
 

 

February 26, 2015 

Mr. Ed Jones 
Washington State Department of Ecology, NWRO 
3190 160th Avenue SE 
Bellevue, Washington  98008-5452  

Re: West of 4th Site Agreed Order #DE10402 
Indoor Air Sampling and Analysis Plan 
Mead Street Building 
202 to 228 South Mead Street, Seattle, WA 

Dear Mr. Jones: 

Please find enclosed the Indoor Air Sampling and Analysis Plan for the Mead Street Building 
located at 202 to 228 South Mead Street South. This report was prepared by Pacific Groundwater 
Group on behalf of the four potentially liable persons (PLPs) [Art Brass Plating, Blaser Die 
Casting, Capital Industries, and PSC Environmental Services, LLC] identified by Ecology in the 
Agreed Order #DE10402 for the West of 4th Site. 

Sincerely, 

Aspect consulting, LLC 

 
 
 
 
Dana Cannon, LHG 
W4 Project Coordinator 
dcannon@aspectconsulting.com 

Attachments: Indoor Air Sampling and Analysis Plan, Mead Street Building 
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1.0 INTRODUCTION 

The Inhalation Pathway Interim Measure (IPIM) 
program consists of a tiered decision process 
that can be applied to specific buildings to assess 
the risk to human health in indoor air along the 
vapor intrusion exposure pathway. Tier 3 of the 
IPIM program addresses building-specific sam-
pling for contaminants of concern (COCs) in 
specific media including indoor air and ambient 
air. This Sampling and Analysis Plan (SAP) de-
scribes proposed indoor and ambient air moni-
toring at 202 to 228 Mead St (Mead St Build-
ing), Seattle, Washington. 

1.1    BACKGROUND 

The Mead Street Building is a commercial build-
ing partitioned into eleven offices from 202 to 
228 Mead Street. Indoor and ambient air sam-
pling in 2004 and 2007 found that commercial 
indoor air Cancer Cumulative Exceedence Fac-
tor (CCEF) and Non-Cancer Cumulative Ex-
ceedence Factor (NCCEF) values are less than 
10, for indoor air samples collected to date, in-
clude those from offices directly over the water 
table source. 

See Figure 1 for past indoor air and ambient air 
sample locations. 

September 2014 groundwater concentrations at 
sentinel wells BDC-2-WT were below Tier 2 
action levels, but at BDC-6-WT the groundwater 
quality remains above action levels for Trichlo-
roethene (TCE). 

Although water table groundwater concentra-
tions beneath portions of the Mead St Building 
present a potential risk to indoor air from VI, 
previous indoor air samples from four of the 
eleven offices indicate that indoor air is not un-
acceptably impacted by VI. The data suggest 
groundwater to indoor air attenuation is greater 
than assumed in the groundwater IPIMALs, the 
calculation of which relies on the Groundwater 
to Indoor Air Volatilization Factors (GIVF). 

2.0 SCOPE OF WORK  

This SAP describes proposed indoor and ambi-
ent air monitoring at the Mead Street Building, 
following the Tier 3 IPIM Sampling and Analy-
sis Plan (SAP) where applicable (PSC, 2002) 
and the Air Toxics Ltd. Guide to Air Sampling 
& Analysis as approved in the Blaser Die Cast-
ing Vapor Intrusion Assessment Work Plan 
(VIAWP) (PGG, 2008b, revised 2009 & 2010). 
Additionally, this SAP is consistent with the 
West of 4th Vapor Intrusion Assessment Work 
Plan (W4th VIAWP) (Farallon, 2015), which 
follows the IPIM program. The W4th VIAWP 
contains updated IPIM Action Levels 
(IPIMALs) (Pioneer, 2012) and the Tier 5 shut-
down process (Pioneer, 2010) 

2.1    INDOOR SOURCE INSPEC-
TION 

A survey of indoor sources of air contamination 
in the Mead Street offices will be conducted by 
PGG personnel using a high-sensitivity PID in-
strument (ppbRAE 3000 with 10.6 eV lamp). 
This instrument has a detection limit of 1 ppb, 
will be configured to report VOCs in respect to 
TCE, and will be calibrated with a low concen-
tration isobutylene span gas prior to measure-
ments.  

PID-measured concentrations will be recorded 
on a map of the office areas and potential indoor 
source materials found will be described in field 
notes on a building evaluation form (Appendix 
B). If results indicate possible sources in materi-
als that may be sampled, i.e. varnish, a sample 
will be collected and analyzed by Analytical 
Resources Inc. 

2.2    INDOOR AIR SAMPLES 

Two 8-hour indoor air samples will be collected 
on different days and in different offices. Sam-
ples will be collected several days apart. The 
offices most directly over the groundwater 
plume centerline are 212, 214, 218, 220, and 224 
Mead St. Samples were previously collected in 
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212 and 214 Mead St offices, and will be col-
lected in those offices again, if possible.  Alter-
natively, samples will be collected in any of the 
218, 220, or 224 Mead St offices.  

Standard Operating Procedures presented in PSC 
No. 127 will be followed for indoor air sam-
pling, (Appendix C) approved in the W4th 
VIAWP. 

The samples will be collected in Summa canis-
ters that are individually certified by Air Toxics 
Ltd. for pptv (parts per trillion by volume) sensi-
tivity. Each Summa canister will be outfitted 
with a 0.2 μm filter and 8-hour flow controller. 
Initial and final vacuum on the Summa canisters 
will be recorded and we will check for appropri-
ate filling rate during the sampling period. Total 
sampling times for the indoor and ambient air 
samples will be approximately 8 hours 

The sample collection devices (Summa canis-
ters) will be placed on a chair or desk if possible 
to elevate the sample collection point to approx-
imate breathing level.  

The air samples will be sent by Fedex Standard 
Overnight to Air Toxics Ltd. immediately after 
collection with proper chain of custody docu-
mentation. Air Toxics will then send a Sample 
Receipt Confirmation the day after receipt. 

2.3    AMBIENT AIR SAMPLES 

Both indoor air sampling events will coincide 
with indoor sampling at the Blaser Office build-
ing. One ambient air sample will be collected for 
both buildings during each sample event. The 
ambient air samples will be in a location approx-
imately 15 to 30 feet upwind of both the Mead 
St and Blaser Office buildings. The upwind di-
rect will be determined at the time of deploy-
ment with consideration of forecast weather 
conditions. 

Standard Operating Procedures presented in PSC 
No. 128 will be followed for ambient air sam-
pling (Appendix D) (PSC, 2002), also approved 
in the W4th VIAWP. 

A Summa canister will be secured by locking it 
inside of a vehicle parked near the building for 
the 8-hour sampling period. A stainless steel 
snorkel will extend from the canister out the 
window of the vehicle in order to collect ambi-
ent air at a height of at least 5 feet above ground.  

Blaser will also consider outside locations where 
employees may smoke or otherwise inadvertent-
ly introduce VOC point sources to the sample 
device. Blaser will locate the sample device to 
obtain a sample representative of upwind ambi-
ent air conditions.  

2.4    ANALYTES  

Indoor and Ambient Air samples will be ana-
lyzed for the following COCs by Air Toxics, 
Ltd. Trichloroethene (TCE), dichloroethenes 
(DCEs), and vinyl chloride (VC). 

Indoor and Ambient Air samples will be ana-
lyzed by EPA Method TO-15 using Selected Ion 
Monitoring (SIM) and Low Level (LL) analysis.  

2.5    DATA MANAGMENT 

Sample locations will be recorded on a site map 
and described in field notes.  

Samples will be assigned a consistent nomencla-
ture. Sample names will contain the labels IA, 
AA, and SG, which stand for Indoor Air, Ambi-
ent Air, and Soil Gas, respectively. Sample 
names will also contain the month and year of 
sample collection. For example, a full sample 
name might be “PGG-IA1-3-2015”, which is an 
indoor air sample collected in March 2015 by 
PGG. 

2.6    REPORTING 

The W4 PLP Group will prepare a letter report 
for Ecology’s review. Upon Ecology’s approval, 
we will provide the report to the property owner. 
The letter report will include the analytical re-
sults, calculation of corrected indoor air concen-
trations, and calculation of CCEF and NCCEF 
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values and a map showing the sample locations. 
Based on the data reported, the PLP Group will 
provide recommendations for future action. 

3.0 QUALITY ASSURANCE 
PLAN 

3.1    SAMPLE HANDLING AND 
CUSTODY 

Following collection, air samples will be han-
dled in the manner described below: 

 Sample canisters will be stored in pad-
ded cardboard boxes supplied by the la-
boratory at all times, except during sam-
pling, to prevent potential damage to the 
canister or air valve. 

 Custody of samples will be maintained 
from time of sampling to receipt at the 
laboratory. “Custody” means that sam-
ples remain in direct possession of a 
person who is recorded on the Chain-of-
Custody form, or locked in secure vehi-
cles or offices. 

 The appropriate Chain-of-Custody 
forms will be completed as well as any 
other pertinent sampling/shipping doc-
umentation to accompany the samples. 

 Samples will be transferred to the chem-
ical laboratory, accompanied by Chain-
of-Custody forms and any other perti-
nent shipping/sampling documentation. 
One set of Chain-of-Custody forms will 
be used per laboratory shipment. Sample 
container custody seals will be used for 
all shipped containers not delivered di-
rectly to the lab by PGG personnel. 
Seals will consist of breakable tape 
(such as paper masking tape) signed in 
ink by the person relinquishing the sam-
ple. The tape will be placed in such a 
manner that the tape must be broken in 
order to open the sample container. 

3.2    LABORATORY QUALITY CON-
TROL 

Air Toxics, Ltd. in Folsom, California will per-
form QA/QC analyses for the air and soil gas 
samples collected from the PLP Group. Air Tox-
ics maintains a comprehensive Quality Assur-
ance and Quality Control program to assess data 
quality, ensure analytical data is within method 
specified control limits, and comply with project 
specific QAPP requirements.  

3.3    LABORATORY DATA REVIEW 

Analytical data delivered by Air Toxics will be 
evaluated by PGG’s project QA/QC coordinator 
with respect to the requirements of the project as 
specified herein. The coordinator will evaluate 
the data following Level III data-validation 
guidelines. These guidelines require the lab to 
report method blank, matrix spike, and lab repli-
cate results, but not raw data or instrument-
calibration information. These guidelines are 
found in the Contract Laboratory Program 
(CLP) Guidelines. 

4.0 SCHEDULE 

The indoor air and ambient air sampling is 
scheduled for F early March, during the winter-
heating season. This schedule is selected in or-
der to collect a “reasonable worst-case” sample.  

The schedule will commence directly upon ap-
proval of this SAP by Ecology and the property 
owner. The W4 PLP Group will proceed with 
the plan by contacting the property owner and 
tenants at 212 and 214 to perform all work at a 
mutually agreeable time prior to the end of the 
winter heating season. If indoor and ambient air 
samples are not able to be collected prior to the 
end of March 2015, then Ecology will be con-
tacted as soon as possible with a revised sched-
ule. 



 

Mead St SAP 4  
FEBRUARY 26, 2015 

5.0 REFERENCES 

Air Toxics, 2007. Guide to Air Sampling & 
Analysis.http://www.airtoxics.com/litera-
ture/AirToxicsLtdSamplingGuide.pdf. 

Arrow Environmental, Aspect Consulting, Faral-
lon Consulting, and Pacific Groundwater 
Group, 2007. Interim Vapor Intrusion Plan 
for West of 4th Avenue South Investigation 
Area, Seattle Washington, July 20, 2007. 

Farallon Consulting, L.L.C., Revised Vapor In-
trusion Assessment, Monitoring, and Mitiga-
tion Plan, February 2015. 

Pioneer, 2010, Draft Vapor Intrusion System 
Shutdown and Removal Process (Tier 5). 
September 27, 2010.  

Pioneer, 2012, Updated Air and Groundwater 
IPIMALs/VIRLs for Residential and Com-
mercial Scenarios for the Georgetown Site, 
November 29, 2012. 

PSC, 2002, Revised Inhalation Pathway Interim 
Measures Work Plan. August 12, 2002, and 
Errata Document, September 17, 2002. 

PSC. 2003. Philip Services Corporation. Revised 
Inhalation Pathway Interim Measure Tech-
nical Memorandum I: Development of 
GIVFs, Evaluation of Tier 3 Data from GIVF 
Study, and Evaluation of 2nd Quarter 2002 
Groundwater Data. February 2003. 

PSC, 2004. Tier 3 Sampling Report for Inhala-
tion Pathway Interim Measures, 202-228 
South Mead Street, Seattle, Washington. 
February 2004. 

Pacific Groundwater Group PGG, 2008a, Indoor 
Air Sampling Report, 228 and 214 Mead St., 
January 7, 2008. 

 PGG, 2008b, Vapor Intrusion Assessment Work 
Plan, October 10, 2008. Revised February 
2010. 



#0

#0#0

!.

!.

!.

"/

"/
"/

+U

+U

+U

+U

S MEAD ST

3R
D A

VE
 S

2N
D A

VE
 S

208 224 228218210 214 220212206204202

Mead Roof

PSC-202M-IA1
PSC-212M-IA1

Mead 214 Mead 228

PSC-212M-9-IA1

BDC-6-WT

BDC-2-WT

BDC-11-WT

CI-MW-1-WT

0 80Feet

±

Figure 1
Mead Street Building
Air Sample Locations

JK0504.032005 Orthophoto

K:\
JA

NE
T\J

K0
50

4 B
las

erD
ieC

as
tin

g\G
IS

\m
xd

s\A
irS

am
ple

Lo
ca

tio
ns

_F
eb

20
11

_M
ea

d.m
xd

    
2/2

4/2
01

5

Parcels
Buildings

Indoor Ambient
Air Sample

Proposed Febuary 2015
October 2007

February 2004 !.

#0#0

"/"/

+U Water Table Monitoring Wells



 

Sampling and Analysis Plan A-1 
FEBRUARY  2015 

 

APPENDIX A 
AIR SAMPLING FIELD SHEET  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



AIR SAMPLING  

       FIELD DATA SHEET   
 

 

 

 

Date: Project name: 

Time: Job#: 

Client name: Project Mgr: 

Location: Sampler(s): 

  

Weather conditions:   

Ambient Temperature (°C): Barometric Pressure (in Hg): 

Wind direction: Relative Humidity (%): 

Wind speed: Amount of Precipitation: 

  

# samples: For Summa canisters 

Type of sample: Initial vacuum: 

Start Date/Time: 

Final vacuum: 

Location of sample: 

End Date/Time: 

Analysis method: Canister #: 

Lab name: Any evidence for leaks? (circle one)     YES     NO 

Lab address: Circle one:  Grab sample     or     Integrated sample 

  Total integration time (hours):  

Equipment used for sampling:   

Any problems?   

  

Method of shipment to lab: 

Date sent to lab: 

COC? (circle one):     YES     NO  

 

Signature:_____________________________________ 

SAMPLE ID# 
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Address _______________________________________ Date ____________________ 

Occupant Name ________________________________ Phone: ___________________ 

Owner’s Name _________________________________ Phone: ___________________ 

Owner’s Address _________________________________________________________ 

Point of Contact ________________________________ Phone: ___________________ 

Contact Information ______________________________________________________ 

Conducted By ________________________________ Company ___________________ 
 
 

A. General Building Information 

Building Age___________________________________________________________ 

Building Type: Residential / Office / Commercial / Industrial / 
Government / School / Warehouse 

Building Occupants: Adults _____  Children under 6 ___ Children 6-15 ______ 

Building Use___________________________________________________________ 

Square Footage_________________________________________________________ 

Ceiling Height _________________________________________________________  

General Description of Building Construction Materials: 

Foundation Type: Basement / Crawl Space / Slab 

Foundation Materials: Poured Concrete / Cinder Blocks / Earthen / Wood Pilings/  

Other (Specify ____________________________________________________ ) 

Foundation Wall Material: Poured Concrete / Cinder Blocks / Earthen / Wood / Stone 
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Floor Plan:  

 

If there is a basement, please answer questions in Section B. If there is not a basement, skip to 

Section C. 

B. Basement Information: 

Is the basement finished? Y / N 

Does anyone live in the basement as a primary residence or use the basement daily? Y / N 

Is the basement generally: wet / dry / damp? 

Is there a sump in the basement? Y / N  If yes, please describe the size, the construction, where it is, 

and whether or not there is a sump and how it is activated: _________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

What was the PID or FID or CGI reading on the air above the sump grate? ____________________ 

Does the basement have cracks? Y / N  If yes, PID/FID/CGI reading: ________________________ 

________________________________________________________________________________ 
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Does basement have (cont): 

drainage point in floor Y / N If yes, PID/FID/CGI reading__________________  

sump or sump pump Y / N If yes, PID/FID/CGI reading __________________  

pipes or utility conduits through floor or outside walls Y / N If yes, PID/FID/CGI reading

______________________________________________________________________  

Is the basement painted? Y / N 

If yes, when ____________and with: latex / oil-based paint / stain ? 

Does the basement have flooring over the foundation? Y / N 

If yes, what type: tile / carpet / wood / pergo / other, specify ________________  

Was glue used for installing the flooring? 

Is there new furniture in the basement? Y / N If yes, describe type and date received 

Are there odors in the basement? If yes, describe _________________________________ 

C. First Floor Information 

What are the walls constructed of? Cinder block / sheet rock / paneling / other, specify 

Are the walls painted? Y / N 

If yes, when___________ and with: latex / oil-based paint / stain ? 

Is there flooring in the first floor? Y / N 

If yes, what type tile / carpet / wood / pergo / other, specify_________________  

Was glue used for installing the flooring? 

Is there new furniture on the first floor? Y / N If yes, describe type and date received 

Are there pipes or utility conduits through the outside walls or floor? Y / N If yes, 

PID/FID/CGI reading__________________  

Are there odors on the first floor? If yes, describe ______________________________  
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D. Second Floor Information (if applicable) What are the walls constructed 

of? Cinder block / sheet rock / paneling / other, specify 

Are the walls painted? Y / N 

If yes, when ___________ and with: latex / oil-based paint / stain? 

Is there flooring in the second floor? Y / N 

If yes, what type: tile / carpet / wood / pergo / other, specify ___________  

Was glue used for installing the flooring? 

Is there new furniture on the second floor? Y / N If yes, describe type and date 

received 

Are there pipes or utility conduits through the outside walls or floor? Y / N If yes, 

PID/FID/CGI reading ___________________ 

Are there odors on the second floor? If yes, describe ____________________________  

E. Heating and Ventilation Systems: 

What type of heating system(s) are used in the building? (check all that apply) 

Heat Pump/Furnace
 

Hot Air Radiation
 

Steam Radiation
 

Unvented Kerosene Heater
 

Wood Stove
 

Electric Baseboard
 

Other, specify
___________________________________________________ 

What type of fuel(s) are used in the building? (check all that apply): 

Natural Gas
 

Electric
 

Fuel Oil
 

Wood
 

Coal
 

Solar
 

Other, specify
___________________________________________________ 
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What type of mechanical ventilation systems are present and/or currently operating in the 

building? (check all that apply) 

Mechanical Fans
 

Open Windows
 

Individual Air Conditioning Units
 

Kitchen Range Hood
 

Bathroom Ventilation Fan
 

Air-to-Air Heat Exchanger
 

Other, specify
___________________________________________________ 

F. Roof construction 

Is the roof pitched or flat? _________________________________________________  

Is there an attic? Y / N 

If so, is it accessible? Y / N 
If so, what is the height of the attic?________________  
What is the roof comprised of? Tar shingles / metal / rolled tar material / asphalt coating / 

other, specify __________________________________________________________ 

Description of roof support system (trusses, beams, construction materials, etc.) : 

Diagram of Roof and Roof Supports 

 

G. Potential Sources of Indoor Chemical Contaminants: Which of these 

items are present in the building? (Check all that apply) 
Potential VOC Source Location of Source Removed 48 hours 

prior to sampling 
 (Yes/No/NA) 

Paints 

Gas-powered equipment 
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Gasoline storage cans   
Cleaning solvents (thinner)   
Air fresheners   
Oven cleaners   

Carpet/upholstery cleaners   
Hairspray   

Nail polish/polish remover   
Bathroom cleaner   

Appliance cleaner   

Furniture/floor polish   
Moth balls   
Fuel tank   
Wood stove   

Fireplace   

Perfume/colognes   
Hobby supplies (e.g., 
solvents, paints, lacquers, 
glues, photographic 
darkroom chemicals) 

  

Scented trees, wreaths, 
potpourri, etc.   

Polish / wax   
Insecticide / pesticide   
kerosene   
Other   
Other   

 

H. Building Use: 

Is there standing water in the building (historic or current)? Y / N  

Is there water damage in the building (historic or current)? Y / N 

Is there fire damage to the building? Y / N   If yes, date__________  
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Are there pest control applications to the building? Y / N   If yes, date___________  

Is there a septic system? Y / N If yes, date of system _____________________ 

Do one or more smokers occupy this building on a regular basis? Y / N  

Has anybody smoked in the building in the last 48 hours? Y / N 

Does the building have an attached garage? Y / N 

If so, is a car usually parked in the garage? Y / N 

Do the occupants of the building frequently have their clothes dry-cleaned? Y / N  

Was there any recent remodeling or painting done in the building? Y / N 

Are there any pressed wood products in the building (e.g., hardwood plywood wall 
paneling, particleboard, fiberboard)? Y / N 

Are there any new upholstery, drapes or other textiles in the building? Y / N 

Has the building been treated with any insecticides/pesticides? Y / N 
If so, what chemicals are used and how often are they applied? 

Do any of the occupants apply pesticides/herbicides in the yard or garden? Y / N  
If so, what chemicals are used and how often are they applied? 

Type of ground cover (e.g., grass, pavement, etc.) outside the building: 

Is there a well on the property? If so, what is it used for and where is it screened? 

Is there any other information about the structural features of this building, the habits of its 
occupants or potential sources of chemical contaminants to the indoor air that may be of 
importance in facilitating the evaluation of the indoor air quality of the building? 
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I. Other Potential Sources of Indoor or Outdoor Air Contamination 

Outside Sources of Contamination (check all that apply): 

Garbage Dumpsters
 

Heavy Motor Traffic
 

Landing Dock in Use
 

Construction Activities
 

Airport flight path
 

Railyard/railcar traffic
 

Nearby Industries, specify
__________________________________________ 

UST/AST (gasoline/heating fuel/other, specify)
___________________________ 

Is there a known spill or release outside or inside the building? If yes, was it: 

oil
 

natural gas
 

kerosene
 

heating oil
 

used vehicle oil
 

solvents
 

pesticide/instecticide
 

other, describe
_______________ 

 
Describe any additional information about the release (amount, when it occurred, action taken to 
clean up, etc.): __________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

J. Building Screening Results (PID/FID/CGI) 

 FID (ppm) PID (ppm) CGI (%) 
Basement    
First Floor    
Second Floor    
Other -     
Other -     
Other -     
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Instructions for Inhabitants of Building Prior to Sampling Event 

(to be followed starting at least 48 hours prior to and during the sampling event) 

• Do not open windows, fireplace openings or vents. 

• Do not keep doors open. 

• Do not operate ventilation fans or air conditioning. 

• Do not use air fresheners or odor eliminators. 

• Do not smoke in the house. 

• Do not use wood stoves, fireplace or auxiliary heating equipment (e.g., kerosene heater). 

• Do not use paints or varnishes. 

• Do not use cleaning products (e.g., bathroom cleaners, furniture polish, appliance cleaners, 
all-purpose cleaners, floor cleaners).   

• Do not use cosmetics, including hair spray, nail polish, nail polish remover, perfume, etc. 

• Do not partake in indoor hobbies that use solvents. 

• Do not apply pesticides. 

• Do not store containers of gasoline, oil or petroleum–based or other solvents within the 
house or attached garage (except for fuel oil tanks). 

• Do not operate or store automobiles in an attached garage. 
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Standard Operating Procedure for Indoor Air Sampling (Using USEPA TO-14 
or TO-15 Analytical Method) 

Page 1 of 3 

This standard operating procedure (SOP) is based on Philip Services Corporation (PSC) SOP No. PSC-127. It contains 
the following sections: 

1. Purpose 
2. Application 
3. References 
4. Equipment and Supplies 
5. Procedures 

5.1 Preparation of Buildings for Sampling 
5.2 Sampling Methodology 
5.3 Post-Sample-Collection Procedures 
5.4 Analysis 

6. Decontamination 
7. Documentation 

1 Purpose 

The purpose of this SOP is to provide personnel with the specific information needed to collect and document 
consistent and representative indoor air data. 

2 Application 

This SOP shall be followed by all personnel who collect indoor air samples associated with the Art Brass Plating 
(ABP) facility in Seattle, Washington. 

3 References 

Air Toxics LTD. Guide to Air Sampling and Analysis, Canisters and Tedlar Bags. Fourth Edition. 
Folsom, California. www.airtoxics.com 

Massachusetts Department of Environmental Protection. April 2002. Indoor Air Sampling and Evaluation Guide. 
Boston, Massachusetts. 

Pioneer Technologies Corporation, Foster Wheeler Environmental Corporation and Philip Services 
Corporation. August 2002. Revised Inhalation Pathway Interim Measures Work Plan, 

Philip Service Corporation, Georgetown Facility, Seattle, Washington. Pioneer Technologies Corporation, 
Olympia, Washington. 

USEPA. January 1999. Method TO-14A. EPA/625/R-96/010b. Cincinnati, OH. USEPA. 

January 1999. Method TO-15. EPA/625/R-96/010b. Cincinnati, OH. 

4 Equipment and Supplies 

The following equipment and supplies are necessary to properly conduct indoor air sampling: 

• Sufficient number of 6 Liter Summa canisters, appropriate filters and flow controllers to collect 
samples required by the work plan. 

• Equipment required to collect samples using 6 Liter Summa canisters, including appropriate wrenches and 
pressure gauges. 

• A photoionization detector (PID) or similar instrument and the proper calibration gases to monitor the 
indoor air during building evaluation. 

• Shipping package for the Summa canisters. 
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5 Procedures 

5.1 Preparation of Buildings for Sampling 

Prior to sampling a building, conduct a building evaluation to determine potential sources of contamination. A 
building evaluation form is included as Appendix D. The purpose of the building evaluation is to identify 
building construction characteristics, heating and ventilation systems, and sources of possible chemical 
contaminants that may influence the results of indoor sampling at each location'. Identify potential sources of VOCs 
in the building by visual observation and by using a photo ionization detector, or similar air monitoring device, 
to screen the building. If possible, any chemicals found should be sealed properly or removed from the 
building during the test. If source materials are removed from the building, it is recommended that sampling 
be delayed for a minimum of 24 hours. During the evaluation, document outdoor sources of contamination and 
weather conditions that could influence indoor air concentrations. 

5.2 Sampling Methodology 

Time-integrated indoor air samples are collected using 6 Liter (L) Summa canisters prepared under 
negative pressure and lab-certified clean for the compounds of interest for the site. The Summa canisters 
should be equipped with dedicated flow regulators. The most representative indoor air sample using this 
sampling technology will use a 24-hour sample period. In such a case, the flow rate of the flow regulators 
should be set at a fill rate for a 24-hour period. 

• Verify the canister number engraved on the canister matches the canister number listed on the 
certified clean tag attached to the canister to insure proper decontamination of the canister was 
completed. 

• Set up the canister in the desired sample location. 

• Verify that the canister valve is closed tightly, and then remove the threaded cap at the top of the 
canister. 

• Attach the flow regulator/pressure gauge to the top of the canister, using a wrench to gently tighten it. 

• Open the valve and record the pressure on the gauge as the "initial pressure" in the field 
notes and on the sample tag attached to the canister. 

• Completely fill out the sample tag attached to the canister and record all sample information in the 
field book, including the following: 
• Sample identification 
• Sample start date 
• Sample start time 

• Location of sample: distance from walls and floor shown on building evaluation floor plan 
• Initial pressure of canister 
• Canister number 

• After sampling begins and the canister is verified to be operating correctly, leave the canister to fill. 

 

'There are many sources of indoor air contamination from the use of everyday cleaning products, beauty products, and 
home maintenance materials. Carpets and wood may contain volatile chemicals such as formaldehyde, xylenes, and acetone. 
Paints and paint thinners contain chemicals such as acetone and toluene. Refrigerators can leak Freon. Sinks and drains 
may be linked to sewer systems, and gases, such as methane, may back up through the sewer pipes into the home. 
Chemicals stored in the home may emit volatile compounds into the air such as cleaning products (oven cleaners, 
degreasers, ammonia, and chlorine) and beauty products (spray deodorants, hair spray, and perfumes). Other items that 
may also cause volatile emissions include animal feces in litter boxes, degrading food products, dry-cleaning chemicals 
from clothing, and fuel in furnaces. 

• Return after approximately 16-20 hours to check the canisters to ensure that they are operating properly. 
It is necessary to check the canister prior to the 24-hour period because the accuracy of the flow 
regulators can vary slightly, causing the canisters to fill faster than expected. To check the sample 
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progress complete the following: 

• Record the gauge pressure in the field book. The final pressure at the end of sampling should be 
approximately -5 to -6 inches mercury (Hg). If the canister has already reached this point, sampling is 
complete and this pressure should be recorded as the "final pressure" on the sample tag and in the 
field book. If the pressure is not at this level yet, the canister should be left to continue filling.  

• Record all stop and start times of sample collection in the field book. 

• If the sample collection was continued after 20 hours and appears to be filling at the appropriate rate, 
sample collection will be considered complete after 24 hours have elapsed. 

• Record the exact pressure of the canister and time at the end of sampling on the sample tag for that 
canister and in the field book. 

5.3 Post-Sample-Collection Procedures 

Label all sample containers with the following information: sample identification, date and time sample was 
collected, the starting and ending canister pressure, the site name, and the company name. Include all this 
information in the field book plus the ending time of sample collection, and transfer pertinent information to 
the chain-of-custody record. Pack all Summa canisters in the original shipping containers, sealed with a custody 
seal, and send to the lab for analysis. The unofficial holding time for this analysis is 30 days. However, attempt 
to get samples to the lab as soon as possible to allow lab time to conduct re-runs, dilutions, low-level analyses, 
as necessary prior to sample expiration. 

5.4 Analysis 

The indoor air samples should be analyzed using EPA Methods TO-14 or TO-15, and when necessary/possible, 
low-level analysis or Selective Ion Mode (SIM) analysis to obtain the lowest achievable detection and reporting 
limits. The air samples collected in the Summa canisters have a 30-day holding time. Note the desired analytical 
method on the Chain of Custody form. 

6 Decontamination 

The equipment used for air sampling does not require decontamination in the field. The Summa canisters will 
be individually cleaned and certified to 0.02 ppbv THC for the project-specific analyte list by the contract 
laboratory prior to shipment. Insure that documentation of this certification is included on a tag attached to the 
canister and in the paperwork that accompanies the canister shipment from the lab. 

7 Documentation 

Record all field activities, environmental and building conditions, and sample documentation in the field 
notebook.  
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This standard operating procedure (SOP) is based on Philip Services Corporation (PSC) SOP No. PSC-128. It contains 
the following sections: 

1 Purpose 

2 Application 

3 References 

4 Equipment and Supplies 

5 Procedures 

5.1 Sampling Locations 

5.2 Sampling Methodology 

5.3 Post-Sample-Collection Procedures 

5.4 Analysis 

6 Decontamination 

7 Documentation 

1 Purpose 

The purpose of this SOP is to provide personnel with the specific information needed to collect and document 
consistent and representative ambient air (or outside air) data. 

2 Application 

This SOP shall be followed by all personnel who collect ambient air samples in support of indoor air sampling 
associated with the Art Brass Plating (ABP) facility in Seattle, Washington. 

3 References 

Air Toxics LTD. Guide to Air Sampling and Analysis, Canisters and Tedlar Bags. Fourth Edition. 
Folsom, California. wwvv.airtoxics.com 

Pioneer Technologies Corporation. August 2002. Revised Inhalation Pathway Interim Measures Work Plan, 
Philip Service Corporation, Georgetown Facility, Seattle, Washington. Pioneer Technologies Corporation, Olympia, 
Washington. 

USEPA. January 1999. Method TO-14A. EPA/625/R-96/010b. Cincinnati, OH. 

USEPA. January 1999. Method TO-15. EPA/625/R-96/010b. Cincinnati, OH. 

40 CFR Part 58, Appendix E, Probe and Monitoring Path Siting Criteria for Ambient Air Quality Monitoring 

4 Equipment and Supplies 

The following equipment and supplies are necessary to properly conduct indoor air sampling: 

• Sufficient number of 6 Liter Summa canisters, appropriate filters and flow controllers to collect 
samples required by the work plan. 

• Equipment required to collect samples using 6 Liter Summa canisters, including appropriate 
wrenches and pressure gauges. 

• Shipping package for the Summa canisters. 
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5 Procedures 

5.1 Sampling Locations 

Ambient air samples are usually collected near buildings where indoor sampling is occurring. Sample collection 
points should be selected so that intake occurs at least 2 meters above ground surface and upwind of the 
building undergoing indoor air sampling. 

5.2 Sampling Methodology 

Time-integrated ambient air samples will be collected using 6 Liter (L) Summa canisters prepared under 
negative pressure and certified clean for the compounds of interest for the site. The Summa canisters 
should be equipped with dedicated flow regulators. The most representative indoor air sample using this 
sampling technology will use a 24-hour sample period. In such a case, the flow rate of the flow regulators 
should be set at a fill rate for a 24-hour period. 

• Verify the canister number engraved on the canister matches the canister number listed on the certified 
clean tag attached to the canister to insure proper decontamination of the canister was completed. 

• Set up the canister in the desired sample location. 

• Verify that the valve is closed tightly, and then remove the threaded cap at the top of the canister. 

• Attach the flow regulator/pressure gauge to the top of the canister, using a wrench to gently tighten it. 

• Open the valve and record the pressure on the gauge as the "initial pressure" in the field 
notes and on the sample tag attached to the canister. 

• Completely fill out the sample tag attached to the canister and record all sample information in the 
field book, including the following: 

• Sample identification 

• Sample start date 

• Sample start time 

• Location of sample 

• Initial pressure of canister 

• Canister number 

• After sampling begins and the canister is verified to be operating correctly, leave the canister to fill. 

• Return after approximately 16-20 hours to check the canisters to ensure that they are operating properly. 
It is necessary to check the canister prior to the 24-hour period because the accuracy of the flow 
regulators can vary slightly, causing the canisters to fill faster than expected. To check the sample 
progress complete the following: 

• Record the gauge pressure in the field book. The final pressure at the end of sampling should be 
approximately -5 to -6 inches mercury (Hg). If the canister has already reached this point, sampling is 
complete and this pressure should be recorded as the "final pressure" on the sample tag and in, the 
field book. If the pressure is not at this level yet, the canister should be left to continue filling.  

• Record all stop and start times of sample collection in the field book. 

• If the sample collection was continued after 20 hours and appears to be filling at the appropriate rate, 
sample collection will be considered complete after 24 hours have elapsed. 

• Record the exact pressure of the canister and time at the end of sampling on the sample tag for that 
canister and in the field book. 

5.3 Post-Sample-Collection Procedures 

Label all sample containers with the following information: sample identification, date and time sample was 
collected, the starting and ending canister pressure, the site name, and the company name. Include all this 
information in the field book plus the ending time of sample collection, and transfer pertinent information 
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to the chain-of-custody record. Pack all Summa canisters in the original shipping containers, sealed with a 
custody seal, and send to the lab for analysis. The unofficial holding time for this analysis is 30 days. However, 
attempt to get samples to the lab as soon as possible to allow lab time to conduct re-runs, dilutions, low-level 
analyses, as necessary prior to sample expiration. 

5.4 Analysis 

The ambient air samples should be analyzed using EPA Methods TO-14 or TO-15, and when necessary/possible, 
low-level analysis or Selective Ion Mode (SIM) analysis to obtain the lowest achievable detection and reporting 
limits. The air samples collected in the Summa canisters have a 30-day holding time. Note the desired analytical 
method on the Chain of Custody form. 

6 Decontamination 

The equipment used for air sampling does not require decontamination in the field. The Summa canisters 
will be individually cleaned and certified to 0.02 ppbv THC for the project-specific analyte list by the contract 
laboratory prior to shipment. Insure that documentation of this certification is included on a tag attached to the 
canister and in the paperwork that accompanies the canister shipment from the lab. 

7 Documentation 

Record all field activities, environmental and building conditions, and sample documentation in the field 
notebook. 
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