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Detailed date pertaining to each cleanroom will be found in the following sections of this 
certification report. 
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CAS Report No.

HEPA Filter Leak Testing and Airflow Information.

Project:  Cleanroom 
Test Performed(1): HEPA filter Integrity testing

Test Instrument Used (1): TEC Services Inc., Aerosol Photometer Model PH-5, Serial Number 3737

Date of Calibration: 17-Mar-25

Calibration Due: 17-Mar-26

Test Procedure: ISO 14644-3:2019(E) B.7.2 Procedure for installed filter system leakage scan test with an aerosol photometer

Test Instrument Used (2): Air Techniques, Aerosol Photometer Model TDA-2G, Serial Number 11709

Date of Calibration: 10-Apr-25

Calibration Due: 10-Apr-26

Test Procedure: ISO 14644-3:2019(E) B.7.2 Procedure for installed filter system leakage scan test with an aerosol photometer

Test Performed(2): Supply air volume measurement

Test Instrument Used (1): Evergreen Telemetry 3lb. Hood with Velocity Module S-PVF-1, Serial Number 2300691D

Date of Calibration: 3-Oct-23

Calibration Due: 3-Oct-25

Test Procedure: ISO 14644-3:2019(E) B.2.3.2 Supply air volume flow rate measured using a capture hood

ANTE ROOM 091

Filter Identification HEPA Type

Supply Air 

Volume 

Measurement

Size
Upstream Challenge 

Concentration

Downstream 

Measurement
Pass/Fail Date of Test

091.01 FFU 400 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

091.02 FFU 430 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

091.03 FFU 395 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

091.04 FFU 370 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

 Total Supply Air 

Volume 

 Required 

Minimum 

Supply Air 

Volume 

  Design 

Criteria for Supply Air 

Volume 

Volume of Room
Air Changes Per 

Hour

 Minimum 

Design 

Criteria for Air 

Changes Per 

Hour 

1,595 ft.³/min. 309 ft.³/min. 1,600 ft.³/min. 3,409 ft.³ 28 ACPH 20 ACH

Airflow and HEPA Filter Integrity Testing Data 4



CAS Report No.  

CHANGING ROOM 092

Filter Identification HEPA Type

Supply Air 

Volume 

Measurement

Size
Upstream Challenge 

Concentration

Downstream 

Measurement
Pass/Fail Date of Test

092.01 FFU 399 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

 Total Supply Air 

Volume 

 Required 

Minimum 

Supply Air 

Volume 

  Design 

Criteria for Supply Air 

Volume 

Volume of Room
Air Changes Per 

Hour

 Minimum 

Design 

Criteria for Air 

Changes Per 

Hour 

399 ft.³/min. 309 ft.³/min. 350 ft.³/min. 765 ft.³ 31 ACPH 30 ACH

PAL-OUT 1 094

Filter Identification HEPA Type

Supply Air 

Volume 

Measurement

Size
Upstream Challenge 

Concentration

Downstream 

Measurement
Pass/Fail Date of Test

094.01 FFU 376 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

 Total Supply Air 

Volume 

 Required 

Minimum 

Supply Air 

Volume 

  Design 

Criteria for Supply Air 

Volume 

Volume of Room
Air Changes Per 

Hour

 Minimum 

Design 

Criteria for Air 

Changes Per 

Hour 

376 ft.³/min. 238 ft.³/min. 450 ft.³/min. 536 ft.³ 30 ACPH 30 ACH

PAL-OUT 2 095

Filter Identification HEPA Type

Supply Air 

Volume 

Measurement

Size
Upstream Challenge 

Concentration

Downstream 

Measurement
Pass/Fail Date of Test

095.01 FFU 467 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

 Total Supply Air 

Volume 

 Required 

Minimum 

Supply Air 

Volume 

  Design 

Criteria for Supply Air 

Volume 

Volume of Room
Air Changes Per 

Hour

 Minimum 

Design 

Criteria for Air 

Changes Per 

Hour 

467 ft.³/min. 312 ft.³/min. 570 ft.³/min. 485 ft.³ 58 ACPH 30 ACH

Airflow and HEPA Filter Integrity Testing Data 5



CAS Report No.  

PAL-IN 1 096

Filter Identification HEPA Type

Supply Air 

Volume 

Measurement

Size
Upstream Challenge 

Concentration

Downstream 

Measurement
Pass/Fail Date of Test

096.01 FFU 354 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

 Total Supply Air 

Volume 

 Required 

Minimum 

Supply Air 

Volume 

  Design 

Criteria for Supply Air 

Volume 

Volume of Room
Air Changes Per 

Hour

 Minimum 

Design 

Criteria for Air 

Changes Per 

Hour 

354 ft.³/min. 242 ft.³/min. 450 ft.³/min. 521 ft.³ 41 ACPH 30 ACH

PAL-IN 2 097

Filter Identification HEPA Type

Supply Air 

Volume 

Measurement

Size
Upstream Challenge 

Concentration

Downstream 

Measurement
Pass/Fail Date of Test

097.01 FFU 413 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

097.02 FFU 427 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

 Total Supply Air 

Volume 

 Required 

Minimum 

Supply Air 

Volume 

  Design 

Criteria for Supply Air 

Volume 

Volume of Room
Air Changes Per 

Hour

 Minimum 

Design 

Criteria for Air 

Changes Per 

Hour 

840 ft.³/min. 663 ft.³/min. 1,100 ft.³/min. 968 ft.³ 52 ACPH 30 ACH

MAL-IN 1 098

Filter Identification HEPA Type

Supply Air 

Volume 

Measurement

Size
Upstream Challenge 

Concentration

Downstream 

Measurement
Pass/Fail Date of Test

098.01 FFU 378 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

 Total Supply Air 

Volume 

 Required 

Minimum 

Supply Air 

Volume 

  Design 

Criteria for Supply Air 

Volume 

Volume of Room
Air Changes Per 

Hour

 Minimum 

Design 

Criteria for Air 

Changes Per 

Hour 

378 ft.³/min. 340 ft.³/min. 480 ft.³/min. 717 ft.³ 32 ACPH 30 ACH

Airflow and HEPA Filter Integrity Testing Data 6





CAS Report No.  

CLEANROOM 100

Filter Identification HEPA Type

Supply Air 

Volume 

Measurement

Size
Upstream Challenge 

Concentration

Downstream 

Measurement
Pass/Fail Date of Test

100.24 FFU 548 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.25 FFU 481 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.26 FFU 515 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.27 FFU 547 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.28 FFU 582 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.29 FFU 528 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.30 FFU 523 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.31 FFU 550 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.32 FFU 504 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.33 FFU 510 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.34 FFU 545 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.35 FFU 535 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.36 FFU 515 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.37 FFU 500 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.38 FFU 557 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.39 FFU 490 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.40 FFU 510 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.41 FFU 520 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.42 FFU 565 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.43 FFU 550 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.44 FFU 524 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.45 FFU 527 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.46 FFU 380 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.47 FFU 501 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.48 FFU 540 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.49 FFU 485 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.50 FFU 585 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.51 FFU 518 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.52 FFU 505 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.53 FFU 495 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.54 FFU 545 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.55 FFU 542 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.56 FFU 530 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.57 FFU 489 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

Airflow and HEPA Filter Integrity Testing Data 8



CAS Report No.  

CLEANROOM 100

Filter Identification HEPA Type

Supply Air 

Volume 

Measurement

Size
Upstream Challenge 

Concentration

Downstream 

Measurement
Pass/Fail Date of Test

100.58 FFU 545 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.59 FFU 555 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.60 FFU 525 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.61 FFU 515 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.62 FFU 535 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.63 FFU 573 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.64 FFU 480 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.65 FFU 502 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.66 FFU 535 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.67 FFU 493 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.68 FFU 562 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.69 FFU 500 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.70 FFU 473 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.71 FFU 572 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.72 FFU 500 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.73 FFU 537 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.74 FFU 560 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.75 FFU 545 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.76 FFU 488 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.77 FFU 566 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.78 FFU 535 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.79 FFU 536 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.80 FFU 571 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.81 FFU 526 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.82 FFU 469 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.83 FFU 587 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.84 FFU 565 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.85 FFU 525 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.86 FFU 562 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.87 FFU 575 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.88 FFU 540 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.89 FFU 552 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.90 FFU 570 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.91 FFU 545 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

Airflow and HEPA Filter Integrity Testing Data 9



CAS Report No.  

CLEANROOM 100

Filter Identification HEPA Type Size
Upstream Challenge 

Concentration

Downstream 

Measurement
Pass/Fail Date of Test

100.92 FFU 566 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.93 FFU 534 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.94 FFU 521 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.95 FFU 501 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.96 FFU 498 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.97 FFU 511 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.98 FFU 540 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.99 FFU 585 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.100 FFU 545 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.101 FFU 553 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.102 FFU 492 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.103 FFU 518 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.104 FFU 477 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.105 FFU 450 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.106 FFU 479 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.107 FFU 533 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.108 FFU 501 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.109 FFU 485 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

100.110 FFU 533 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

 Total Supply Air 

Volume 

 Required 

Minimum 

Supply Air 

Volume 

 Design 

Criteria for Supply Air 

Volume 

Volume of Room
Air Changes Per 

Hour

Minimum

Design

Criteria for Air 

Changes Per 

Hour 

57,937 ft.³/min. 60,223 ft.³/min. 62,350 ft.³/min. 14,259 ft.³ 244 ACPH 260 ACH

CLEANROOM 100 PASS THRU

Filter Identification HEPA Type

Supply Air 

Volume 

Measurement

Size
Upstream Challenge 

Concentration

Downstream 

Measurement
Pass/Fail Date of Test

100PT.01 FFU 301 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

 Total Supply Air 

Volume 
Volume of Room Air Changes Per Hour

301 ft.³/min. 64 ft.³ 282 ACPH

Airflow and HEPA Filter Integrity Testing Data 10



CAS Report No.  

MAL-OUT 101

Filter Identification HEPA Type

Supply Air 

Volume 

Measurement

Size
Upstream Challenge 

Concentration

Downstream 

Measurement
Pass/Fail Date of Test

101.01 FFU 439 ft.³/min. 24" X 48" 10 µg/L< 20 µg/L <0.01% Pass

 Total Supply Air 

Volume 

 Required 

Minimum 

Supply Air 

Volume 

  Design 

Criteria for Supply Air 

Volume 

Volume of Room
Air Changes Per 

Hour

Minimum

Design

Criteria for Air 

Changes Per 

Hour 

439 ft.³/min. 347 ft.³/min. 400 ft.³/min. 799 ft.³ 33 ACPH 25 ACH

Airflow and HEPA Filter Integrity Testing Data 11







Report No. 

Airborne Particle Count, Temperature and Relative Humidity Data

Project:  Cleanroom 
Test Performed(1): Airborne particle count

Test Instrument Used (1): Beckman Coulter 3445,  Serial Number 1608538042

Date of Calibration: 7-Oct-24

Calibration Due: 7-Oct-25

Test Instrument Used (2): Beckman Coulter 3445+,  Serial Number C38687-2023350319

Test Procedure: ISO 14644-1:2015(E) Annex A

Date of Calibration: 4-Sep-24

Calibration Due: 4-Sep-25

Test Performed(2): Temperature and relative humidity measurement

Test Instrument Used (1): Vailala HMP110, Serial Number M2910217

Date of Calibration: 8-Oct-24

Calibration Due: 8-Oct-25

Test Instrument Used (2): Vailala HMP110, Serial Number V0910854

Date of Calibration: 4-Sep-24

Calibration Due: 4-Sep-25

Test Procedure: ISO 14644-3:2019(E) B.5 and B.6 Temperature and Humidity

Test Date:  29-May-25

Airborne Particle Counts, Temperature and 

Relative Humidity Data 14



Report No. 

Sample Location

PAL-OUT 1 094 ISO 8, Area of 

Room 6 m²

Sample 1 x ᵢ > 

0.5µ (counts per 

100 l)

Location Sample 

Volume

Location concentration 

average (counts per m³ = 

location sample x 

1,000/sample volume)

ISO Class 8 limit for 0.5 

µm particle size
Pass/fail Temperature Relative Humidity

1 2,752 99.6 Liters 27,630 3,520,000 Pass 70.6°F 56.1%

2 4,112 99.6 Liters 41,288 3,520,000 Pass 69.2°F 59.8%

3 1,934 99.6 Liters 19,420 3,520,000 Pass 68.7°F 61.8%

Average Particle 

Concentration Per m³  

and/or 1,000 Liters

29,446

% of samples that meet 

ISO class cleanliness by 

particle concentration

100% Avg. Temp. Avg. RH

Standard Deviation of 

Average
11,047 69.5°F 59.2%

Confidence Interval 12,500

95% Upper 

Confidence Limit
41,946

Airborne Particle Counts, Temperature and 

Relative Humidity Data 15



Report No.

Sample Location

PAL-OUT 1 094 ISO 8, Area of 

Room 6 m²

Sample 1 x ᵢ > 

5µ (counts per 

100 l)

Location Sample 

Volume

Location concentration 

average (counts per m³ = 

location sample x 

1,000/sample volume)

ISO Class 8 limit for 5 µm 

particle size
Pass/fail Temperature Relative Humidity

1 552 99.6 Liters 5,542 29,300 Pass 70.6°F 56.1%

2 508 99.6 Liters 5,101 29,300 Pass 69.2°F 59.8%

3 341 99.6 Liters 3,424 29,300 Pass 68.7°F 61.8%

Average Particle 

Concentration Per m³  

and/or 1,000 Liters

4,689

% of samples that meet 

ISO class cleanliness by 

particle concentration

100% Avg. Temp. Avg. RH

Standard Deviation of 

Average
1,117 69.5°F 59.2%

Confidence Interval 1,264

95% Upper 

Confidence Limit
5,953

Airborne Particle Counts, Temperature and 

Relative Humidity Data 16



Report No. 

Sample Location

PAL-OUT 2 095 ISO 7, Area of 

Room 6 m²

Sample 1 x ᵢ > 

0.5µ (counts per 

100 l)

Location Sample 

Volume

Location concentration 

average (counts per m³ = 

location sample x 

1,000/sample volume)

ISO Class 7 limit for 0.5 

µm particle size
Pass/fail Temperature Relative Humidity

1 1,428 99.5 Liters 14,346 352,000 Pass 68.2°F 64.1%

2 803 99.5 Liters 8,067 352,000 Pass 68.2°F 64.4%

3 501 99.5 Liters 5,033 352,000 Pass 68.1°F 64.6%

Average Particle 

Concentration Per m³  

and/or 1,000 Liters

9,148

% of samples that meet 

ISO class cleanliness by 

particle concentration

100% Avg. Temp. Avg. RH

Standard Deviation of 

Average
4,750 68.2°F 64.4%

Confidence Interval 5,375

95% Upper 

Confidence Limit
14,523

Airborne Particle Counts, Temperature and 

Relative Humidity Data 17



Report No. 

Sample Location

PAL-OUT 2 095 ISO 7, Area of 

Room 6 m²

Sample 1 x ᵢ > 

5µ (counts per 

100 l)

Location Sample 

Volume

Location concentration 

average (counts per m³ = 

location sample x 

1,000/sample volume)

ISO Class 7 limit for 5 µm 

particle size
Pass/fail Temperature Relative Humidity

1 187 99.5 Liters 1,879 2,930 Pass 68.2°F 64.1%

2 100 99.5 Liters 1,005 2,930 Pass 68.2°F 64.4%

3 52 99.5 Liters 522 2,930 Pass 68.1°F 64.6%

Average Particle 

Concentration Per m³  

and/or 1,000 Liters

1,135

% of samples that meet 

ISO class cleanliness by 

particle concentration

100% Avg. Temp. Avg. RH

Standard Deviation of 

Average
687 68.2°F 64.4%

Confidence Interval 778

95% Upper 

Confidence Limit
1,913

Airborne Particle Counts, Temperature and 

Relative Humidity Data 18



Report No. 

Sample Location

PAL-IN 1 096 ISO 8, Area of Room 

6 m²

Sample 1 x ᵢ > 

0.5µ (counts per 

100 l)

Location Sample 

Volume

Location concentration 

average (counts per m³ = 

location sample x 

1,000/sample volume)

ISO Class 8 limit for 0.5 

µm particle size
Pass/fail Temperature Relative Humidity

1 947 99.5 Liters 9,518 3,520,000 Pass 67.4°F 67.5%

2 715 99.5 Liters 7,183 3,520,000 Pass 67.5°F 67.4%

3 402 99.6 Liters 4,038 3,520,000 Pass 67.4°F 67.3%

Average Particle 

Concentration Per m³  

and/or 1,000 Liters

6,913

% of samples that meet 

ISO class cleanliness by 

particle concentration

100% Avg. Temp. Avg. RH

Standard Deviation of 

Average
2,750 67.4°F 67.4%

Confidence Interval 3,112

95% Upper 

Confidence Limit
10,025

Airborne Particle Counts, Temperature and 

Relative Humidity Data 19



Report No. 

Sample Location

PAL-IN 1 096 ISO 8, Area of Room 

6 m²

Sample 1 x ᵢ > 

5µ (counts per 

100 l)

Location Sample 

Volume

Location concentration 

average (counts per m³ = 

location sample x 

1,000/sample volume)

ISO Class 8 limit for 5 µm 

particle size
Pass/fail Temperature Relative Humidity

1 133 99.5 Liters 1,337 29,300 Pass 67.4°F 67.5%

2 68 99.5 Liters 683 29,300 Pass 67.5°F 67.4%

3 35 99.6 Liters 352 29,300 Pass 67.4°F 67.3%

Average Particle 

Concentration Per m³  

and/or 1,000 Liters

790

% of samples that meet 

ISO class cleanliness by 

particle concentration

100% Avg. Temp. Avg. RH

Standard Deviation of 

Average
501 67.4°F 67.4%

Confidence Interval 567

95% Upper 

Confidence Limit
1,358

Airborne Particle Counts, Temperature and 

Relative Humidity Data 20
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Sample Location

PAL-IN 2 097 ISO 7, Area of Room 

11 m²

Sample 1 x ᵢ > 

0.5µ (counts per 

100 l)

Location Sample 

Volume

Location concentration 

average (counts per m³ = 

location sample x 

1,000/sample volume)

ISO Class 7 limit for 0.5 

µm particle size
Pass/fail Temperature Relative Humidity

1 1,383 99.5 Liters 13,893 352,000 Pass 67.8°F 64.5%

2 2,122 99.5 Liters 21,328 352,000 Pass 68.0°F 64.2%

3 1,722 99.6 Liters 17,291 352,000 Pass 68.0°F 64%

4 604 99.6 Liters 6,064 352,000 Pass 67.9°F 64.2%

5 210 99.6 Liters 2,109 352,000 Pass 67.5°F 65.1%

6 84 99.6 Liters 844 352,000 Pass 67.1°F 66.2%

Average Particle 

Concentration Per m³  

and/or 1,000 Liters

10,255

% of samples that meet 

ISO class cleanliness by 

particle concentration

100% Avg. Temp. Avg. RH

Standard Deviation of 

Average
8,460 67.7°F 64.7%

Confidence Interval 6,769

95% Upper 

Confidence Limit
17,024

Airborne Particle Counts, Temperature and 

Relative Humidity Data 21



Report No. 

Sample Location

PAL-IN 2 097 ISO 7, Area of Room 

11 m²

Sample 1 x ᵢ > 

5µ (counts per 

100 l)

Location Sample 

Volume

Location concentration 

average (counts per m³ = 

location sample x 

1,000/sample volume)

ISO Class 7 limit for 5 µm 

particle size
Pass/fail Temperature Relative Humidity

1 258 99.5 Liters 2,592 2,930 Pass 67.8°F 64.5%

2 271 99.5 Liters 2,724 2,930 Pass 68.0°F 64.2%

3 222 99.6 Liters 2,229 2,930 Pass 68.0°F 64%

4 65 99.6 Liters 653 2,930 Pass 67.9°F 64.2%

5 22 99.6 Liters 221 2,930 Pass 67.5°F 65.1%

6 4 99.6 Liters 40 2,930 Pass 67.1°F 66.2%

Average Particle 

Concentration Per m³  

and/or 1,000 Liters

1,410

% of samples that meet 

ISO class cleanliness by 

particle concentration

100% Avg. Temp. Avg. RH

Standard Deviation of 

Average
1,238 67.7°F 64.7%

Confidence Interval 990

95% Upper 

Confidence Limit
2,400

Airborne Particle Counts, Temperature and 

Relative Humidity Data 22



Report No. 

Sample Location

MAL-IN 1 098 ISO 8, Area of 

Room 8 m²

Sample 1 x ᵢ > 

0.5µ (counts per 

100 l)

Location Sample 

Volume

Location concentration 

average (counts per m³ = 

location sample x 

1,000/sample volume)

ISO Class 8 limit for 0.5 

µm particle size
Pass/fail Temperature Relative Humidity

1 5,123 99.6 Liters 51,434 3,520,000 Pass 66.7°F 67.2%

2 2,221 99.5 Liters 22,320 3,520,000 Pass 66.5°F 67.7%

3 981 99.5 Liters 9,856 3,520,000 Pass 66.3°F 67.9%

4 1,041 99.6 Liters 10,454 3,520,000 Pass 66.3°F 68%

Average Particle 

Concentration Per m³  

and/or 1,000 Liters

23,516

% of samples that meet 

ISO class cleanliness by 

particle concentration

100% Avg. Temp. Avg. RH

Standard Deviation of 

Average
19,477 66.5°F 67.7%

Confidence Interval 19,087

95% Upper 

Confidence Limit
42,603

Airborne Particle Counts, Temperature and 

Relative Humidity Data 23



Report No.

Sample Location

MAL-IN 1 098 ISO 8, Area of 

Room 8 m²

Sample 1 x ᵢ > 

5µ (counts per 

100 l)

Location Sample 

Volume

Location concentration 

average (counts per m³ = 

location sample x 

1,000/sample volume)

ISO Class 8 limit for 5 µm 

particle size
Pass/fail Temperature Relative Humidity

1 817 99.6 Liters 8,203 29,300 Pass 66.7°F 67.2%

2 229 99.5 Liters 2,301 29,300 Pass 66.5°F 67.7%

3 112 99.5 Liters 1,125 29,300 Pass 66.3°F 67.9%

4 132 99.6 Liters 1,326 29,300 Pass 66.3°F 68%

Average Particle 

Concentration Per m³  

and/or 1,000 Liters

3,239

% of samples that meet 

ISO class cleanliness by 

particle concentration

100% Avg. Temp. Avg. RH

Standard Deviation of 

Average
3,349 66.5°F 67.7%

Confidence Interval 3,282

95% Upper 

Confidence Limit
6,521

Airborne Particle Counts, Temperature and 

Relative Humidity Data 24



Report No. 

Sample Location

MAL-IN 2 099 ISO 7, Area of 

Room 9 m²

Sample 1 x ᵢ > 

0.5µ (counts per 

100 l)

Location Sample 

Volume

Location concentration 

average (counts per m³ = 

location sample x 

1,000/sample volume)

ISO Class 7 limit for 0.5 

µm particle size
Pass/fail Temperature Relative Humidity

1 708 99.6 Liters 7,110 352,000 Pass 66.4°F 68.1%

2 107 99.6 Liters 1,075 352,000 Pass 66.4°F 67.7%

3 41 99.5 Liters 412 352,000 Pass 66.7°F 67.3%

4 69 99.6 Liters 693 352,000 Pass 66.7°F 66.9%

5 37 99.6 Liters 372 352,000 Pass 66.8°F 66.9%

Average Particle 

Concentration Per m³  

and/or 1,000 Liters

1,932

% of samples that meet 

ISO class cleanliness by 

particle concentration

100% Avg. Temp. Avg. RH

Standard Deviation of 

Average
2,908 66.6°F 67.4%

Confidence Interval 2,549

95% Upper 

Confidence Limit
4,481

Airborne Particle Counts, Temperature and 

Relative Humidity Data 25



Report No. 

Sample Location

MAL-IN 2 099 ISO 7, Area of 

Room 9 m²

Sample 1 x ᵢ > 

5µ (counts per 

100 l)

Location Sample 

Volume

Location concentration 

average (counts per m³ = 

location sample x 

1,000/sample volume)

ISO Class 7 limit for 5 µm 

particle size
Pass/fail Temperature Relative Humidity

1 107 99.6 Liters 1,075 2,930 Pass 66.4°F 68.1%

2 21 99.6 Liters 211 2,930 Pass 66.4°F 67.7%

3 2 99.5 Liters 20 2,930 Pass 66.7°F 67.3%

4 8 99.6 Liters 80 2,930 Pass 66.7°F 66.9%

5 9 99.6 Liters 90 2,930 Pass 66.8°F 66.9%

Average Particle 

Concentration Per m³  

and/or 1,000 Liters

295

% of samples that meet 

ISO class cleanliness by 

particle concentration

100% Avg. Temp. Avg. RH

Standard Deviation of 

Average
441 66.6°F 67.4%

Confidence Interval 387

95% Upper 

Confidence Limit
682

Airborne Particle Counts, Temperature and 

Relative Humidity Data 26



Report No. 

Sample Location

CLEANROOM 100 ISO 5, Area of 

Room 157 m²

Sample 1 x ᵢ > 

0.5µ (counts per 

100 l)

Location Sample 

Volume

Location concentration 

average (counts per m³ = 

location sample x 

1,000/sample volume)

ISO Class 5 limit for 0.5 

µm particle size
Pass/fail Temperature Relative Humidity

1 495 729.4 Liters 679 3,520 Pass 74.3°F 51%

2 204 729.5 Liters 280 3,520 Pass 73.7°F 52.2%

3 160 729.5 Liters 219 3,520 Pass 73.5°F 52.4%

4 275 729.2 Liters 377 3,520 Pass 72.8°F 53.1%

5 41 729.2 Liters 56 3,520 Pass 71.2°F 56.3%

6 20 729.4 Liters 27 3,520 Pass 72.4°F 53.9%

7 484 729.7 Liters 663 3,520 Pass 73.6°F 51.6%

8 722 729.3 Liters 990 3,520 Pass 73.9°F 50.6%

9 43 729.6 Liters 59 3,520 Pass 74.3°F 50.5%

10 26 729.9 Liters 36 3,520 Pass 76.6°F 45.7%

11 122 729.6 Liters 167 3,520 Pass 76.5°F 46.8%

12 67 729.6 Liters 92 3,520 Pass 76.3°F 47.9%

13 26 729.5 Liters 36 3,520 Pass 76.3°F 47.5%

14 29 729.7 Liters 40 3,520 Pass 75.4°F 48.2%

15 21 729.7 Liters 29 3,520 Pass 75.4°F 48.3%

16 102 729.8 Liters 140 3,520 Pass 75.4°F 48.5%

17 187 729.7 Liters 256 3,520 Pass 75.2°F 49%

18 3 729.8 Liters 4 3,520 Pass 75.2°F 48.9%

19 84 729.5 Liters 115 3,520 Pass 76.1°F 47.8%

20 30 729.5 Liters 41 3,520 Pass 76.5°F 47%

21 30 729.8 Liters 41 3,520 Pass 75.4°F 49%

Average Particle 

Concentration Per m³  

and/or 1,000 Liters

207

% of samples that meet 

ISO class cleanliness by 

particle concentration

100% Avg. Temp. Avg. RH

Standard Deviation of 

Average
265 74.8°F 49.8%

Confidence Interval 113

95% Upper 

Confidence Limit
320

Airborne Particle Counts, Temperature and 

Relative Humidity Data 27



Report No. 

Sample Location

CLEANROOM 100 ISO 5, Area of 

Room 157 m²

Sample 1 x ᵢ > 

5µ (counts per 

100 l)

Location Sample 

Volume

Location concentration 

average (counts per m³ = 

location sample x 

1,000/sample volume)

ISO Class 5 limit for 5 µm 

particle size
Pass/fail Temperature Relative Humidity

1 16 729.4 Liters 22 29 Pass 74.3°F 51%

2 16 729.5 Liters 22 29 Pass 73.7°F 52.2%

3 14 729.5 Liters 19 29 Pass 73.5°F 52.4%

4 15 729.2 Liters 21 29 Pass 72.8°F 53.1%

5 7 729.2 Liters 10 29 Pass 71.2°F 56.3%

6 3 729.4 Liters 4 29 Pass 72.4°F 53.9%

7 16 729.7 Liters 22 29 Pass 73.6°F 51.6%

8 19 729.3 Liters 26 29 Pass 73.9°F 50.6%

9 2 729.6 Liters 3 29 Pass 74.3°F 50.5%

10 3 729.9 Liters 4 29 Pass 76.6°F 45.7%

11 13 729.6 Liters 18 29 Pass 76.5°F 46.8%

12 6 729.6 Liters 8 29 Pass 76.3°F 47.9%

13 7 729.5 Liters 10 29 Pass 76.3°F 47.5%

14 10 729.7 Liters 14 29 Pass 75.4°F 48.2%

15 9 723.9 Liters 12 29 Pass 75.4°F 48.3%

16 6 729.8 Liters 8 29 Pass 75.4°F 48.5%

17 10 729.7 Liters 14 29 Pass 75.2°F 49%

18 1 729.8 Liters 1 29 Pass 75.2°F 48.9%

19 4 729.5 Liters 5 29 Pass 76.1°F 47.8%

20 1 729.5 Liters 1 29 Pass 76.5°F 47%

21 3 729.8 Liters 4 29 Pass 75.4°F 49%

Average Particle 

Concentration Per m³  

and/or 1,000 Liters

12

% of samples that meet 

ISO class cleanliness by 

particle concentration

100% Avg. Temp. Avg. RH

Standard Deviation of 

Average
8 74.8°F 49.8%

Confidence Interval 3

95% Upper 

Confidence Limit
15

Airborne Particle Counts, Temperature and 

Relative Humidity Data 28



Report No. 

Sample Location

CLEANROOM 100 PASS THRU, 

Area of Room 2 m²

Sample 1 x ᵢ > 

0.5µ (counts per 

100 l)

Location Sample 

Volume

Location concentration 

average (counts per m³ = 

location sample x 

1,000/sample volume)

ISO Class 7 limit for 0.5 

µm particle size
Pass/fail Temperature Relative Humidity

1 3 100.5 Liters 30 352,000 Pass 76.0°F 48.9%

Average Particle 

Concentration Per m³  

and/or 1,000 Liters

30

% of samples that meet 

ISO class cleanliness by 

particle concentration

100% Avg. Temp. Avg. RH

Standard Deviation of 

Average
N/A 76.0°F 48.9%

Confidence Interval N/A

95% Upper 

Confidence Limit
N/A

Airborne Particle Counts, Temperature and 

Relative Humidity Data 29



Report No.

Sample Location

CLEANROOM 100 PASS THRU, 

Area of Room 2 m²

Sample 1 x ᵢ > 

5µ (counts per 

100 l)

Location Sample 

Volume

Location concentration 

average (counts per m³ = 

location sample x 

1,000/sample volume)

ISO Class 7 limit for 5 µm 

particle size
Pass/fail Temperature Relative Humidity

1 0 100.5 Liters 0 2,930 Pass 76.0°F 48.9%

Average Particle 

Concentration Per m³  

and/or 1,000 Liters

0

% of samples that meet 

ISO class cleanliness by 

particle concentration

100% Avg. Temp. Avg. RH

Standard Deviation of 

Average
N/A 76.0°F 48.9%

Confidence Interval N/A

95% Upper 

Confidence Limit
N/A

Airborne Particle Counts, Temperature and 

Relative Humidity Data 30



Report No.

Sample Location

MAL-OUT 101 ISO 8, Area of 

Room 9 m²

Sample 1 x ᵢ > 

0.5µ (counts per 

100 l)

Location Sample 

Volume

Location concentration 

average (counts per m³ = 

location sample x 

1,000/sample volume)

ISO Class 8 limit for 0.5 

µm particle size
Pass/fail Temperature Relative Humidity

1 6,351 103.6 Liters 61,297 3,520,000 Pass 76.7°F 46.9%

2 9,620 103.6 Liters 92,821 3,520,000 Pass 76.9°F 47.5%

3 8,375 103.6 Liters 80,858 3,520,000 Pass 76.8°F 47.7%

4 5,493 103.6 Liters 53,012 3,520,000 Pass 76.8°F 48.2%

5 13,272 103.5 Liters 128,181 3,520,000 Pass 75.5°F 48%

Average Particle 

Concentration Per m³  

and/or 1,000 Liters

83,234

% of samples that meet 

ISO class cleanliness by 

particle concentration

100% Avg. Temp. Avg. RH

Standard Deviation of 

Average
29,633 76.5°F 47.7%

Confidence Interval 25,974

95% Upper 

Confidence Limit
109,208

Airborne Particle Counts, Temperature and 

Relative Humidity Data 31



Report No.

Sample Location

MAL-OUT 101 ISO 8, Area of 

Room 9 m²

Sample 1 x ᵢ > 

5µ (counts per 

100 l)

Location Sample 

Volume

Location concentration 

average (counts per m³ = 

location sample x 

1,000/sample volume)

ISO Class 8 limit for 5 µm 

particle size
Pass/fail Temperature Relative Humidity

1 513 103.6 Liters 4,951 29,300 Pass 76.7°F 46.9%

2 781 103.6 Liters 7,536 29,300 Pass 76.9°F 47.5%

3 758 103.6 Liters 7,318 29,300 Pass 76.8°F 47.7%

4 363 103.6 Liters 3,503 29,300 Pass 76.8°F 48.2%

5 1,187 103.5 Liters 11,464 29,300 Pass 75.5°F 48%

Average Particle 

Concentration Per m³  

and/or 1,000 Liters

6,954

% of samples that meet 

ISO class cleanliness by 

particle concentration

100% Avg. Temp. Avg. RH

Standard Deviation of 

Average
3,030 76.5°F 47.7%

Confidence Interval 2,656

95% Upper 

Confidence Limit
9,611

Airborne Particle Counts, Temperature and 

Relative Humidity Data 32





Evergreen Telemetry
3lb. Hood with Velocity
Module S-PVF-1, Serial

Number 2300691D
Calibration Report 







TEC Services Inc., Aerosol Photometer Model 

PH-5
Serial Number 3737

Calibration Report 
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Beckman Coulter 3445
Serial Number 1608538042

Calibration Report 





Vailala HMPllO 

Serial Number M2910217 

Calibration Report 





Beckman Coulter 3445+ Serial 

Number C38687-2023350319
 Calibration Report 
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Vailala HMPllO 

Serial Number V0910854 

Calibration Report 
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