
 

BSI Project: 629519 Aria IH Assessment Arsenic and Dust 070819 

2150 N. 1st Street, Suite 450
San Jose, CA 95131  
800.790.6236 
bsigroup.com 

July 9, 2019 

Austin DeBaene 
EHS Engineer 
Apple Aria Site 
3250 Scott Boulevard 
Santa Clara CA 95054 

Re: Arsenic, Respirable, and Total Dust Industrial Hygiene Assessment – Aria Site – 
3250 Scott Boulevard, Santa Clara, California – BSI Project No. 629519 

Dear Austin: 

Pursuant to your request, BSI EHS Services and Solutions (BSI) performed industrial hygiene (IH) 

assessments for arsenic, respirable dust, and total dust at the Apple Aria site located at 3250 Scott 

Boulevard, Santa Clara, California. This IH exposure assessment was performed on May 29, 2019, 

by BSI Consulting Specialist Edward Ruane and Lyssa Green, with project management provided by 

BSI Consultant Trevor Bausman, CIH, and quality assurance provided by BSI Principal Consultant Jyoti 

Kumar, CIH. 

This report describes the background and observations, air sampling methods and analyses, regulatory 

standards and exposure guidelines, and then presents the air sampling results and discusses conclusions 

and recommendations, where applicable. 

Background and Observations 

The metal, organic, chemical, vapor, and deposition (MOCVD) area within the Aria site has 

semiconductor tools which can superheat gases. One such tool, the Aixtron 4‐68, superheats arsine gas 

which turns into inorganic arsenic. The arsenic is filtered through a specialized particulate filter, which 

must be changed out several times a year by Apple engineers. According to Apple staff, the tool is not in 

use when the filter is changed out, whereby there is minimal to no pressure difference with the MOCVD 

room. The change‐out generally takes under one hour, while cleanup around the filter can take several 

hours. Apple staff in MOCVD area wear standard semiconductor cleanroom personal protective 

equipment (PPE) including shoe covers, polyester cleanroom garments, safety glasses, hair covers, 

and double nitrile gloves. Apple engineers assigned to change out the tool filter wear supplied‐air 

respirators. 
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Air Sampling Methods and Analyses 

Personal Air Sampling  

On May 29, 2019, BSI collected personal air samples to assess potential employee exposures to arsenic, 

respirable dust, and total dust in the MOCVD. The air samples were collected and analyzed using the 

laboratory analytical methods listed below: 

 Arsenic: National Institute for Occupational Safety and Health (NIOSH) Method 7303 (modified)/ 
Occupational Safety and Health Administration (OSHA) ID‐125G (modified) by Inductively 
Coupled Plasma (ICP) analysis 

 Total Dust: NIOSH Method 500 (modified), OSHA ID‐142 by Gravimetric analysis 

 Respirable Dust: NIOSH Method 600 (modified) by Gravimetric analysis 

Arsenic and total dust samples were collected on the same 37‐millimeter (mm) diameter mixed cellulose 

ester (MCE) Matched Weight (MW) filters. Respirable dust was collected SKC® Disposable Parallel 

Particle Impactors with 37‐mm diameter Polyvinyl Chloride (PVC) pre‐weighed (PW) filters. 

Air samples were collected by pulling a known volume of air through required media using battery‐

powered air sampling pumps calibrated to analytical method‐specified flow rate of two liters per minute 

(lpm), before the sampling period and verified after with a BIOS Dry‐Cal DC‐Lite Primary Flow Calibrator. 

At the completion of the air sampling period the filter samples were then labeled, sealed in a plastic 

bag, and shipped using appropriate chain‐of‐custody (COC) procedures to SGS Galson in East Syracuse, 

New York for analysis. Galson is accredited by the American Industrial Hygiene Association (AIHA). In 

accordance with standard IH practice, field blanks were also submitted, processed, and analyzed by the 

SGS Galson for quality control/contamination purposes by handling in the same manner as the actual air 

sampling filters but without pulling air through them. Note that SGS Galson used “modified” analytical 

techniques to improve laboratory method detection limits and accuracy of analytical results. 

Regulatory Standards and Exposure Guidelines 

State of California, Department of Industrial Relations, Division of Occupational Safety and Health 

(Cal/OSHA) has established Permissible Exposure Limits (PELs) for airborne contaminants in Title 8, 

California Code of Regulations (CCR), Section 5155, which represent average airborne contaminant 

levels that nearly all workers may be exposed to repeatedly without adverse health effects. The PEL 

is the maximum 8‐hour time‐weighted average (TWA) concentration allowed for an airborne 

contaminant, and it is expressed as a PEL‐TWA. If exposures exceed the PEL, then the employer is 

required by Cal/OSHA to implement control measures to reduce the exposures. CCR Title 8 Section 5214 

covers inorganic arsenic, which includes an 8‐hour TWA PEL and Action Level (AL) that requires 

implementing controls to ensure workers are not exposed above regulatory occupational exposure 

limits. The American Conference of Governmental Industrial Hygienists (ACGIH) has Threshold Limit 

Values (TLV) to assist in the evaluation of airborne contaminants which are expressed as 8‐hour, time‐

weighted averages (TLV‐TWAs). ACGIH TLVs are not regulatory requirements but, are health‐based limits 

based on objective peer‐reviewed scientific literature. Apple EHS has an Action Limit of 10% of Cal/OSHA 

PELs or other occupational exposure limit (OEL) guidelines (per “Industrial Hygiene Exposure Assessment 

Program” dated November 2016). OELs for this exposure assessment are summarized in Table 1. 
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Table 1: Summary of Occupational Exposure Limits (OELs) 

Chemical  Cal/OSHA PEL 8‐hr. TWA/AL  ACGIH 8‐hr. TLV   Apple Action Limit 

Arsenic 

0.01 mg/mᶾ PEL 

0.005 mg/mᶾ AL  0.005 mg/mᶾ  0.0005 mg/mᶾ 

Respirable Dust  5.0 mg/mᶾ  3.0 mg/mᶾ  0.3 mg/mᶾ 

Total Dust  10 mg/m3  10 mg/m3  1.0 mg/m3 
mg/m3 = milligrams of particulate per cubic meter of air 
PEL = Permissible Exposure Limit as 8‐Hour TWA 
AL = Action Level as 8‐hour TWA 
TLV= Threshold Limit Value, expressed as 8‐hour TWA 

Air Sampling Results 

All air sampling result concentrations were below Apple Action Limits, Cal/OSHA PELs, and ACGIH TLVs 

for airborne arsenic, respirable dust, and total dust. Air sampling was conducted for duration of 

potential exposure during work performed on the date of sampling at the Aria facility for approximately 

six hours. Apple staff relayed similar work may be performed during a full work shift (8 hours); 

therefore, airborne concentrations reported were directly compared to 8‐hour TWA OELs. Copies of the 

BSI air sampling data sheets and general tool and sampling locations are included in Attachment 1. 

Laboratory analytical reports and COCs are provided in Attachment 2. Air sampling results for 

constituents tested are summarized in Tables 2 to 4 below. 

Table 2: Summary of Arsenic Air Sampling Results at Aria – May 29, 2019 

Sample #  Sample Person or Location 
Sampling Time 
(minutes) 

Concentration 
(mg/m³) 

Exceeds Apple 
Action Limit? 

AR‐TD‐1  Doug Williams, Engineer  395*  ND, <0.00038  No 

AR‐TD‐2  Aaron Cowles, Engineer  386*  ND, <0.00038  No 

AR‐TD‐3  Area – above tool closure point  364*  ND, <0.00041  No 

AR‐TD‐4 
Area – on tool door – opened to 
right side of work being performed  365*  ND, < 0.00040  No 

AR‐TD‐BLANK  Field Blank  NA  <0.3 µg/sample  NA 
mg/m3 = milligrams per cubic meter 
* Concentrations assume potential exposure was evenly distributed throughout the sampling period, whereby an 8‐hour shift 
has same average concentration as the period sampled. 
ND = below sample detection limit 
NA = Not Applicable 

Table 3: Summary of Respirable Dust Air Sampling Results at Aria – May 29, 2019 

Sample #  Sample Person or Location 
Sampling Time 
(minutes) 

Concentration 
(mg/m³) 

Exceeds Apple 
Action Limit? 

Dust‐1  Doug Williams, Engineer  395*  ND, <0.063  No 

Dust‐2  Aaron Cowles, Engineer  386*  ND, <0.065  No 

Dust‐3  Area – above tool closure point  364*  ND, <0.067  No 

Dust‐4 
Area – on tool door – opened to right 
side of work being performed  365*  ND, <0.068  No 

Blank‐RD  Field Blank  NA 
ND, <0.050 
mg/sample  NA 
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mg/m3 = milligrams per cubic meter 
* Concentrations assume potential exposure was evenly distributed throughout the sampling period, whereby an 8‐hour shift 
has same average concentration as the period sampled. 
ND = below sample detection limit  
NA = Not Applicable 

Table 4: Summary of Total Dust Air Sampling Results at Aria – May 29, 2019 

Sample #  Sample Person or Location 
Sampling Time 
(minutes) 

Concentration 
(mg/m³) 

Exceeds Apple 
Action Limit? 

AR‐TD‐1  Doug Williams, Engineer  395*  ND, <0.25  No 

AR‐TD‐2  Aaron Cowles, Engineer  386*  ND, <0.25  No 

AR‐TD‐3  Area – above tool closure point  364*  ND, <0.27  No 

AR‐TD‐4 
Area – on tool door – opened to 
right side of work being performed  365*  ND, <0.27  No 

AR‐TD‐BLANK  Field Blank  NA 
ND, <0.20 
mg/sample  NA 

mg/m3 = milligrams per cubic meter 
* Concentrations assume potential exposure was evenly distributed throughout the sampling period, whereby an 8‐hour shift 
has same average concentration as the period sampled. 
ND = below sample detection limit  
NA = Not Applicable 

Conclusions and Recommendations 

Air sampling results for exposure monitoring conducted in MOCVD area of Aria site for arsenic, 

respirable dust, and total dust on May 29, 2019, were below the applicable Cal/OSHA PELs, ACGIH TLVs, 

and Apple Action Limits. Based on air sampling results and observations during sampling, the following 

recommendations are made: 

 Communicate the results of this survey to all affected employees within 15 working days 
following receipt of this report. 

 Establish and maintain an accurate record of all air monitoring results and other data used in 
conducting employee exposure assessments. 

 Conduct additional air sampling whenever a change there is a change in production, process, 
control equipment, or work practices where there is reason to believe that the new exposures 
will be at or above regulatory and recommended occupational exposure limits. 

If you have any questions regarding this IH exposure assessment, please contact me at 707.227.5680. 

Sincerely,  Reviewed by: 

Edward Ruane Jyoti Kumar 

Edward Ruane  Jyoti Kumar, CIH 
Consulting Specialist  Principal Consultant 

Attachments: 

Attachment 1: BSI Air Sampling Data Sheets 
Attachment 2: Laboratory Analytical Results with Chain‐of‐Custody Form 
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BSI AIR SAMPLING DATA RECORD 
PROJECT DATA: 

Client: 

4 le 
Survey Location: Job Number: Project Manager: 

)~Su 6~ ~fl~ ) 8,-.,~\ 
EMPLOYEE AND WORK AREA DAT A: 
Location description: Employee Name: Employee Number: 

maL \IC\_ to-LAi wHl1' rY\.) 
Job Title/Duties: Phone Nwnber: 

SAMPLING DAT A: 
Pump ID: 

FAn~S10 
Manifold: A/ Filter B C D 

Sample ID: A~-T~1- f\r2.-11}- ~lq~ ½_ 
Collection Media: 'y-.JC "\fr 
Size and Lot Number: -
Flow Rate (Umin): ?.Lo II ___./ 

•, 

Sampling Time (min): ~q5 -
Sampled Volume (L): ~,~-~·,~~ffl -----

Analyte I ctf.S-e11J( / ...... -
Analyte 2 "re 1-Cl_ \ cl_ CA * ' ,_..JI 

Analyte 3 

Analyte 4 

Analyte 5 

SAMPLING TIME: 

Stop Time: - Total Time: 

Start Time: 

Elapsed Time: 

In . i Employee #: 

AIRPUMPS.DOC 
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CALIBRATION RECORD· 

PumG r\:,;cturer at~ir5~o 
Primary S~dard: Pump Condition: 

y N 

Pre-Su~7~wf ,~ • 
t:tn~ttl\~ 

Temperature: Barometric Pressure: Relative Humidity: 

Manifold; • . _ ~ A B C D . . - l - I ' 1 n,_ I -e 
~ °' \ c,efl Trial 1: (Umin) I I ,-, I r I 

Trial 2: (Umin) t 6t'l b 'f ffi.. ~ D'6._1Q\\f . . 
1 n '\/'C ~ ... d...\O'\\ 

' tl l't 
Trial 3: (Umin) I, L ~ ..... . r\ ... . . 
Flow Rate Avg (Umin): 'ci._10\1 -. . 

C ~ ,. -- ........... , .J, 
---~~:\· ... ,,, ,, ... .,., . .. ,., _,., .. . .-... _; 

Post-Survey Dateffime: 
Te~~i~iJrttfr1 

Temperature: Barom"h-i1ij;e~ure: Relative Humidity: 
<;"/ }v(ij I 

,. \ t. ...,, -:, \' 

Manifold: A B C D .. 
Trial I: (Umin) ~. QT~ ~-· II I ' 

I-IJ. ~ 

Trial 2: (Umin) rJ._ 1CT'·~ 
Trial 3: (Umin) ')_ I (i\ ( 
Flow Rate Avg (Umin): '1 l Cl\ 

~(,~ 
., .•... _,, 

; .;J"\l, ~- -- ] :~~ .:t:. ' 
· a 

.•• r : ,;••:•• ·4e.,~l"c ,.,,.\,.,:.., '.• .. .-:,,,.;,, ,-~--- ·., .•' - 1R; 
,:,-: . :.:.:,L-J;, !• 

Pre- and post-cal avg. ~ l 0\ \ flow rate (L/min) 

NOTES: 

cz:,otc e,.'/lc ,~ ' '-'" f·~ . c. ~../ j@•~IVC l V' 

AlRPUMPS.DOC 
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BSI AIR SAMPLING DATA RECORD 
PROJECT DAT A: 
Project Name/Description: 

A r~'A_ 
Survey Location: 

1 t QI~ ~ 

Client: 

/hplf 
Date/Time: 

5 I 9 /q 
Job Number: 

0\ Sl 
Project Manager: 

I, ~G 

EMPLOYEE AND WORK AREA DAT A: 
Location description: s qv'V\f' 

Employee Name: Employee Number: 

Po..rv" ec,wt-es -
ct~ 

Job Title/Duties: Phone Number: ----
bc\A.'J Work Duration & Frequency: Number of Employees 

performing similar duties: ----- _,,, 
Personal Protective Equipment Used: ------

Engineering Controls: Ambient Weather Conditions: - ----
SAMPLING DATA: 

Pump ID: 

r- A-o1'U1 
I 

Manifold: A I Filter B C D 

Sample ID: Ar-il-~ 
Collection Media: (1ft 

Size and Lot Number: 

Flow Rate (Umin): ~ LdhqS 
Sampling Time (min): '?><{[, 

Sampled Volume (L): 1q i 
Analyte I Ar >tr\~ c 
Analyte 2 \v~\ ~~\~ 
Analyte 3 

Analyte 4 

Analyte 5 

SAMPLING TIME: 

Stop Time: 
Total Timt: 

Elapsed Time: 

Industrial Hygienist/lH Tech (Print & Signature): 

J_ t 
Employee#: 

AIRPUMPS.DOC 
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CALIBRATION RECORD: 
Pum,i Manufacturer and Serial Number: 

t,,\\ '-'H - > 
Pre-Survey Datc/fimc: Technician 

S }. ~ l 
Manifold: A 

Trial I: (Umin) 

Trial 2: (Umin) 

Trial 3: (Umin) 

Flow Rate Avg (Umin): 

Technician: 

Manifold: 

Trial I : (Umin) 

Trial 2: (Umin) -

Trial 3: (Umin) 

Pre- and post-cal avg. 
flow rate (Umin) 

NOTES: 

A 

Primary ~dard: 
LJIN 

Pump Condition: 

Temperature: Barometric Pressure: Relative Humidity: 

B C D 

Temperature: Barometric Pressure: Relative Humidity: 

B C D 

s 

AIRPUMPS.DOC 
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BSI AIR SAMPLING DATA RECORD 
PROJECT DAT A: 

Project Name/Description: Client: Date/Time: 

Ar\°'- A~lf 5/~o.. (l~ 
Survey Location 

~\ Sg_t\}Q 
Job Number: Project Manager: 

3> ~ So >cc~ ~0./ f't\c,\}(Q ~l ~ S/9 \r 8aat.1N\(\ 

EMPLOYEE AND WORK AREA DATA: 
Location description: Employee Name: Employee Number: 

t\\x:)'((. ~ ~ - \~\0-t ~ -\oo\ a I'©.. 
o.\- ~Q'(" C,\O b \l..tt. ~C\\f"\t . Job Title/Duties: Phone Number. 

Work Duration & Frequency: Number of Employees 
performing similar duties: 

Personal Protective Equipment Used: 

Engineering Controls: Ambient Weather Conditions: 

SAMPLING DAT A: 

Pump ID: F ~ 0 S 91 b 
Manifold: A/ Filter B C D 

Sample ID: AR-iJ..-3 ~-Tct~ O~~k 
Collection Media: f \J (_ 
Size and Lot Number: 

Flow Rate (Umin): ~10cl--.O 
Sampling Time (min): ~b4 
Sampled Volume (L): 7--3 5 

Analytc I ~ fse"~( 
Analyte 2 ~ '°'-\ J._v-,.) ~ 
Analyte 3 

Analytc4 

Analyte 5 

SAMPLING TIME: 
Total Tim,: 

Stop Time: 

Start Time: 

Employee#: 
Da\ ~~ 14 
AIRPUMPS.DOC 
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CALIBRATION RECORD: 
Pump Manufacturer and Serial Number: 

~/I t\\f 
Primary Standard: 

(}JIN 
Pump Condition: 

Prt-Survty Date/Time: Technician: 

>l'\ /lq 
Temperature: Barometric Pressure: Relative Humidity: 

Manifold: A B C D 
Trial I: (Umin) 

Trial 2: (Umin) 

Trial 3: (Umin) 

Flow Rate Avg (Umin): 

Manifold: A B C D 

Trial I: (Umin) )__ \ 

Trial 2: (Umin) ~\0 

Trial 3: (Umin) ~\O~ \ 

0 

Pre- and post-cal avg. 
~ la )Cl flow rate (L/min) 

NOTES: 

AlRPUMPS.DOC 
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BSI AIR SAMPLING DATA RECORD 
PROJECT DATA: 

Project Name/Description: Client 

/~ p1I~ 
Survey Location: ) d,.._ ~O > C Job Number: 

~),,Cf 5 I °l 
Project Manager: 

T. ~ ~-.lj Mo'\>.. 

EMPLOYEE AND WORK AREA DAT A: 
Location description: Employee Name: Employee Number: 

l\~V\' s0..t cf: -\T~ CV\Q.~ O\'"\ C\ ~e~ -
4~ ~h\- ~Wy- Job Title/Duties: ' Phone Number: -

A;\'itt11tv - '1 - 't 
--

Work Duration & Frequency: Number of Employees 
perfonning similar duties: - -

Personal Protective Equipment Used: 

-

Engineering Controls: 

v ~.Jv\Ji,--..A 
Ambient Weather Conditions: 

L, t,t ~ ---
SAMPLING DATA: 

Pump ID: FAOl~~o 
Manifold: A I Filter B C D 

Sample ID: Ar-¼-~ 
Collection Media: f VC 
Size and Lot Number: 

Flow Rate (Umin): ~ L03 )__ 

Sampling Time (min): 3~5 
Sampled Volume (L): 7-41 

Analyte I ~f ~ft\~C 
Analyte 2 -tow., ~yl5't 
Analyte 3 

Analyte 4 

Analyte 5 

SAMPLING TIME: 

Stop Time: 
Total Tim,: 

Start Time: 

Elapsed Time: 

Industrial Hygienist/lH Tech (Print & Signature): Employee#: 

AIRPUMPS.DOC 
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CALIBRATION RECORD: 
Pump Manufacturer and Serial Number: - ( \ <tO ",\\ I ( 

Prt-Surn Date/Time: Technician: 

c; 
Manifold: 

Trial I: (Vmin) 

Trial 2: (Vmin) 

Trial 3: (Vmin) 

Post-Survey Date/Time: 

Manifold: 

Trial I : (Vmin) 

Trial 2: (Vmin) 

Trial 3: (Vmin) 

Pre- and post-cal avg. 
flow rate (Umin) 

NOTES: 

A 

~3 
1.. lo)b 
~\Os 

Technician: 

A 

Primary Standard: 
@tN 

Pump Condition: 

Temperature: Barometric Pressure: Relative Humidity: 

B C D 

Temperature: Barometric Pressure: Relative Humidity: 

B C D 

AIRPUMPS.OOC 
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BSI AIR SAMPLING DATA RECORD 
PROJECT DAT A: 

Project Name/Description: Client: Date/Time: 

A It £ it9 ij 
Survey Location: Job Number: Project Manager: 

si So ~G t Q\'111 6 'T ,3-,M,M 
EMPLOYEE AND WORK AREA DATA· 

Location description: 

\1d·• 
Employee Name: Employee Number: 

"~ Ci1' 
~Cf l"~\I\\,'~ ff\.) 

CA-~1 ( Job Title/Duties: Phone Number: 

r{\ G l v °" )~-e~~ 
Work Duration & Frequency: Number of Employees 

----- pcrfonning similar duties: 

,. - ----Personal Protective Equipment Used: 

Engineering Controls: Ambient Weather Conditions: ... --
SAMPLING DATA: 

Pump ID: 

\=- A- 0~\4\ 
Manifold: A I Filter B C D 

Sample ID: D\A.st -1 
Collection Media: I 1/C 
S izc and Lot Number: 

Flow Rate (Umin): i ~,ol6 
Sampling Time (min): ?>~~ 
Sampled Volume (L): t~h 

Analyte I ( fS' f cl(.(J ~ 
Analytc 2 

Analytc 3 

Analyte4 

Analyte 5 

SAMPLING TIME: 

Stop Time: Total Time: 

Start Time: 

Elapsed Time: 

Indus · · · · Employee#: 

AIRPUMPS.DOC 
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CALIBRATION RECORD· 
Pump Manufacturer and Serial Number: 

Gi\a.:r rl\ ~ )1't'\ 
\>\~ Primary Standard: 

@tN 
Pump Condition: 

Pre-Survey Date/rime: Technician: Temperature: Barometric Pressure: Relative Humidity: 

5111.I" ed, rtv..q "-r 
Manifold: A B C D 

Trial I: (Umin) ~ \ 0\ <£ 

Trial 2: (Umin) ";).. \ 0\ ~ 
Trial 3: (Umin) ')_ '0 \5 
Flow Rate Avg (Umin): ~1GI ~ 

- -
. 

~ 

Post-S~7fqf(Qmc: 
Technician: Temperature: Barometric Pressure: Relative Humidity: 

!"n I If) 

Manifold: A B C D 

Trial I: (Umin) ~1 o\ 7 
Trial 2: (Umin) l.10\v\ 
Trial 3: (Umin) 2. \Ci\~ 
Flow Rate Avg (Umin): 

~\ "'' (o ·- , ·-.- ·,- -~ ,, }·, J - ·- - ·- -
,. - - -- -· -· .:s,. '-· "- - ~- - .., ...:"e? -~ -· -

Pre- and post-cal avg. 

1- lOI b flow rate (Umin) 

NOTES: 

AJRPUMPS.DOC 
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BSI AIR SAMPLING DATA RECORD 
PROJECT DAT A: 

Project Namc/Dcscription: Client: 

Survey Location: 

s )__ So >cc + 
Project Manager: 

11 fcx,s~~/\ 
EMPLOYEE AND WORK AREA DATA: Ac,.(ct (\ 

Location description: 

~~1 
Employee Name: Employee Number: 

~~Crov1[e r -
~ck m, ~("-1 

Job Title/Duties: Phone Number: - __.,,,, 

""0 
Work Duration & Frequency: Number of Employees 

performing similar duties: --l>CV\i -Personal Protective Equipment Used: 1/V ) 
J~ C,~ f)~\ ~1 ,().1AS 

Engineering Controls: Ambient Weather Conditions: 

-
SAMPLING DATA: 

Pump ID: 

t: J\Os~~~ 
-

Manifold: A I Filter B C D 

Sample ID: Dvt5l-~ 
Collection Media: 'V vc 
Size and Lot Number: 

Flow Rate (Umin): ~ l(t-<i'-1 

Sampling Time (min): "3ib 
Sampled Volume (L): ?7-3 

Analyte I f es?. D""s l: 
Analyte 2 

Analyte 3 

Analyte4 

Analyte 5 

SAMPLING TIME: 

Stop Time: Total Time: 

Start Time: 

Elapsed Time: 

Employee#: 

AIRPUMPS.DOC 
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CALIBRATION RECORD: 
Pump Manufacturer and Serial Number: 

G~\o.H' F MJ 11~ S 
Primary Standard: 

~IN 
Pump Condition: 

Pre-Survey Date/Time: Technician: 

St"'i/ 1." e d \ \t.uc:tY\. f 
Temperature: Barometric Pressure: Relative Humidity: 

Manifold: A B C D 
Trial I: (Umin) 1"'oo~~ 
Trial 2: (Umin) ~ ,e1 a b 
Trial 3: (Umin) )__, ao--b 
Flow Rate Avg (Umin): 

~l QO b 
- r. ~ 

·- - •· - - ~ 

Post-Ssi~l[~T Technicia~ J Temperature: Barometric Pressure: Relative Humidity: 
-c;J I 

Manifold: A B C D 

Trial 1: (Umin) '1., <1fto 
Trial 2: (Umin) r)_1 0o l 
Trial 3: (Umin) '\_ , Q' o~ 
Flow Rate Avg (Umin): 1.1 0 0 ~ - - - ., < r. ., r. :.-,,.- - --.-. - ~ ·•· ~·· 

·- - -· ·- . ... - ~ 

Pre- and post-cal avg. )__ \ 0i4 flow rate (Umin) 

NOTES: 

AIRPUMPS.DOC 
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BSI Am SAMPLING DATA RECORD 
PROJECT DATA: 

Project Name/Description: Client: Date/fime: 

J➔ ,-;o._ /~'1P\ f 5/ d..~( l~ 
Survey Location: 

~c\\ Q\~cl_ Job Number: Project Manager: 

>~5o (,~ 9 S'/ 9 1, lf{Cl5 l/1\Cl f\ 

EMPLOYEE AND WORK AREA DATA: 
Location description: 

'v~T 
Employee Name: Employee Number: 

C\feG\ 
...__ 

f\loo~ ..\\ru__ ~ - \lf\S\cll. ~ -\oo\ Job Title/Duties: P~ber: -~ 0.00( t,\t)'i,U.~ ~O\<t . 
Work Duration & Frequency: Number of Employees --- performing similar duties: ----
Personal Protective Equipment Used: 

/ 
Engineering Controls: Ambient Weather Condi~ 

SAMPLING DATA: 
Pump ID: 

~ J.\O ~ v\,:f~ 
Manifold: A/ Filter B C D 

Sample ID: ~V~)-\_- j 
Collection Media: W ( 
Size and Lot Number: 

Flow Rate (Umin): ~lo-r9 
Sampling Time (min): s~'-1 
Sampled Volume (L): l- t.t-5 

Analyte I ~:r~)t 
-~ 

Analyte2 

Analyte 3 

Analyte 4 

Analyte 5 

SAMPLING TIME: 
":. ',·\ , Total Time: 

StopTime: 0\. ~ -# 
'-----------1------+-------+---------t---------+-------4 \ ' Start~ i ~ f'J0/'(Jv 

Elapsed Time: s~~ ,0~ 
Employee #: Date: (q 

. ~ 

AlRPUMPS.OOC 
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CALIBRATION RECORD: 

Pum~ ~:\~ctu~ anf i{o t~9 ~ Primary 0dard: Pump Condition: 
YIN 

Prr-Survty Date/rime: Technician: Temperature: Barometric Pressure: Relative Humidity: 

<;{'>..', / [~ 

Manifold : A B C D 

Trial I: (Umin) d-.,0 l,\ ~ 
Trial 2: (Umin) )._ \v'1 ~ 
Trial 3: (Umin) ~,O~ i 
Flow Rate Avg (Umin): ~ \0~1 

- - - ,._ - -
_, -

Post-Survey Date/rime: Technician: Temperature: Barometric Pressure: Relative Humidity: 

s li o..1, c:.. .Q J__ ,R\14't--l 
Manifold: A B C D 

Trial I: (Umin) d_ I (j S\ 
Trial 2: (Umin) ---::t I 0~ S 
Trial 3: (Umin) ~ \ C1'i 1 
Flow Rate Avg (Umin): ~. OS I 

., ,,,, ~ .. - _, - -..-. ~ ., -~ -
1, 

--,- o- .,. - ·- - - ~ - --

Pre- and post-cal avg. d\ 1.0Ll9 flow rate (Umin) 

NOTES: 

AIRPUMPS.OOC 
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BSI AIR SAMPLING DATA RECORD 
PROJECT DAT A: 

Project Name/Description: 

Ar\ 
Client: Date/fime: 

St~9 lq 
SurveyLocation ~d.._)ct Scet+ ~\~~ Project Manager: 

EMPLOYEE AND WORK AREA DAT A: 
Location description: Employee Name: Employee Number: 

f>P1 aJ{t\ ---
{l,.~'i\\- $'OJ._ (ft. ~~- ~ 

Job Title/Duties: Phone Number: 
O'f\ -(\C\vq ()_~'(" ----Work Duration & Frequency: Number of Employees 

perfonning similar duties: 

'---- ' 
Personal Protective Equipment Used: --

Engineering Controls: ~ Ambient Weather Conditions: 

----
SAMPLING DAT A: 

Pump ID: 

FAO 1\-\l-S 
Manifold: A I Filter B C D 

Sample ID: ~~~t- l\ CC\1;~1).\~ AiC/1~-l : l\ 
CoUection Media: P\/C 
S izc and Lot Number: 

Flow Rate (Umin): ~\ uo 6 
Sampling Time (min): ~bS 
Sampled Volume (L): 7~~. 

Analyte I R-e~('Q,\t' di).\~-P) 
Analytc 2 

Analyte 3 

Analytc4 

Analyte 5 

SAMPLING TIME: 

Stop Time: 
Total Time: 

Employee#: 
Date ~ (~ 

AIRPUMPS.DOC 
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CALIBRATION RECORD: 
Pump Manufacturer and Serial Number: 

Gg t f Pt O 1A15 
Pre-Survey Datc/fime: 

; /l~/1 
Manifold: 

Trial I: (Umin) 

Trial 2: (Umin) 

Trial 3: (Umin) 

Post-Survey Date/fime: 
>(~ ( 

Manifold: 

Trial I : (Umin) 

Trial 2: (Umin) 

Trial 3: (Umin) 

Flow Rate Avg (Umin): 

Pre- and post-cal avg. 
flow rate (Umin) 

NOTES: 

Technician: 

eel 
A 

~,a:)1 

A 

Ol 

Oot 

Primary S~dard: 
i.:!)I N 

Temperature: 

B 

Temperature: 

B 

Pump Condition: 

Barometric Pressure: Relative Humidity: 

C D 

Barometric Pressure: 

C D 

AIRPUMPS.DOC 
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Austin DeBaene, Apple Aria Site  Attachment 2 

BSI Project: 629519 Aria IH Assessment Arsenic and Dust 070819 

Attachment 2 

Laboratory Analytical Results with Chain-of-Custody Form 
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 ANALYTICAL REPORT 

Terms and Conditions & General Disclaimers 

This document is issued by the Company under its General Conditions of Service accessible at http://www.sgs.com/en/Terms­and­
Conditions.aspx. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. 

ndings at the time of its intervention 
ment does not 

exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Any unauthorized 
alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the 
fullest extent of the law. 

Analytical Disclaimers 

Unless otherwise noted within the report, all quality control results associated with the samples were within established control limits or 
did not impact reported results. 

Note: The findings recorded within this report were drawn from analysis of the sample(s) provided to the laboratory by the Client (or a 
not limited to 

the use of field equipment and collection media, as well as the sampling duration, collection volume or any other collection parameter 
used by the Client. The findings herein constitute no warranty of the sample's representativeness of any sampled environment, and 
strictly relate to the samples as they were presented to the laboratory. For recommended sampling collection parameters, please refer to 
the Sampling and Analysis Guide at www.sgsgalson.com.

Unrounded results are carried through the calculations that yield the final result and the final result is rounded to the number of 
significant figures appropriate to the accuracy of the analytical method. Please note that results appearing in the columns preceding the 
final result column may have been rounded and therefore, if carried through the calculations, may not yield an identical final result to the 
one reported. 

The stated LOQs for each analyte represent the demonstrated LOQ concentrations prior to correction for desorption efficiency (if 
applicable). 

Unless otherwise noted within the report, results have not been blank corrected for any field blank or method blank data. 

Accreditations SGS Galson holds a variety of accreditations and recognitions. Our quality management system conforms with the requirements 
of ISO/IEC 17025. Where applicable, samples may also be analyzed in accordance with the requirements of ELAP, NELAC, or LELAP under one of the 
state accrediting bodies listed below. Current Scopes of Accreditation can be viewed at http://www.sgsgalson.com in the accreditations section of 
the "About" page. To determine if the analyte tested falls under our scope of accreditation, please visit our website or call Client Services at (888) 
432­5227.

National/International Accreditation/Recognition Lab ID# Program/Sector 
AIHA­LAP, LLC ­ IHLAP, ELLAP, EMLAP ISO/IEC 17025 and USEPA NLLAP Lab ID 100324 Industrial Hygiene, Environmental Lead, 

Environmental Microbiology 

State Accreditation/Recognition Lab ID# Program/Sector 
New York (NYSDOH) ELAP and NELAC (TNI) Lab ID: 11626 Air Analysis, Solid and Hazardous Waste 
New Jersey (NJDEP) NELAC (TNI) Lab ID: NY024 Air Analysis  
Louisiana (LDEQ) LELAP Lab ID: 04083 Air Analysis, Solid Chemical Materials 
Texas Texas Dept. of Licensing and 

Regulation 
Lab ID: 1042 Mold Analysis Laboratory license 

Legend  

< ­ Less than mg ­ Milligrams MDL ­ Method Detection Limit  ppb ­ Parts per Billion 
> ­ Greater than ug ­ Micrograms NA ­ Not Applicable ppm ­ Parts per Million 
l ­ Liters  m3 ­ Cubic Meters  NS ­ Not Specified ppbv ­ ppb Volume 
LOQ ­ Limit of Quantitation  
ft2 ­ Square Feet 

kg ­ Kilograms  
cm2 ­ Square Centimeters 

ND ­ Not Detected 
in2 ­ Square Inches                                 

ppmv ­ ppm Volume 
ng ­ Nanograms

Account   : 
Login No. : 
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