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1 Introduction 
This Sampling and Analysis Plan (SAP) describes air quality monitoring to be conducted 
at 313 S Findlay St in Seattle, Washington. Monitoring will be conducted under Tier 3 of 
the Inhalation Pathway Interim Measure (IPIM) program, a tiered decision process to 
assess the risk to human health in indoor air with respect to the vapor intrusion (VI) 
exposure pathway. Tier 3 of the IPIM program addresses building-specific monitoring for 
contaminants of concern (COCs) in specific media including indoor air, ambient air, and 
sub-slab soil gas. The purpose of Tier 3 assessment is to evaluate whether indoor air is 
being unacceptably impacted by VI. 

Aspect Consulting, LLC (Aspect) will perform the work on behalf of the four potentially 
liable persons (PLPs) [Art Brass Plating, Blaser Die Casting, Capital Industries, and PSC 
Environmental Services, LLC] identified by the Washington State Department of 
Ecology (Ecology) in Agreed Order #DE10402 for the West of 4th Site. The Tier 3 
assessment will be conducted in general conformance with the Revised Vapor Intrusion 
Assessment, Monitoring, and Mitigation (VIAMM) Plan (Farallon, 2015). If monitoring 
results indicate unacceptable impacts, Ecology will be consulted regarding the need to 
either further assess indoor air impacts or implement an interim measure to mitigate the 
VI pathway. If the results indicate no unacceptable impacts, this will be documented in a 
report which does not propose mitigation. 

1.1 Background 
As shown on Figure 1, the Art Brass Plating, Inc. (ABP) facility at 5516 3rd Ave S is 
located directly across the street from 313 S Findlay St. Environmental investigations 
have confirmed the likely release of chlorinated solvents from the ABP facility to soil and 
groundwater, and several buildings in the immediate vicinity and downgradient of the 
ABP facility have undergone Tier 3 air quality monitoring. Monitoring was not 
previously conducted at 313 S Findlay St because the building tenant was using products 
containing trichloroethene (TCE), the primary COC at the ABP facility, and it was 
assumed that this would result in indoor air concentrations far above those potentially due 
to VI. Late last year, however, Art Brass Aerospace Finishings (ABAF; a subsidiary of 
ABP) became the new tenant at 313 S Findlay St. It is our understanding that ABAF does 
not use TCE (or other chlorinated solvent COCs) in its operations. 

The IPIM program was specifically developed to evaluate VI where impacted 
groundwater is a potential source of volatile contaminants. Interim cleanup actions at the 
ABP facility, ongoing since 2008, have significantly reduced chlorinated COC 
concentrations in groundwater such that TCE levels recently measured in monitoring 
wells MW-4 and MW-14 (see Figure 1) would not trigger a Tier 3 assessment at 313 S 
Findlay St. Due to the building’s proximity to the ABP facility, however, the potential 
exists for volatile contaminants to migrate directly from impacted vadose zone soils via 
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soil gas. Ecology, therefore, continues to believe that VI could potentially affect indoor 
air concentrations within the building. 

1.2 Site/Building Description 
313 S Findlay St is a commercial building occupied by ABAF, which provides finishing 
services to aerospace clients. The first floor plan of this slab-on-grade structure is shown 
on Figure 1. According to King County Assessor information (on Parcel No. 172280-
1465), the building was constructed in 1978 and has a total floor space of 15,755 square 
feet. The northeast portion of the building consists of two stories, the lower of which 
contains office space, a small kitchen, and restrooms. The remainder of the building, 
which has an open floor plan with a 28-foot-high ceiling, is devoted to company 
operations, including electroplating, chemical film/primer application, and metal surface 
cleaning/stripping. Enclosed areas in this portion of the building include a spray booth, a 
mixing booth, and a sand blasting room. 

According to Western Mechanical Systems, Inc., the company that operates and services 
the building’s HVAC systems, the office area receives 150 to 200 cubic feet per minute 
(CFM) of forced fresh air per floor, and is passively vented. Therefore, the office area 
likely has some positive pressurization, which may decrease the potential for VI in that 
area. The forced fresh air system operates continuously during the work day. 

2 Scope of Work 

2.1 Site Walk/Building Evaluation 
Aspect conducted a site walk on March 13, 2015, and was accompanied by ABP and 
Ecology representatives during a portion of the site walk. The sampling plans described 
in this section (number of samples, sampling locations, etc.) were discussed with the 
Ecology representative during the site walk. Aspect will complete a building evaluation 
form (Appendix A) for 313 S Findlay St and include the completed form as an appendix 
to the Tier 3 assessment report.  

Due to the nature of their business, ABAF uses many liquid products in the building that 
contain volatile organic compounds (VOCs) which could potentially volatilize into 
indoor air. To the extent possible, mixing and application of liquid products containing 
VOCs are performed in the mixing booth and spray booth (Figure 1). Based on our 
review of material safety data sheets (MSDSs) for products used in the building, none of 
the products contain the COCs specific to the ABP facility. However, some of the 
products do contain other VOCs, including hydrocarbons, alcohols, ketones, and acetates, 
as well as two chlorinated organic compounds (p-chlorobenzotrifluoride and p-chloro-
A,A,A-trifluorotoluene).  
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2.2 Indoor Air Samples 
Sampling indoor air for evidence of VI may be problematic at this location due to the fact 
that ABAF stores and uses liquid products containing VOCs which would logically be 
present in indoor air. High concentrations of non-target VOCs in indoor air samples may 
cause the laboratory to modify its analytical method and/or perform sample dilutions to 
protect its instruments. As a result, COC detection limits may be too high to allow for a 
meaningful VI evaluation. 

Two indoor air samples will be collected during each of two sampling events (conducted 
at least several days apart) in the first-floor office area of the building, at the approximate 
locations shown on Figure 1. In spite of fact that the office area may have some positive 
pressurization, which may decrease the potential for VI, it was selected for sampling 
because it is closest to the ABP facility, likely has far less ventilation that the warehouse 
area, and likely has lower vapor-phase VOC concentrations resulting from liquid product 
use. Indoor air sampling will be conducted in accordance with the Standard Operating 
Procedure (SOP) provided in Appendix B.1 The samples will be collected in 6-liter 
Summa canisters that are individually certified “clean” by Air Toxics Ltd. The canisters 
will be placed on a chair or desk if possible to elevate the sample intake to approximate 
breathing level. Each canister will be outfitted with a 0.2 µm filter, a vacuum gage, and 
an 8-hour controller. Initial and final vacuum on the Summa canisters will be recorded. 
Sampling time will be approximately 8 hours. 

2.3 Ambient Air Samples 
An ambient (outdoor) air sample will be collected coincident with each indoor air 
sampling event. The ambient air sample will likely be located on the roof of the building, 
upwind and separated to the maximum extent possible from any roof exhausts/vents. 
Ambient air sampling will be conducted in accordance with the SOP provided in 
Appendix C.1 Similar to indoor air sampling, the samples will be collected in 6-liter 
Summa canisters that are individually certified “clean” by Air Toxics Ltd. Canisters will 
be outfitted with a 0.2 µm filter, a vacuum gage, and an 8-hour controller. Initial and final 
vacuum on the canisters will be recorded, and sampling time will be approximately 8 
hours. 

2.4 Sub-Slab Soil Gas Samples 
A sub-slab soil gas sample will be collected in the warehouse area of the building, at the 
approximate location shown on Figure 1. The sample will not be collected on the same 
day as the indoor air sampling events. 

Sub-slab soil gas sampling will be conducted in accordance with the Standard Operating 
Procedure (SOP) provided in Appendix D, and will include leak testing using helium to 
ensure integrity of the vapor port seals and rule out the possibility of biased results due to 
the presence of VOCs in the indoor air. The sample will be collected in a 1-liter Summa 
canister that is individually certified “clean” by Air Toxics Ltd. The canister will be 

1 Times noted in the SOPs for indoor and ambient air sampling will be adjusted to account for the fact 
that a sampling duration of approximately 8 hours (rather than 24 hours) will be used. 
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outfitted with a 0.2 µm filter, a vacuum gage, and a 30-minute controller. Initial and final 
vacuum on the Summa canisters will be recorded. Sampling time will be approximately 
30 minutes. 

2.5 Sample Identification 
Sample locations will be recorded on a site map and described in field notes. Samples 
will be assigned a consistent nomenclature. Sample names will contain labels IA, AA, 
and SS, which stand for Indoor Air, Ambient Air, and Sub-Slab soil gas, respectively. 
Sample names will also contain the date of sample collection. For example, a full sample 
name might be “313-SS-031915”, which is a sub-slab soil gas sample collected at 313 S 
Findlay St on March 19, 2015. 

3 Laboratory Analysis and Reporting 
Samples will be analyzed for the following COCs: 

tetrachloroethene (PCE) 1,1-dichloroethene trans-1,2-dichloroethene 
trichloroethene (TCE) cis-1,2-dichloroethene vinyl chloride  

The indoor air and ambient air samples will be analyzed using modified TO-15 SIM 
(Sh)/SpRL (TCE @ 3pptv). The sub-slab sample will be analyzed using modified TO-15-
LL (Sh). Reporting limits (RLs) are provided in Table 1, along with current inhalation 
pathway interim measure action levels (IPIMALs) for a commercial scenario.  

Sampling results will be evaluated in accordance with the Revised VIAMM Plan 
(Farallon, 2015). Indoor air concentrations will be corrected to account for the 
contribution of ambient air. Adjusted results will then be compared to the IPIMALs in 
Table 1 by calculating a cancer cumulative exceedance factor (CCEF) and a non-cancer 
cumulative exceedance factor (NCCEF) for each sample. If the CCEF or the NCCEF 
exceeds a factor of 10 for any sample (indicating a carcinogenic risk of greater than 1E-5 
and/or a hazard index greater than 1), the need to implement an interim measure to 
address the potential VI threat will be discussed with Ecology. 

Soil gas concentrations will be evaluated primarily for the purpose of determining 
whether COC concentrations detected in indoor air (if any) are likely due to VI. For this 
purpose, the following logic will be applied: 

 If the COC detected in indoor air is not detected in soil gas, then it may be 
due to an indoor air source rather than VI. 

 If the COC detected in indoor air is also detected in soil gas, then VI is likely 
contributing to the indoor air concentration. 

A draft Tier 3 assessment report will be prepared and submitted to Ecology for review. 
Upon Ecology’s approval, we will provide the report to the property owner. The report 
will include the analytical results, calculation of corrected indoor air concentrations, 
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calculation of CCEF and NCCEF values, and a map showing the sample locations. 
Recommendations for future action will also be provided. 

4 Quality Assurance Plan 

4.1 Summa Canister Handling and Custody 
The Summa canisters will be handled in the manner described below: 

 The canisters will be stored at all times in the original shipping containers 
supplied by the laboratory, except during sampling, to prevent potential 
damage. 

 Following sampling, the canisters will be packed in their original shipping 
containers and sent within 3 days to Air Toxics, Limited, in Folsom, 
California, for sample analysis. 

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

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

4.2 Data Quality Indicators 
Data quality indicators (DQIs), including precision, accuracy, representativeness, 
comparability, and completeness (PARCC parameters), and data RLs are dictated by the 
data quality objectives, project requirements, and intended uses of the data. For this 
project, a primary criterion of the analytical data is to be of sufficient technical quality to 
determine whether the CCEF and NCCEF values calculated using the laboratory-reported 
COC concentrations are above or below a factor of 10. An assessment of data quality is 
based upon quantitative (precision, accuracy, and completeness) and qualitative 
(representativeness and comparability) indicators. Definitions of these parameters and the 
applicable QC procedures are presented below. 

4.2.1 Precision and Accuracy 
Precision measures the reproducibility of measurements, while accuracy measures 
correctness and includes components of random error (variability due to imprecision) and 
systemic error. Analytical precision is the agreement among multiple analyses of the 
same sample, which is quantitatively expressed as the relative percent difference (RPD) 
between duplicate sample results. Analytical accuracy is measured by comparing the 
percent recovery of analytes spiked (as compared to the expected value) to pre-
established acceptance criteria. 
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Elements of quality control employed by Air Toxics, Limited, to ensure analytical 
precision and accuracy (as well as other DQIs) are discussed in their Quality Manual, 
excerpts of which are included in Appendix E. 

Field duplicate samples represent total precision, the reproducibility associated with the 
entire sampling and analysis process for a given sampling event. However, the actual 
variability in vapor concentrations between sampling events is expected to be much 
greater than any variability in measured concentrations that would be quantified through 
the analysis of field duplicate samples. For this reason, we do not propose to collect field 
duplicates for this project. 

4.2.2 Representativeness 
Representativeness measures how closely the measured results reflect the actual 
concentration or distribution of the chemical compounds in the matrix sampled. The goal 
of air sampling is to estimate long-term average COC concentrations in indoor air 
resulting from VI. Because there is temporal variability in these concentrations, the 
sampling is conducted during a cold outdoor temperature interval, which increases the 
likelihood that average VI impacts to indoor air quality will not be under-estimated.  

The following steps will be taken to increase the likelihood that vapor sampling results 
are representative: 

 Time-integrated samples will be collected over 8-hour (for indoor and ambient 
air) and 1-hour (for sub-slab soil gas) sampling periods; 

 Sampling will be conducted during the workday when ABAF operations are 
ongoing; 

 ABAF will be asked to take steps to limit building ventilation (e.g., by keeping 
the delivery doors closed to the maximum extent possible) during the 
sampling period; 

 Two indoor air samples will be collected several days apart from different 
locations inside the building, and the sample with the higher detections (i.e., 
highest calculated CCEF/NCCEF values) will be used to access VI. One sub-
slab soil gas sample will also be collected, and results will be considered along 
with the indoor air results. 

4.2.3 Comparability 
Comparability is a qualitative parameter expressing the confidence with which one data 
set can be compared with another. The use of standard techniques for sample collection 
and a certified analytical laboratory for laboratory analyses should make data collected 
comparable between air sampling events. 

4.2.4 Completeness 
Completeness is defined as the percentage of measurements made that are judged to be 
valid measurements. Results will be considered valid if all the precision, accuracy, and 
representativeness objectives are met and if RLs are sufficient for the intended uses of the 
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data. COC concentrations for indoor air canisters are considered critical and thus have a 
100 percent target completeness goal. 

If overall completeness is less than 100 percent for vapor canister COC data, Art Brass 
Plating will assess the reason for the lack of completeness. Further sample collection may 
be necessary, and will be completed under advisement from Ecology. 

5 Schedule 
The Tier 3 monitoring is scheduled to be conducted in mid- to late-March, pending 
Ecology’s approval of this SAP. This schedule is selected in order to collect “reasonable 
worst-case” samples. Summa canisters will be ordered from Air Toxics, Limited, as soon 
as this SAP is approved. If all samples cannot be collected prior to the end of March 
2015, then Ecology will be contacted as soon as possible with a revised schedule. 

6 References 
Ecology, 2009, Guidance for Evaluating Soil Vapor Intrusion in Washington State: 

Investigation and Remedial Action, Washington State Department of Ecology, 
Toxics Cleanup Program, Review Draft, October 2009. 

Farallon Consulting, LLC, 2015, Revised Vapor Intrusion Assessment, Monitoring, and 
Mitigation Plan, February 2015. 

Limitations 
Work for this project was performed and this report prepared in accordance with 
generally accepted professional practices for the nature and conditions of work completed 
in the same or similar localities, at the time the work was performed. It is intended for the 
exclusive use of West of 4th Site, Site Unit 2 for specific application to the referenced 
property. This report does not represent a legal opinion. No other warranty, expressed or 
implied, is made.
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Table 1 - IPIMALs and Reporting Limits for Compounds of Concern in Air

Compound of Concern Cancer Noncancer TO-15-LL (Sh) TO-15 SIM (Sh)/SpRL (TCE @ 3pptv) 1-Liter Canister
(4)

6-Liter Canister
(5)

Tetrachloroethene (PCE) 22 7.5 0.68 0.14 1.8 0.23

Trichloroethene (TCE)
(2) 1.5 0.39 0.54 0.016 1.4 0.028

1,1-Dichloroethene -- 39 0.40 0.040 1.0 0.069

cis-1,2-Dichloroethene -- 6.8 0.40 0.081 1.0 0.14

trans-1,2-Dichloroethene -- 12 0.40 0.081 1.0 0.14

Vinyl Chloride 0.66 19 0.26 0.026 0.68 0.044

--              No toxicity value was available. Therefore, an IPIMAL could not be calculated.

IPIMALs   Inhalation pathway interim measure action levels

Notes:

1) All concentrations are in units of micrograms per cubic meter (ug/m
3
).

2) In addition to IPIMALs, TCE results will be compared to short-term action levels in the EPA Region 9 memorandum

    re Response Action Levels and Recommendations to Address Near-Term Inhalation Exposures to TCE in Air from

    Subsurface Vapor Intrusion , dated July 9, 2014. These include a 7 ug/m
3
 action level for accelerated response

    (mitigation measures to be implemented as soon as possible), and a 21 ug/m
3
 action level for urgent response

    (mitigation measures to be implemented immediately).

3) These limits do not take into account sample dilution due to canister pressurization. Per Air Toxics, the dilution  

    factor from pressurization will typically raise reporting limits by a factor of 2.4 to 2.6 when using a 1-liter canister, 

    and by a factor of 1.5 to 1.7 when using a 6-liter canister.

4) The 1-Liter canister (sub-slab) sample will be analyzed by Method TO-15 Low Level. Values in that column were

    multiplied by 2.6 to account for canister pressurization (see Note 3).

5) The 6-Liter canister (indoor and ambient air) samples will be analyzed by Method TO-15 SIM (Sh)/SpRL (TCE @ 3pptv).

    Values in that column were multiplied by 1.7 to account for canister pressurization (see Note 3).

Commercial Scenario
(2) Accounting for Canister Pressurization

Lowest Achievable Reporting Limit cited by Air Toxics
(3)

Indoor Air IPIMALs for Lowest Reporting Limit (Approx.) after 

Laboratory Analytical Method

Aspect Consulting

3/16/15
S:\Art Brass Plating 050067\Vapor plan implementation\VI Assessment Activities\313 Findlay\SAP\Final\SAP Table 1 - Table1

Table 1
SAP for Tier 3 Air Quality Monitoring

Page 1 or 1



CAD
 Path: Q

:\Art B
rass Plating\0

5
0

0
6

7
  Art B

rass\2
0

1
5

-03 M
eeting\050067-02.dw

g Letter L || D
ate Saved:  M

ar 16
, 20

15
 1

0:33
am

  || U
ser: scudd

First Floor Plan and Sampling Locations
313 South Findlay Street

Art Brass Plating
Seattle, Washington

MAR-2015
PROJECT NO.

050067

FIGURE NO.

1

BY:

DAH/SCC
REVISED BY:

-

Water Table Monitoring Well

Sub-Slab Vapor Sampling Location

Indoor Air Sampling Location Feet
0 30 60

Legend



 

APPENDIX A 

Building Evaluation Form 
 

  



 
Building Evaluation Form 
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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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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 



 
Standard Operating Procedure for Indoor Air Sampling (Using USEPA TO-14 
or TO-15 Analytical Method) 

Page 3 of 3 

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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Standard Operating Procedure for 
Sub-Slab Soil Gas Sampling 

Purpose 
The purpose of this SOP is to provide field personnel with an outline of the specific 
information needed to collect and document representative sub-slab soil gas samples. The 
recommended sub-slab soil gas sampling technique, as presented in this SOP, is based on 
the assumption that soil gas samples should be representative of chemicals that may 
volatilize from the uppermost aquifer into the vadose zone or from soil contamination 
within the vadose zone. 

Sampling Equipment and Materials 
The following equipment and supplies are necessary to properly conduct sub-slab soil gas 
sampling: 

 Rotary hammer drill with 5/8-inch diameter drill bit. 

 Extension cord and generator (depending on access to power and outlets). Note 
that if a generator is required, it may be necessary to vent the exhaust outside. 

 Appropriate number of vapor pin assemblies with silicon sleeves. 

 1½-inch diameter drill bit and vapor pin drilling guide (for flush mount 
applications). 

 Vapor pin secure cover and #14 spanner wrench (for flush mount applications). 

 Wet/dry shop vacuum with HEPA filter to collect drill cuttings. 

 ¾-inch diameter bottle brush for cleaning vapor pin hole after drilling. 

 Vapor pin installation/extraction tool and dead blow hammer. 

 VOC-free hole patching material and putty knife (for temporary applications). 

 Summa canisters, flow controllers, and fittings from laboratory for collection of 
samples per the sampling and analysis plan. 

 Adjustable crescent wrench for Swagelok fittings on summa canisters. 

 Leak test shroud to enclose vapor point, tubing, and summa canister. 

 Tracer gas (laboratory grade helium), typically supplied in a gas cylinder.  

 Tracer gas meter capable of measuring concentrations in parts per million. 

 Tedlar bags for field screening during leak testing. 

 Flow regulator and tubing to connect tracer gas cylinder to vapor shroud. 
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 Disposable ¼-inch (outer diameter) Teflon®-lined tubing, ¼-inch compression 
tee, and #15 silicone tubing for connecting summa canister to leak test should 
purge line and vapor pin. 

 Air pump (peristaltic) and flow meter for purging vapor point. 

 An accurate and reliable watch set to the correct time. 

 A calculator. 

 Field notebook, applicable project work plans or sampling analysis plans, and 
Chain of Custody and Custody Seals. 

 Health-and-safety equipment and supplies (e.g., personal protective equipment 
[PPE]) as described in the relevant site health-and-safety plan (HSP). 

 Shipping packaging for the canisters (typically provided by laboratory). 

Sampling Procedures 
Preparation for Sampling 

 Prior to beginning, have the sampling locations cleared for utilities, verify access 
agreements are in place, and obtain required permits, as appropriate. 

 Install sub-slab vapor sampling pins at locations described in the sampling and 
analysis plan according to manufacturer’s instructions. 

 Allow for an “equilibration period” of at least 16 hours between sampling pin 
installation and sample collection. 

Sampling Methodology 
Sample Collection 

 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. Fill out the sample tag attached 
to the canister (do not use Sharpie pens when air sampling). 

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

 Connect the flow controller with built in pressure gauge at the top of the canister 
(canister may also have integrated pressure gauge) and connect the Teflon tubing 
using Swagelok fitting provided. 

 Place the canister in the leak test shroud and connect to both the purge line 
(included with leak test shroud) and the vapor pin using the ¼-inch compression 
tee. The valve on the purge line should be open. 

 Seal the lid on the leak test shroud and inject helium into the shroud using the 
gas cylinder and flow regulator. Maintain a known concentration of tracer gas in 
the shroud (typically 20 to 50 percent). Maintain the selected concentration of 
tracer gas for the duration of the sample. 

 Purge each soil vapor port at approximately 100 mL/min using the air pump to 
ensure that the soil gas sample is representative of subsurface conditions. A 
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minimum of three tubing/apparatus volumes should be removed, accounting for 
the thickness of the slab. Use the following equation to calculate approximate 
volume to be purged: 

V = π x r2 x l 

Where:  

V = Volume of tubing 

r = the inner diameter radius of the tubing being used [inches] 

l = the length of the tubing being used [inches] 

π = 3.14 

Convert to mL using 1 inch3 = 16.387 mL to determine how long to purge 
port.  

 Capture purged vapor in Tedlar bags and field screen the air collected using the 
helium meter at the end of the purge period. The concentration of the tracer gas 
in the bag must be less than 5 percent of the shroud concentration to ensure there 
is no significant leakage in the vapor pin seal or sampling train. 

 After confirming the integrity of the vapor pin seal and sampling train, close the 
valve on the purge line and open the valve on the Summa canister to begin 
sample collection. Immediately record the initial pressure on the gauge. 

 Monitor the pressure of the canister during sampling to verify the flow rate 
appears correct. It is necessary to check the canister prior to completion because 
the accuracy of the flow regulators can vary slightly, causing the canisters to fill 
faster than expected. 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, the field book, and applicable field forms. 
Sample collection will be considered complete, regardless of final pressure, after 
the stated sample period has elapsed. 

 Record all sample information in the field book and/or applicable field forms 
including the following: 

 Pertinent weather information, 

 Sample identification/location, 

 Sample start and end (collection) date and times, 

 Location of sample (distance from walls shown on building floor plan), 

 Initial and final pressure of canister, 

 Canister number, and 

 Notes regarding leak test, if applicable.  
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 When sampling is complete, close the valve on the summa canister and break 
down the sampling apparatus. The Teflon tubing and ¼-inch compression tee 
should not be reused. 

Post-Sample Collection Procedures 
Fill out tags on summa canisters 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 start 
time of sample, 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, and low-level analyses, as necessary prior to sample expiration. 

Analysis 
The soil gas samples should be analyzed using in accordance with the sampling and 
analysis plan. The air samples collected in the Summa canisters have a 30-day holding 
time. Note the desired analytical methods on the Chain of Custody form, be sure the 
laboratory is aware of leak tested samples and analysis. 

Decontamination 
The equipment used for soil gas sampling does not require decontamination in the field. 
Teflon tubing and ¼-inch compression tee should not be reused. Vapor pins should be 
decontaminated with an Alconox wash, rinse, and heating to 130 degrees Celsius (270 
degrees Fahrenheit). 

Documentation 
Record all field activities, environmental and building conditions, and sample 
documentation on the appropriate field forms and field notebook. 

References 
EPRI, Reference Handbook for Site Specific Assessment of Sub-Surface Vapor Intrusion 

to Indoor Air, March 2005. 

California Environmental Protection Agency, Department of Toxic Substances Control, 
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Water Quality Control Board, Advisory Active Soil Gas Investigations, April 
2012. 

Department of Environmental Protection, Commonwealth of Massachusetts, Indoor Air 
Sampling and Evaluation Guide, WSC Policy #02-430, Boston, Massachusetts, 
April 2002. 

New Jersey Department of Environmental Protection, Vapor Intrusion Guidance, October 
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New York State Department of Health, Guidance for Evaluation Soil Vapor Intrusion in 
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