUB-BATCH: 0

ADDRESS: 1501-10, 15/F, TOWER 1, LABORATORY: HONG KONG
GRAND CENTRAL PLAZA, DATE RECEIVED: 05/05/2015
138 SHATIN RURAL COMMITTEE ROAD, DATE OF ISSUE: 11/05/2015

SHATIN, NEW TERRITORIES, HONG KONG

COMMENTS

The performance of the equipment stated in this report is checked with independent reference material and results
compared against a calibrated secondary source.

The “Tolerance Limit" quoted is the acceptance criteria applicable for similar equipment used by the ALS Hong Kong
laboratory or quoted from relevant international standards.

The “Next Calibration Date” is recommended according to best practice principals as practised by the ALS Hong
Kong laboratory or quoted from relevant international standards.

Scope of Test: Conductivity, Temperature ,Dissolved Oxygen, Salinity, pH and Turbidity
Description: Multifunctional Meter

Brand Name:; YSI

Model No.: 6820 V2

Serial No.: 12D100972

Equipment No.: W.026.36

Date of Calibration: 05 May, 2015

NOTES

This is the Final Report and supersedes any preliminary report with this batch number.
Results apply to sample(s) as submitted. All pages of this report have been checked and approved for release.

Mr Fung Lim Cheg, Richard
General Mana -

Greater China & Hong Kong

This report may not be reproduced except with prior written approval from ALS Technichem (HK) Pty Ltd.

Page 1 of 3



REPORT OF EQUIPMENT PERFORMANCE CHECK/CALIBRATION

Work Order: HK1514511

Sub-batch: 0

Date of Issue: 11/05/2015 ALS
Client: AECOM ASIA COMPANY LIMITED

Description: Multifunctional Meter

Brand Name: YSI

Model No.: 6820 V2

Serial No.: 12D100972

Equipment No.: W.026.36

Date of Calibration: 05 May, 2015

Parameters:

Conductivity

Dissolved Oxygen

Temperature

Date of next Calibration:

Method Ref: APHA (21th edition), 2510B

05 August, 2015

Expected Reading (uS/cm)

Displayed Reading (uS/cm )

Tolerance (%)

146.9 144.0 -2.0
6667 6630 -0.6
12890 12850 -0.3
58670 58520 -0.3
Tolerance Limit (%) +10.0

Method Ref: APHA (21st edition), 45000: G

Expected Reading (mg/L)

Displayed Reading (mg/L)

Tolerance (mg/L)

3.35 3.36 +0.01
5.75 5.77 +0.02
7.80 7.81 +0.01

Tolerance Limit (mg/L) +0.20

Method Ref: Section 6 of International Accreditation New Zealand Technical
Guide No. 3 Second edition March 2008: Working Thermometer Calibration Procedure.

Reading of Ref. thermometer (°C) Displayed Reading (°C) Tolerance (°C)
13.0 12.95 -0.1
26.0 26.04 +0.0
38.0 37.94 -0.1
Tolerance Limit (°C) +2.0

Remark: "Displayed Reading" presents the figures shown on item under calibration / checking regardless

of equipment precision or significant figures.

A4,

Mr Fung L%’ﬁee, Richard
General Mafrager -

Greater China & Hong Kong

ALS Technichem (HK) Pty Ltd

ALS Enuvironmental Page 2 of 3



REPORT OF EQUIPMENT PERFORMANCE CHECK/CALIBRATION

Work Order: HK1514511
Sub-batch: 0
Date of Issue: 11/05/2015 ALS

Client:

AECOM ASIA COMPANY LIMITED

Description: Multifunctional Meter
Brand Name: YSI

Model No.: 6820 V2

Serial No.: 12D100972
Equipment No.: W.026.36

Date of Calibration: 05 May, 2015

Date of next Calibration:

05 August, 2015

Parameters:
Salinity Method Ref: APHA (21st edition), 2520B
Expected Reading (g/L) Displayed Reading (g/L) Tolerance (%)
0 0.00 %
10 10.04 +0.4
20 20.02 +0.1
30 30.01 +0.0
Tolerance Limit (%) +10.0
Turbidity Method Ref: APHA (21st edition), 2130B
Expected Reading (NTU) Displayed Reading (NTU) Tolerance (%)
0 0.0
4 4.2 +5.0
10 10.2 +2.0
20 19.9 -0.5
50 50.3 +0.6
100 100.6 +0.6
Tolerance Limit (%) +10.0
pH Value Method Ref: APHA (21st edition), 4500H:B
Expected Reading (pH Unit) Displayed Reading (pH Unit) Tolerance (pH unit)
4.0 4.02 +0.02
7.0 6.97 -0.03
10.0 9.96 -0.04
Tolerance Limit (pH Unit) +0.20

Remark: "Displayed Reading” presents the figures shown on item under calibration / checking regardless

of equipment precision or significant figures.

KA ]

Mr Fung LimAZhee, Richard

General Manager -

Greater China & Hong Kong
ALS Technichem (HK) Pty Ltd

ALS Enuironmeental Page 3 of 3
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