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1.0 INTRODUCTION 

This Indoor Air Quality Monitoring Plan (Plan) has been prepared for the former General 
Electric (GE) Aviation Division facility located at 220 South Dawson Street, Seattle, 
Washington (the Site).  It describes the tasks, methods, and procedures for collection of indoor 
air samples to address the Washington State Department of Ecology (Ecology) request to verify 
indoor air quality for the south side of McKinstry’s 5005 3rd Avenue building has not been 
impacted by vapor intrusion from the adjacent chlorinated solvent groundwater plume. 

This Plan presents the details for sampling procedures, selected analyses, sampling frequency, 
and quality assurance (QA) procedures associated with sampling and laboratory analysis.  The 
Plan also provides additional field/operational information to be collected to document the work 
performed under this Plan.   

1.1 PROPERTY, SITE DESCRIPTION & BACKGROUND 

During historical operations at the Site, hazardous substances such as chlorinated solvents and 
petroleum products were released from sumps and tanks and entered the underlying soils and 
groundwater. These contaminants have been detected in the air, soil, and groundwater beneath 
the Site.  The contaminants have also migrated in the groundwater to the west. 
 
The subject property for this Plan is located at 5005 3rd Avenue in Seattle, WA (Figure 1), which 
is just to the north of the Site.  The building is surrounded by asphalt pavement, and is currently 
used as office space.  The surrounding areas/businesses are primarily commercial operations.  
Groundwater contamination (chlorinated solvents) is present immediately adjacent to the 
southern edge of the building.  
 

2.0 INDOOR AIR SAMPLING PLAN 

2.1 PURPOSE AND SCOPE 

The purpose of the proposed indoor air sampling is to assess if the chlorinated solvent plume 
located to the south of the 5005 3rd Avenue building (Figure 2) could be affecting the indoor air 
quality as a result of vapor intrusion.  Because impacted groundwater is only present along the 
southern boundary of the building, indoor air sampling will only take place in the southern 
portion of the building.  If the indoor air samples indicate that chemicals of concern (COCs) are 
present above applicable MTCA Method B cleanup levels (CULs), contingency measures will be 
considered as discussed in Section 3.0. To accomplish these objectives, AECOM has conducted 
or will conduct the following scope: 
 

 A site visit was performed on November 28, 2018 to observe the building layout, 
inventory chemical use within the building, and evaluate potential indoor air sampling 
locations.  Ecology and McKinstry staff also participated in the site visit.   
 

 Collect four indoor air samples within the first floor of the building, four ground level 
outdoor ambient air samples, and one rooftop ambient air sample near a building air 
intake (Figures 2 and 3).  Samples will be collected over an eight-hour period using 



 

 

 

Summa canisters.  One sampling event will be conducted in January 2019 to evaluate 
cold-weather conditions, and a second event will be conducted in the summer of 2019 to 
measure warm-weather conditions. 

 
 Submit the air samples to an Ecology accredited laboratory, for analysis of volatile 

organic compounds (VOC) using EPA Method TO-15 (Table 1). 
 

 Prepare a technical memorandum summarizing the findings of the indoor air sampling 
events and our conclusions and recommendations. 

 
2.2 COCs AND CLEANUP LEVELS 

Concentrations in the groundwater plume adjacent to the 5005 3rd Avenue building currently (or 
as recently as early 2017) exceed the site-specific shallow groundwater CULs for 
trichloroethylene (TCE), tetrachloroethylene (PCE), and 1,1,1-trichloroethane (TCA).  Other 
site-specific COCs including 1,1-dichloroethylene (1,1-DCE) and cis-1,2-dichloroethylene (cis-
1,2-DCE) were also detected (below CULs) over this timeframe.  Indoor air samples will be 
analyzed for all of these COCs. 

The CULs and points of compliance for indoor air for this Plan were established in the Cleanup 
Action Plan (CAP) (Ecology 2014) and are summarized in Table 1. 
 
2.3 AIR SAMPLING METHODS AND PROCEDURES 

The air sampling will be performed in general conformance with Ecology’s Guidance for 
Evaluating Soil Vapor Intrusion in Washington State (Ecology 2009), and ITRC’s Technical and 
Regulatory Guidance: Vapor Intrusion Pathway – A Practical Guideline (ITRC 2007). 
 
Four indoor air (5005-IA-1 through 5005-IA-4) and five ambient air (5005-AA-1 through 5005-
AA-5) samples will be collected from the general locations shown on Figures 2 and 3.  The 
indoor air samples will be collected from a height of 3 to 5 feet above the ground surface, in the 
breathing zone of seated or standing workers.  If a proposed IA sample is not accessible the IA 
sample will be moved to nearby location with the same physical characteristics (e.g., enclosed 
office space or open space).  If IA and AA samples are collected on a weekend then the heating, 
ventilation, and air conditioning (HVAC) system must be operating in a normal 
weekday/business hour manner and indoor office temperatures are set to normal business hour 
temperatures before sampling can begin.  The four IA samples will by collected from the 
following location types: 
 

 5005-IA-1 will be collected in an open area, such as a cubicle workspace. 

 5005-IA-2 will be collected in a closed office space, such as a conference room or 
individual office. 

 5005-IA-3 will be collected in a semi-enclosed office space, such as a working area with 
two or three walls. 

 5005-IA-4 will be collected in a closed office space, such as a conference room or 



 

 

 

individual office. 

 
The five ambient air samples will be collected outside the building; one on each corner of the 
building and one on the roof next to an air intake.  The ambient air sampling locations along the 
corner of the building will not be near any HVAC discharge outlets.   Wind direction at the time 
of sampling will be noted in the field report. Ambient air samples will be collected 
approximately 5 to 8 feet above the ground surface.  Sampling “canes” will be attached to the 
canister intakes in the event of rain to prevent moisture from entering the canisters and adversely 
affecting the sample. 
 
IA and AA samples will be collected over an 8-hour period using 6-liter Summa canisters with 
an initial vacuum of greater than 25 inches of mercury. The flow controller will be preset by the 
laboratory to allow for the proper flow rate.  The flow controller will be attached to the intake on 
the canister, and the flow control valve will be opened to allow air to enter the canister over an 
8-hour period.  The progress of the sampling will be periodically monitored.  The initial check 
will be performed 1 to 2 hours after the beginning of sampling to verify that the flow valve is 
correctly calibrated.  The sampling will be terminated if the final vacuum is greater than 5 inches 
but less than 7.5 inches of mercury in less than 8 hours.  The final vacuum in all collected samples 
should be at least 5 inches of mercury.  As long as the differential pressure is greater than 4 inches 
of mercury ambient pressure, the flow through the device will remain approximately constant as 
the canister fills. The final vacuum will be recorded at the end of the 8-hour time period, and the 
valves will be closed.  All air sampling equipment and instrumentation will be provided and 
operated in accordance with the operating instructions and the air sampling guide provided by 
the laboratory.  
 
A daily field report summarizing the daily activities will be prepared by the field personnel.  
Sample collection data and requested analyses will be recorded on chain-of-custody forms.  
Photographs will be taken of each sampling location.  Weather data (e.g., barometric pressure 
and temperature) and wind predictions will be obtained from local weather monitoring stations 
and recorded at the beginning, midpoint, and end of the sampling period.  
 
All Summa canisters received from the laboratory will be checked for correct vacuum.  The 
vacuum gauges provided by the laboratory as part of the sample train (i.e., canister and flow 
controller) will be used to record the initial and final vacuums in the air sampling canister.   
 
The air samples will be analyzed for TCE, PCE, TCA, cis-1,2-DCE, and 1,1-DCE by EPA 
Method TO–15.  Analytical results will be requested from the laboratory within 3 business days 
of sample receipt.  The analytical data will be reviewed and validated by an AECOM chemist.   
 

3.0 CONTINGENCY PLAN 

In the event that COC concentrations are detected in proposed indoor air samples (corrected for 
ambient/background contribution per Ecology guidance; Ecology, 2009) in excess of the 
applicable CULs, additional air monitoring will be recommended.  The re-sampling will be 
performed to confirm that the initial sampling results are representative of the indoor air quality. 



If vapor intrusion impacts to the indoor air quality are confirmed, immediate mitigation measures 
will be evaluated such as adjustments to the HVAC system (e.g., increasing air exchanges per 
hour) or other engineering controls. Mitigation/contingency measures will be submitted to 
Ecology and McKinstry for approval prior to implementation. If mitigation measures are 
warranted and are subsequently implemented, conformational air monitoring will also be 
performed to confirm the effectiveness of these measures. 

4.0 QUALITY ASSURANCE PLAN AND ANALYTICAL PROCEDURES 

Sample collection and handling, internal quality control guidance, collection of blind field 
duplicates, data validation, field QA/QC sample evaluation, and data reduction and reporting 
will be conducted in accordance with Appendix B (Compliance Monitoring Plan) of the 
Engineering Design Report GE S Dawson Street Phase 1 ISCR Injection Program for the Site 
(AECOM, 2019). 

5.0 REPORTING 

Initial, non-validated analytical results will be provided to Ecology within approximately 7 days 
following sample receipt at the laboratory.  In addition, GE will prepare an indoor air monitoring 
report for submittal to Ecology within 45 days of analytical data receipt by AECOM.  The report 
will include the following components: 

 A summary of field activities

 A detailed description of deviations from the required tasks not otherwise documented in
this work plan or amended requests

 Tabulated summary of sample data results

 Figures showing actual sample location

 Copies of analytical report and laboratory data validation memoranda

6.0 REFRENCES 
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Vapor Intrusion in Washington State:  Investigation and Remedial Action.  Revised April 
2018. 
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Table 1 
Summary of Cleanup Levels and Points of Compliance 

Chemical of Concern 

Indoor Air Indoor Air Indoor Air 

MTCA 
Method B 

(μg/m3) 

Immediate 
Action Levela 

(μg/m3) 

Short-Term  Indoor 
Air Action Level 

(µg/m3)b 
Trichloroethylene  0.37 1.3 7.5
Tetrachloroethylene  2.5 8.74 NA
cis-1,2-dichloroethylene Nonec None None 
1,1-dichloroethylene 12.74 44.52 NA
1,1,1-trichloroethane 332 1125 NA
Vinyl chloride 0.28 0.98 NA 
trans-1,2-dichloroethylene 3.8 13.3 NA

a The immediate action level (IAL) is based on a typical working exposure, which assumes a 10-hour workday, 5 workdays per week, and 50 work weeks 
 per year. The establishment of this IAL serves as a protective interim measure and does not substitute for the MTCA requirements to meet the Method B 
 indoor air cleanup level at the Site by implementation of the Ecology selected remedy within a reasonable restoration timeframe. 
b The short-term indoor air action level is taken from Ecology’s Draft Vapor Instruction Investigations and Short-Term TCE Toxicity Implementation Memorandum #22 
(November 21, 2018), Table 1, Workplace Scenario for non-carcinogenic effect based on a 45-hour work week.  
c No toxicity data are available. 

Notes: 
Indoor air point of compliance:  Indoor air values are based on the lower of concentrations established by applicable federal and state laws and MTCA Method B indoor 
cleanup levels for unrestricted land use.  The point of compliance for indoor air is the indoor air throughout the Site. 
μg/m3 – micrograms per cubic meter 
MTCA – Model Toxics Control Act 
NA – not applicable 
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