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1.0 Introduction 

At the request of Kiddie Academy (Client), EVREN Northwest, Inc. (ENW) conducted a Focused Sub-Slab 
Vapor Investigation (FSSVI) at the commercial property located at 8701 Greenwood Avenue North in 
Seattle, Washington (Subject Site, Figures 1 and 2).  The scope of work completed during this investigation 
further assesses the data gaps identified in ENW’s Work Plan1 to fulfill Washington Department of 
Ecology’s (Ecology’s) site closure2 pursuant to Client’s plans to redevelop the subject property as a child 
daycare facility.   

This report summarizes previous environmental work and describes the sub-slab vapor survey at the on-
site building and evaluates the vapor intrusion (VI) potential of selected petroleum-related volatile organic 
constituents (VOCs) and selected chlorinated VOCS (cVOCs) at the subject site.  This work was authorized 
by the Client on December 29, 2021.  

2.0 Background 

Site background is detailed in ENW’s previously submitted work plan1. Based on this history, ENW 
prepared the Data Gap Investigation Work Plan (Work Plan),1 which is the basis of the Scope of Work 
(SOW) outlined in the following section and followed in the sub-slab vapor sampling activities presented 
in this report. 

2.1 Scope of Work 
This work was performed in accordance with the SOW provided in ENW’s proposal dated December 7, 
2021.   

The SOW included the following tasks: 

Prepared an internal Sample/Analysis Plan for sample collection. 
Ordered a utility clearance to identify public utilities in the area. 
Collected six sub-slab vapor samples beneath the current commercial building. 
Submitted samples to an independent laboratory for analysis. 
Evaluated analytical data against MTCA’s Method B screening levels. 
Completed this report describing the above activities and findings. 

 

Appendix A presents photos of work conducted on site during this SOW. 

 

1 ENW, December 8, 2021.  December 2021 Work Plan for Focused Data Gap Investigation, Future Kiddie Academy, Former Texaco 
#2111544, 8701 Greenwood Avenue North, Seattle, Washington, Facility/Site ID# 6416: Prepared for Kiddie Academy.

2 Ecology, March 8, 2021.  Response to Change of Use Request at the Following Cleanup Site: Name: Texaco 211544, Address: 
8701 Greenwood Ave N, Seattle, Washington, Facility/Site No.: 63538329, Cleanup Site ID No.: 6416.
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3.0 Site Description  

A conceptual site model (CSM) is presented in ENW’s Work Plan.1  Key elements of the CSM are 
summarized in this section. 

Site and Vicinity General Description.  The subject property is located on the northwest corner of the 
intersection of Greenwood Avenue N and N 87th Street in the Greenwood neighborhood of North Seattle, 
Washington.  The site is located approximately six miles north-northwest of downtown Seattle, 
Washington and approximately four miles west of Lake Washington.  The King County Assessor’s Office 
identifies the site as Parcel #2920700030 and describes the property as rectangular in shape and 32,728 
square feet in area.   

The subject property is in a mixed residential and commercial area of King County.  The site is bordered 
to the north by single-family residence, west by an alley beyond which are single-family residences, to the 
east by Greenwood Avenue North, beyond which is a vacant commercial building and parking lot, and to 
the south by N 87th Avenue, beyond which is a multi-family residential building and street-level retail 
businesses.   

The subject property was developed in 1997 with the current commercial building in the southern portion 
of the site.  Other site improvements include an asphalt-paved parking lot in the northern portion of the 
site, drainage features and landscaped areas.   

Geographic Setting.  According to the U.S. Geological Survey (USGS) Seattle North, Washington 7.5-
minute quadrangle (Figure 1), the subject property lies at an approximate elevation of 260 feet above 
mean sea level (amsl).  Topography in the area of the subject property is indicated as sloping gently to the 
west-southwest.     

Geologic Setting.  Seattle is within the Puget Lowland, an elongate structural and topographic basin 
between the Cascade Range and Olympic Mountains.  The Seattle area has experienced repeated glacial 
advancements during the past 2 million years causing cyclic glacial scouring and deposition and later 
modified by landsides and stream erosion.  Seattle is located on a complex succession of glacial and 
nonglacial deposits that overlie an irregular bedrock surface.  According to the Geologic Map of 
Northeastern Seattle (Part of the Seattle North 7.5’ x 15’ Quadrangle),3 the upper most geology beneath 
the site is mapped as Holocene age Peat deposits, which are accumulations of wood and other plant 
material forming layers of greater than about 1 meter and of mappable extent.  These units are 
gradational within other non-glacial deposits.  The mapped stratigraphy underlying these surficial deposits  
are mapped as Pleistocene age glacial deposits consisting of glacially transported silt, sand and sub-
rounded to well-rounded gravel. 

Previous investigations have identified a silt and peat layer present between approximately seven (7) and 
15 feet bgs that appears to act as a confining layer separating lower saturated soils from the overlying 
vadose zone. Between 14 and 17 feet bgs across the site there is a transition to a gray gravel/silt hard pan 
layer with relatively high density compared to overlying native sediments.  

3 Booth, D.B., Goetz, K., Schimel, S.A., 2009, Geologic Map of Northeastern Seattle (Part of the Seattle North 7.5’ x 
15’ Quadrangle), King County, Washington: U.S. Geological Survey Scientific Investigations Map 3065, Map 
1:24,000. 
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Hydrogeology.  No surface water bodies, lagoons, or manmade drainages are located on the subject 
property.  The nearest surface water body is Green Lake, located approximately 0.95 miles southeast of 
the site.  Well log data in the area indicates ground water occurs as shallow as four feet bgs.  Previous 
investigations reported first ground water in borings occurring at the site between nine and 17 feet bgs. 
Shallow ground water has been reported to occur within a silty/sandy layer located directly above a sand 
and gravel hardpan layer at depth. Shallow ground water within glacial deposits in the Seattle area 
commonly occurs as a seasonal perched ground water table recharged primarily by infiltrating 
precipitation during the wet season. At the subject site, first ground water was generally encountered 
within silts and sands below the overlying peat layer. Ground water has been reported to recharge slowly 
into existing monitoring wells. Stabilized static ground water levels in monitoring wells have been 
reported ranging from approximately 0.5 feet bgs to seven feet bgs. Relying on results from historical 
ground water monitoring data at -the property, the shallow ground water flows generally to the west-
northwest, consistent with surface topography.  

Constituents of Potential Concern (COPCs).  According to ENW’s Work Plan,1 COPCs are as follows: 

On-site dry-cleaning-related COPCs include gasoline-range organics (GRO), diesel-range organics 
(DRO), and cVOCs.    

On-site gasoline service station-related COPCs and off-site COPCs from the north-adjoining 
property include GRO, DRO, residual (oil)-range organics (RRO), VOCs, and polynuclear aromatic 
hydrocarbons (PAHs). 

Nature and Extent and Associated Data Gaps.  Data gaps1 being addressed in this SOW are associated 
with the further evaluation of the VI pathway as follows: 

Soil Vapor.   The building is located within the 30-foot exclusion zone around the area of known 
soil contamination. Previous soil gas and sub-slab vapor sampling suggest benzene, 
bromodichloromethane, xylenes, 1,2,4-trimethylbenzene (TMB) and naphthalene are COPCs in 
soil vapor. Potential preferential migration pathways along utility corridors have not been 
investigated (data gap) and will be address as part of this work scope.  

4.0 Methods 

This section describes the methods used to conduct the SOW.  Field activities for this project are 
documented in the photographic log included as Appendix A.   

4.1 Work Objectives 
The objective of this work was to quantitatively determine whether petroleum-related VOCs and/or 
cVOCs may be present in the sub-slab beneath the building at the site at concentrations that present a 
vapor encroachment condition.   In addition, the following general objectives were followed: 

To perform the work efficiently and cost-effectively, minimizing interference with any site 
operations.   

To perform the work in a safe manner for technical personnel and site employees / visitors. 
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To document information and data generated in a professional manner that is valid for the 
intended use.

4.2 Preparation Activities
ENW performed or coordinated the following activities prior to conducting site characterization activities:

Plan Preparation.  An in-house Sampling and Analysis Plan was prepared for the project.

One Call Notification.  Prior to any subsurface site work, a call was placed with One Call Utility Notification 
Service to identify and locate all public utilities near each of the proposed sampling locations. 

Planning.  ENW scheduled and coordinated with the Client to begin site work.

4.3 Scope of Work
ENW conducted the following SOW for this project:

Collected six sub-slab vapor samples according to established environmental procedures for 
analysis of the full scan of VOCs, GRO and isopropyl alcohol (IPA) by EPA Method TO-15 Modified. 

Submitted samples to an approved, independent laboratory for analysis.

Evaluated analytical data with regard to risk associated with vapor intrusion of petroleum-related 
VOCs and cVOCs into the commercial building.

Completed this report describing the above work and findings.

4.4 Sub-Slab Vapor Sampling Locations
Sampling locations are summarized in Table 4-1 and shown on Figure 3.

Table 4-1.  Summary of Sampling Locations

4.5 Sub-Slab Vapor Sampling Methodology
To evaluate the VI pathway beneath the building at the site, ENW installed and collected samples from six
sub-slab vapor pins (SUB01 through SUB06) installed in the building’s interior slab floor.  Field sampling 
activities were conducted in general accordance with the methods and procedures presented in Ecology’s

Location ID
Date 

Sampled
Depth Sampled 

(feet bgs)
Sampled by: Location and Comments

SUB01 1/25/2022 0.5 ENW Slab beneath NE building corner

SUB02 1/25/2022 0.5 ENW Slab beneath E central part of building

SUB03 1/25/2022 0.5 ENW Slab beneath SE building corner

SUB04 1/25/2022 0.5 ENW Slab beneath SW building corner

SUB05 1/25/2022 0.5 ENW Slab beneath W central part of building

SUB06 1/25/2022 0.5 ENW Slab beneath NW building corner
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Draft Guidance for Evaluating Vapor Intrusion in Washington State (Ecology Guidance),4 Updated Process 
for Initially Assessing the Potential for Petroleum Vapor Intrusion Implementation (Appendix B in Ecology 
Guidance4) and Petroleum Vapor Intrusion (PVI): Updated Screening Levels, Cleanup Levels, and Assessing 
PVI Threats to Future Buildings (Appendix E in Ecology Guidance4).   

Sub-slab vapor samples SUB01 through SUB06 were collected beneath the existing building and analyzed 
for petroleum and non-petroleum-related VOCs.  Sample locations are presented on Figure 3. 

Vapor Pin Installation.  Sub-slab vapor samples were collected from temporary stainless-steel Vapor Pin® 
inserts installed through the floor slab of the building.  A roto-hammer was used to drill a 5/8-inch hole 
through the concrete slab at each sample location, into which a Vapor Pin® with disposable silicon seal 
was installed.  A section of Teflon® tubing secured to the Vapor Pin® provided a sealed vapor pathway to 
the sampling manifold. 

Leak Testing.  Leak testing was performed over a minimum of five minutes.  Sampling manifolds were 
tested for leaks by shutting the inlet valve on the manifold and applying a vacuum using a pre-evacuated 
SUMMA cannister.  Pressure was monitored using the attached vacuum gauge.  Any drop in pressure 
suggested a potential leak in the system.  If pressure was not maintained, all connections were rechecked, 
and the leak test repeated until no drop in vacuum was observed over the 5-minute period. 

Sample Collection.  The Teflon sample tubing from each sampling point was connected to a sample 
manifold, which in turn was connected to two laboratory-supplied SUMMA cannisters.  One 6-liter 
SUMMA cannister served as a purging vessel and one 3-liter batch-certified Summa cannister was used at 
each location for collecting the sample.   

Prior to the start of sample collection, each system was purged to remove at least three volumes of 
stagnant air from the sample train.   

Sampling was initiated by opening the valve on the batch-certified SUMMA canisters.  Sampling rates were 
maintained at a flow rate ranging from 100 to 150 milliliters per minute (mL/min) by a calibrated flow 
regulator attached to the SUMMA cannister.  Rags treated with isopropyl alcohol (2-propanol or IPA) were 
placed overt sample train connections and Vapor Pin® to provide secondary leak detection during sample 
collection.   

Soil sampling was terminated when a sufficient volume of sample had been collected, indicated by 
negative pressure readings of -5 inches mercury or less.  Sample data recorded by the ENW personnel 
were recorded onto Field Sampling Data Sheets (FSDS) included in Appendix B.   

Sub-slab vapor samples were uniquely labelled, packaged, and shipped to the laboratory under chain-of-
custody protocols.  Following sample collection, a photoionization detector (PID) was used to screen soil 
gas for VOCs.  Initial screening results of the samples are presented on Table 4-2.

4 Ecology, October 2009.  Draft Guidance for Evaluating Vapor Intrusion in Washington State, Investigation and 
Remedial Action: WDOE Toxics Cleanup Program Publication No. 09-09-047, last revised April 2018, draft for 
public comment November 2021. 
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Table 4-2.   
Sub-slab Vapor Screening Results 

 

All sampling equipment was decontaminated before and after sampling by undergoing a wash sequence 
of Alconox® solution, tap water, and then deionized water final rinse.  Clean Nitrile gloves were used 
during sample collection.   

4.5.1 Waste Management and Disposal 
Equipment decontamination water generated during sub-slab vapor sampling activities was placed into a 
55-gallon drum, labeled, and left on-site in a secure location pending receipt of sample laboratory results.  
Sampling gloves, rags, and tubing, which were disposed of as solid waste. 

4.6 Analytical Methods 

Table 4-3.  Analytical Methods  
Analytical Method Constituents Sub-slab/Soil Gas 

Environmental Protection Agency (EPA) Method 
TO-15 Modified 

Full scan VOCs, gasoline-range organics (GRO) and 2-
Propanol (as leak detection) All samples 

 

4.7 Cleanup Standards 
The State of Washington MTCA Regulations (Chapter 173-340-750 of the Washington Administrative 
Code) sets numeric cleanup standards to determine if air emissions at a site pose a threat to human health 
or the environment.  These standards apply to ambient (outdoor) air and air within any building, utility 
vault, manhole or other structure large enough for a person to fit into, and concentrations of hazardous 
substances in the air originating from other contaminated media or a remedial action at the site.  Cleanup 
levels (CULs) to protect air quality shall be based on estimates of the reasonable maximum exposure 
expected to occur under both current and future site use conditions.  The department has determined 
that residential site use will generally require the most protective air cleanup levels and that exposure to 
hazardous substances under these conditions represents the reasonable maximum exposure. Air cleanup 
levels shall use this presumed exposure scenario and be established in accordance with Method B air CULs 
unless the site qualifies for a Method C air CUL.  

Method B air CULs consist of standard and modified cleanup levels, either of which may be used at any 
site. Standard Method B air CULs for air shall be at least as stringent as all of the following: 

SUB01 SUB02 SUB03 SUB04 SUB05 SUB06
01/25/2022 01/25/2022 01/25/2022 01/25/2022 01/25/2022 01/25/2022

0.5 0.5 0.5 0.5 0.5 0.5
ENW ENW ENW ENW ENW ENW

Slab beneath NE 
building corner

Slab beneath E 
central part of 

building

Slab beneath SE 
building corner

Slab beneath SW 
building corner

Slab beneath W 
central part of 

building

Slab beneath NW 
building corner

Parameter of interest Note: ppmv ppmv ppmv ppmv ppmv ppmv
PID (Total Volatiles) 1 0.3 0.6 0.6 0.7 0.4 0.2

1 = Photoionization detector

Date Sampled
Depth Sampled (ft)

Sampled by

Location

Sample ID
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Applicable state and federal laws. Concentrations established under applicable state and federal 
laws; and 

Human health protection. Ecology’s Equation 750-1 shall be used for hazardous substances for 
which sufficiently protective health-based criteria or standards have not been established under 
applicable state and federal laws.   

Modified Method B air CULs are standard Method B air cleanup levels modified with chemical-specific or 
site-specific data. When making these adjustments, the resultant cleanup levels shall meet applicable 
state and federal laws, health risk levels and explosive limit limitations required for standard Method B 
air CULs. Modified Method B air CULs are not used in this report.    

5.0 Findings 

Elevated levels of VOCs were not suggested while screening sub-slab vapor points following sample 
collection with a PID (max. 0.7 parts per million by volume ([ppmv]).   

5.1 Laboratory Results 

5.1.1 Sub-Slab Vapor Sample Results 
Laboratory analytical sub-slab vapor results are presented in Table 1 (after the text).   

GRO. As indicated in Table 1, GRO was detected at a maximum concentration of 994.71 micrograms per 
cubic meter (μg/m3) (SUB06), which is less than the MTCA Method B generic cleanup level for total 
petroleum hydrocarbons of 4,700 μg/m3.   

VOCs. Several VOCs were detected in sub-slab vapor samples.   However, only benzene in the sample from 
SUB04 was detected at a concentration exceeding the MTCA Method B screening level for sub-slab vapor.   

IPA concentrations were less than ENW’s in-house screening level of 5,000 μg/m3, which represents
approximately 5-percent contribution of ambient air into the sample, and conservatively assumes an 
initial ambient air concentration of 100-percent 2-propanol.  Leak detection compound concentrations 
suggest sampling integrity was preserved in all samples during this sampling event.  

6.0 Discussion 

Benzene (Sub-slab). Current data shows that benzene is the only VOC in sub-slab vapor exceeding a MTCA 
Method B screening level.  This is consistent with February 2021 sub-slab vapor sampling results, which 
also reported benzene in two of three samples (SS1 and SS2) at concentrations greater than MTCA 
Method B screening levels.Error! Bookmark not defined.   

Benzene (Sub-slab Isopleths).  Figure 4 is a benzene isopleth map compiled from current sub-slab vapor 
data and February 2021 sub-slab vapor data.  This data suggests a possible benzene vapor source west of 
the former tank farm on the southern part of the site.  

Benzene (exposure point concentration).  Data collected during this investigation was further evacuated 
using the EPA’s ProUCL software to determine the exposure point concentration for benzene in sub-slab 
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vapor.  Only data collected during this investigation were utilized in this calculation since this sampling 
event including previous sub-slab sample locations.  The exposure point concentration calculated in sub-
slab vapor beneath the building was 11.5 μg/m3, which is essentially equal to the MTCA cleanup level and 
therefore concentrations of benzene in sub-slab vapor are not currently an unacceptable vapor intrusion 
risk.  

Benzene (Air). An 8-hour time-weighted sample collected inside the building (sample “1”) and outside the 
building (sample “2”) detected benzene at concentrations greater than the MTCA Method B air screening 
level.  None of the other detected VOCs exceeded a MTCA air screening level.  Upon subtracting the level 
of benzene in outdoor air from indoor air, the contribution of benzene from sub-slab vapor to indoor air 
is less than the screening level.  This further suggests that sub-slab concentrations of benzene are not 
likely leading to unacceptable exposure in indoor air to future receptors.     

7.0 Conclusions and Recommendations 

Benzene in one of six sub-slab vapor samples exceeds the MTCA Method B sub-slab/soil gas screening 
level, suggesting that benzene may be a vapor intrusion risk at the site.  However, based on the following: 

The exposure point concentration calculated in sub-slab vapor beneath the building was 11.5 
μg/m3, which is essentially equal to the MTCA cleanup level and therefore concentrations of 
benzene in sub-slab vapor are not currently an unacceptable vapor intrusion risk.  

April 2021 ambient indoor and outdoor air sampling results suggest that when the proportion of 
benzene contributed from outdoor air is subtracted from indoor air, the net indoor air benzene 
concentrations is less than the MTCA air screening level.  This further suggests that sub-slab 
concentrations of benzene are not likely leading to unacceptable exposure in indoor air to future 
receptors.     

Based on sub-slab benzene vapor isopleths, the potential source of benzene in sub-slab vapor may be 
west of the former tank farm on the southern part of the site.  While concentrations of benzene in sub-
slab vapor do not appear to be a current concern that require mitigation, since the building will be 
undergoing extensive renovations as part of the redevelopment of the site, ENW recommends installation 
of a vapor barrier throughout the building floor area, to mitigate potential vapor intrusion concerns.    

 We recommend this report is kept as part of the permanent property records. 

8.0 Limitations 

The scope of this report is limited to observations made during on-site work; interviews with 
knowledgeable sources; and review of readily available published and unpublished reports and literature.  
As a result, these conclusions are based on information supplied by others as well as interpretations by 
qualified parties. 

The focus of the site closure does not extend to the presence of the following conditions unless they were 
the express concerns of contacted personnel, report and literature authors or the work scope. 

• Naturally occurring toxic or hazardous substances in the subsurface soils, geology and water, 
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• Toxicity of substances common in current habitable environments, such as stored chemicals, 
products, building materials and consumables, 

• Contaminants or contaminant concentrations that are not a concern now but may be under future 
regulatory standards, 

• Unpredictable events that may occur after ENW’s site work, such as illegal dumping or accidental 
spillage. 

There is no practice that is thorough enough to absolutely identify the presence of all hazardous 
substances that may be present at a given site.  ENW’s investigation has been focused only on the 
potential for contamination that was specifically identified in the Scope of Work.  Therefore, if 
contamination other than that specifically mentioned is present and not identified as part of a limited 
Scope of Work, ENW’s environmental investigation shall not be construed as a guaranteed absence of 
such materials.  ENW have endeavored to collect representative analytical samples for the locations and 
depths indicated in this report.  However, no sampling program can thoroughly identify all variations in 
contaminant distribution.   

We have performed our services for this project in accordance with our agreement and understanding 
with the client.  This document and the information contained herein have been prepared solely for the 
use of the client.   

ENW performed this study under a limited scope of services per our agreement.  It is possible, despite the 
use of reasonable care and interpretation, that ENW may have failed to identify regulation violations 
related to the presence of hazardous substances other than those specifically mentioned at the closure 
site.  ENW assumes no responsibility for conditions that we did not specifically evaluate or conditions that 
were not generally recognized as environmentally unacceptable at the time this report was prepared. 
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Site Photographs 
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Appendix B 

Field Sampling Data Sheets 
  















Appendix C 

Laboratory Analytical Report 
 



nalytical Laboratory Data Validation Check Sheet
Project Name: iddie Academy Project Number: 1581-21001-02

Date of Review:02/11/2022 Lab. Name: S Lab Batch ID : 222042  
Chain of Custody

1.)  Are all re uested analyses reported? yes no
2.)  Were the re uested methods used? yes no  
3.)  Trip blan  submitted? yes no
4.)  Field blan  submitted? yes no
Timing
5.)  Samples extracted within holding times? yes no  

If not, are all discrepancies footnoted? yes no     NA
6.) Analysis performed within holding times? yes no  

If not, are all discrepancies footnoted? yes no     NA
uality Assurance/ uality Control

7.)  Are the re uired reporting limits reported?  (MRLs vs MDLs/P Ls) yes no  
8.)  Are all reported values above either MRL or MDL? yes no  
9.)  Are all values between the MDL  P L tagged as trace? yes no NA
10a.)  Are reporting limits raised for other reason besides high analyte conc.? yes no  
10b.)  If so, are they footnoted? yes no NA  
11.)  Lab method blan  completed? yes no
12.)  Lab, Field, or Trip Blan (s) report detections? yes no  
If yes, indicate blan  type, chemical(s) and concentration(s):  

13.)  For inorganics and metals, is there one method blan  for each analyte? yes no NA  
If not, are all discrepancies footnoted? yes no

14.)  For VOCs, is there one method blan  for each day of analysis? yes no NA
If not, are all discrepancies footnoted? yes no

15.)  For SVOC s, is there one method blan  for each extraction batch? yes no NA  
If not, are all discrepancies footnoted? yes no

Accuracy
16.)  Is there a surrogate spi e recovery for all VOC  SVOC samples? yes no NA

Do all surrogate spi e recoveries meet accepted criteria? yes no
If not, are all discrepancies footnoted? yes no NA

17.)  Is there a spi e recovery for all Laboratory Control Samples? yes no NA
Do all LCS/LCSD spi e recoveries meet accepted criteria? yes no
If not, are all discrepancies footnoted? yes no NA

18.)  Are all LCS/LCSD RPDs within acceptable limits? yes no NA
If not, are all discrepancies footnoted? yes no NA

Precision
19.)  Are all matrix spi e/matrix spi e duplicate recoveries within 

acceptable limits? yes no NA
If not, are all discrepancies footnoted? yes no NA

20.)  Are all matrix spi e/matrix spi e duplicate RPDs within 
acceptable limits? yes no NA
If not, are all discrepancies footnoted? yes no NA

21.)  Do all RPD calculations for Field Duplicates meet accepted criteria? yes no NA
  
Comments: 
Initial Review  By:  CR inal Review  By:  

Summary   D T  V LID?    Y S
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