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1. INTRODUCTION

Parametrix was retained by Snohomish County Department of Public Works Solid Waste Division
(County) to investigate potential vapor intrusion (VI) at the former Emander Landfill located at 600
128th Street SE in Everett, Washington (Figure 1).

This report presents a VI risk assessment summary by incorporating the results of the Vapor Intrusion
Screening conducted by Parametrix (Parametrix 2021; Appendix A) with the findings of a Preliminary
Vapor Intrusion Assessment conducted by EMB Consulting LLC (EMB) [EMB 2021, Appendix B] and a
Tier Il Assessment conducted by Aspect Consulting LLC (Aspect) [Aspect 2021, Appendix C].

1.1 Background

The Emander Landfill has been redeveloped as McCollum Park. McCollum Park includes a park and ride
lot, a bus station, athletic fields, a dirt bike track, pathways, nature trails, a playground, a community
pool, the Snohomish County Washington State University (WSU) Extension Center, and the Adopt-a-
Stream Northwest Stream Center (Figure 2).

The property was originally obtained by the County in 1922, and gravel mining began in 1929. The site
was later used as a municipal solid waste landfill from 1947 to 1967 (AGI Technologies, 1996). Landfill
gas (LFG) investigations and mitigation measures were started in the 1970’s and 1980’s and a Remedial
Investigation (R)) and a Feasibility Study (FS) were completed in 1996 during redevelopment to include a
park and ride facility. Prior protectiveness statements for the landfill have referenced the active LFG
control systems to mitigate potential air quality hazards related to the former landfill.

1.2 Physical Setting

The site is located in Section 30 of Township 28 North, Range 5 East at an elevation of approximately
390 to 370 feet above sea level. Soil, groundwater, and LFG studies of the landfill have attempted to
delineate the nature and extent of contamination as well as defining the physical setting of the
property. Minard (1985) maps the surface geology of the site as Quaternary Vashon Advance Outwash
(Qva) deposits. Qva deposits are primarily comprised of coarse-grained sand and gravel deposits.
Investigations completed during the Rl and FS showed the sand and gravel portion of the Qva deposits
ranging from 13 to 65 feet thick. The Esperance Sand member of the Qva deposits was found underlying
the sand and gravel. The Esperance Sand member is comprised of predominantly sand with few gravel
lenses and silt interbeds. Investigations of the property show the Esperance Sand member being 47 to
89 feet thick. Underlying the Qva deposits is a lower confining layer consisting of clay.

Minard (1985) maps the clay at Quaternary transitional beds (Qtb), these are described in the Rl and FS
as the Lawton Clay. The Lawton Clay thickness was not fully penetrated by investigations; however,
Minard (1985) indicates the clay extends down to an elevation approximately 160 feet above sea level
on the upland margins, or approximately 220 feet below ground surface at the landfill.

Groundwater is present within the Qva deposits serving as the outwash aquifer. Previous reports for the
landfill describe two zones of the outwash aquifer (upper and lower) having slightly different flow
directions. The predominant groundwater flow path at the site is to the south following the flow of
North Creek, and is predominantly southwest in the upper portion of the outwash aquifer and south-
southwest in the lower portion of the outwash aquifer (Snohomish County, 2018). The outwash aquifer
is unconfined and at relatively shallow depths ranging from 2 to 24 feet below the site (AGI
Technologies, 1996).
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1.3 Land Use

As noted above, the Emander Landfill was redeveloped as McCollum Park in 1996. McCollum Park
contains a park and ride lot and bus station on the north and northwest portions of the park; a former
BMX biking track and building in the central portion of the park; a pool building and outdoor swimming
pool on the northwest portion of the park; a WSU Extension Building, a WSU Education Building, and
Adopt-A-Stream Building on the southwest portion of the park; athletic fields; pathways; playgrounds;
parking; and driveways. The surrounding area is predominantly vacant forested land to the west and
south along North Creek, a golf driving range and single-family residences north across 128" Street SE,
and multi-family apartments to the east-southeast. The park is a very popular recreation spot within
southwest Snohomish County. Figure 2 displays the locations of the on-site features.

1.4 Landfill Gas Systems

LFG is managed at the property by a series of vertical and horizontal collection points. Attachment A in
Appendix A displays the LFG management system layout. A total vacuum is applied to the system which
collects LFG across the property. The LFG is collected into a main underground manifold near the bus
station which routes LFG to the flare facility. The flare is manually lit by County staff periodically until a
flame is no longer supported by the methane. At that point, the vacuum system vents the LFG to the
atmosphere.

The effectiveness of the LFG management system is routinely monitored at five gas probes across the
property to confirm LFG capture and no presence of methane at gas probes GP-14, GP-15, GP-16, GP-18,
and GP-19 by the County. Methane is typically absent or below 1.25% by volume methane (25% of the
lower explosive limit). The methane monitoring is done during rising barometric pressure, falling
barometric pressure, and static barometric pressure conditions. The barometric pressure changes do
not appear to affect the results of monitoring as methane is typically routinely absent. The methane
monitoring is done in conformance with Chapter 173-340 Washington Administrative Code (WAC),) as
part of the cleanup action plan.

Figure 2 displays the location of the flare facility and active gas probes.

1.5 Groundwater Monitoring

Groundwater monitoring has historically been completed quarterly at approximately 13 wells. Upper
aquifer completed wells BH-03, BH-05, BH-06, BH-07, and BH-08, intermediate zone completed well
MW-17, and lower aquifer completed wells MW-12, MW-14, MW-15, MW-16, MW-18, MW-19, and
MW-20 are sampled. Quarterly monitoring data from these wells for volatile organic compounds (VOCs),
metals, polychlorinated biphenyls (PCBs), carcinogenic polycyclic aromatic hydrocarbons (cPAHs) are
available from the Washington State Department of Ecology’s (Ecology),) Cleanup Site Identification
document repository for years 2013 through March 2020 (Ecology, 2020). Figure 2 displays the location
of the active monitoring wells.

1.6 VI Evaluation Approach

Ecology’s Guidance for Evaluating Soil Vapor Intrusion in Washington State: Investigation and Remedial
Action (Ecology, revised 2018) provides the methodologies used to evaluate VI from contamination
sources. The first step in assessing VI is performing a preliminary assessment. This is to identify potential
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sources of VI, determine proximity to the contaminants, and determine if additional investigation for VI
is necessary.

If the preliminary assessment finds potential sources of VI within proximity of occupied buildings, the
next stage is a Tier | Assessment. A Tier | Assessment primarily involves screening soil and groundwater
for comparison to Ecology’s Model Toxics Control Act (MTCA; WAC 173-340) Method B screening levels.
A Tier | Assessment may also involve collecting soil gas concentrations and comparison to MTCA Method
B screening levels. The Tier | Assessment may also include analysis using predictive models such as the
Johnson and Ettinger model to determine likely indoor air concentrations. If the Tier | Assessment
determines screening levels are exceeded or predictive models suggest hazardous indoor air
concentrations, then the next stage is a Tier Il Assessment.

A Tier Il Assessment typically involves collection of indoor air samples and comparison to MTCA Method
B indoor air cleanup levels. The Tier Il Assessment also involves distinguishing between VI sources and
other sources of contamination of indoor air quality. Typically, if the Tier Il Assessment determines VI is
the source of indoor air quality hazards and those hazards are found above indoor air cleanup levels,
engineering controls are required to be implemented (i.e. high efficiency heating, ventilation, and air
conditioning (HVAC) systems, installation of geomembranes above slabs, installation of passive
ventilation systems, or installation of soil vapor extraction systems).

2. PRELIMINARY ASSESSMENT

The LFG control system in place at the landfill prevents migration of LFG and collects and discharges LFG
at the flare facility. The refuse at the landfill no longer produces enough methane to maintain
continuous combustion at the flare. However, the vacuum pressure on the system is maintained to
prevent LFG migration. If there was an LFG breakthrough it could potentially cause a VI risk at the site
due to the location of on-site buildings and surrounding residences.

Volatilization from contaminated groundwater is a potential secondary source of VI at the site.
Groundwater is very shallow on the southern portion of the site. Contaminants in groundwater are
volatile and toxic. Groundwater beyond the LFG control system could potentially volatilize and cause a
VI risk at the site.

Therefore, at the McCollum Park / Emander Landfill site two primary pathways for potential VI were
identified in the preliminary VI assessment:

e LFG to vapor (migration of LFG)

e Groundwater to vapor (volatilization from contaminated groundwater)

2.1 Vapor Intrusion Screening Criteria

Groundwater analysis for VOCs is primarily performed using United States Environmental Protection
Agency (EPA) Method 8260C. Air or vapor analysis for VOCs is primarily performed by using EPA
Compendium Method TO-15.

Results of groundwater, air, and vapor for this study were compared to the MTCA Method B screening
and cleanup levels as published in Ecology’s Cleanup Levels and Risk Calculations (CLARC) database
(Ecology 2021). The screening and cleanup levels include both cancer and non-cancer levels. Typically,
cancer screening levels are much lower than the non-cancer values.

The groundwater to vapor pathway is evaluated in micrograms per liter (ug/L). All other values for air or
VI screening/cleanup levels are evaluated in micrograms per cubic meter (ug/m?3).
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3. TIER | ASSESSMENT

Parametrix (Parametrix 2021) performed a Tier | Assessment of VI at the landfill by performing landfill
gas screening, groundwater screening, and deep-soil gas screening. Samples of LFG and deep soil gas
were collected for the Tier | Assessment. Existing groundwater data was utilized for screening in the Tier
| Assessment and one headspace sample was collected from an existing monitoring well.

3.1 Groundwater to Vapor Pathway Screening

Groundwater results reported in Ecology’s Environmental Information Management database for 2013
through March 2020 were compared with the MTCA Method B cancer and non-cancer screening levels
for the groundwater to vapor pathway. Table 1, attached, summarizes the results of the groundwater VI
screening. Figure 2 displays the locations of on-site groundwater monitoring wells.

3.1.1  Groundwater Screening Results

Table 1 summarizes the groundwater results and compares them with MTCA Method B groundwater
screening levels for VI. For the groundwater to vapor pathway:

e Benzene was found above the MTCA Method B cancer screening level of 2.4 pug/L in historical
data but was not detected in recent 2019-2020 groundwater monitoring.

e Vinyl chloride was found above the MTCA Method B cancer screening level of 0.34 pg/L with
very high exceedances in historical data up to 87.80 pg/L appearing related to a slug source, and
as high as 5.0 pg/L in recent 2019-2020 groundwater monitoring.

e Ethylene dibromide (EDB) was reported at 0.30 pg/L in a historical sample which is the MTCA
Method B cleanup level.

e 33 other air toxics were either non-detect or below MTCA Method B cancer and non-cancer
screening levels.

e Acrolein, benzyl chloride, 1,3 butadiene, cumene, cyclohexane, 1,4-dioxane, ethyl acetate, n-
heptane, n-hexane, methyl methacrylate, methyl tertiary butyl ether, n-propylbenzene,
tetrahydrofuran, 1,2,4-trimethylbenzene, and 1,3,5-trimethylbenzene were not historically
tested in groundwater.

3.1.1.1 Benzene

Benzene was found at BH-07 to be up to 4.0 pug/L which is above the screening level of 2.4 pg/L. The
data show benzene above the screening level at BH-07 from December 2013 through September 2014.
Since that time, benzene has remained below the screening level and has been non-detect (<1 pg/L)
from September 2015 through the present. Benzene was not detected at any other monitoring well
locations. Based on the recent data, it does not appear the groundwater to vapor pathway for benzene
is complete.

3.1.1.2  Vinyl Chloride

Vinyl chloride was found above the screening level of 0.34 pg/L at BH-03A, BH-05, BH-06, BH-07, MW-
14, MW-16, MW-18, MW-19, and MW-20. The highest concentration recorded at the site from 2013 to
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2020 was at MW-18 in March 2014 at 87.8 pg/L. These high concentrations at MW-18 appear to be
related to a slug source due to high groundwater or new saturation that occurred near that time period.

For recent data only (2019 and 2020), vinyl chloride was found above the screening level at BH-03, BH-
05, BH-07, MW-16, and MW-18. These locations are located in the downgradient portion of the property
where vinyl chloride is most likely to be present as a daughter product of reductive dechlorination. BH-
07 and MW-18 are located outside the footprint of the LFG collection system and are immediately
adjacent to the WSU Education Building and upgradient of the WSU Extension Building and Adopt-A-
Stream Building. These two wells have the highest concentrations of vinyl chloride at the site, and the
most recent data available from March 2020 were 5.00 pg/L at MW-18 and 1.05 pg/L at BH-07. The data
indicate vinyl chloride likely currently exceeds the MTCA Method B cancer screening level for the
groundwater to vapor pathway near the on-site buildings.

3.1.1.3 EDB

EDB was reported at the MTCA Method B cancer screening level of 0.30 pg/L at MW-10 in 2013. This
result was J-flagged by the laboratory indicating it is an estimate. EDB has been non-detect in all wells at
the site since 2013 and less than 0.01 ug/L for all wells in the 2019 and 2020 data. Based on the data, it
does not appear the groundwater to vapor pathway for EDB is complete.

3.2 Landfill Gas to Vapor Pathway Screening

3.2.1 VOC Sample Results

In order to evaluate VOCs related to the LFG control system, Parametrix collected a sample of the LFG at
the flare facility (Figure 2) using a summa canister on April 28, 2021. This sample is representative of the
VOCs present in the LFG currently being controlled by the system and would be typical of LFG that could
potentially escape and be a VI risk if not continuously controlled. The sample was tested using EPA
Compendium Method TO-15.

Table 1 summarizes the LFG results for the sample collected at the flare and compares them to MTCA
Method B cancer and non-cancer cleanup levels for ambient air. The results for the LFG discharging at
the flare indicate the following:

e Eight VOCs including benzene, chlorobenzene, 1,4-dichlorobenzene, n-hexane, n-heptane, 1,2,4-
trimethylbenzene, vinyl chloride, and total xylenes were found above the MTCA Method B
cleanup levels for air.

e (Cyclohexane and ethylbenzene were detected but at concentrations below the MTCA Method B
cleanup levels for air.

e 41 other VOCs were not detected in the sample. Several detection limits reported in the sample
results are above the MTCA Method B cleanup levels; therefore, there may be exceedances not
identified by the results due to the dilution requirements of the sample.

The LFG appears typical of an aging closed landfill. The results of the LFG analysis confirm the LFG
control system is actively removing VOCs and reducing VI risk related to potential LFG migration. VI from
LFG migration would have a similar chemistry to those exhibited at the flare.
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3.2.2 Methane

Methane was measured at 15.4% to 15.9% by volume at the flare. These results appear to be consistent
with recent County data and typical of an aging closed landfill.

3.3 Deep Soil Gas and Groundwater to Vapor Pathway Screening

To evaluate LFG migration and groundwater to vapor pathways, air was sampled in the gas probes
surrounding the landfill. As shown on Figure 2, the gas probes are located outside of the refuse. To
further evaluate the potential groundwater to vapor pathway, air was sampled in one well, BH-07,
located near the southern portion of the site. Figure 2 displays the location of the well. BH-07 is one of
the wells previously identified above VI screening levels for vinyl chloride.

On April 28, 2021, Parametrix performed the air sampling and methane measurements from four gas
probes GP-14, GP-15, GP-18, and GP-19 and one monitoring well, BH-07. Gas probe GP-16 on the
southwest portion of the site was not sampled as it was completely blocked with water and would not
provide useful data. No methane was detected at any of the locations.

3.3.1 Methane Measurements

The County performed routine methane monitoring at each of the gas probe locations prior to
Parametrix measuring LFG concentrations. The County purged on each of the gas probes for 30 seconds
until parameters stabilized and then recorded the information. Parametrix performed an additional
purge of up to 3 well volumes prior to recording LFG concentrations.

Methane was not detected (0.0% by volume) at all measurement locations (GP-14, GP-15, GP-18, GP-19,
and BH-07).

3.3.2 VOC Sample Results

Table 2 summarizes the results of the gas probe and monitoring well VOC analysis and compares the
results with MTCA B deep soil gas screening levels for VI. The results of the gas probe and monitoring
well VOC analysis indicate the following:

e Acrolein was detected in all five samples and found above the MTCA Method B non-cancer
screening level in three samples (GP-19, GP-18, and BH-07).

e Detected analytes found below screening levels include acetone, chloroform, ethylbenzene,
tetrahydrofuran, and xylenes.

e No benzene, chlorobenzene, 1,4-dichlorobenzene, n-hexane, n-heptane, 1,2,4-
trimethylbenzene, or vinyl chloride (other VOCs detected at the flare above MTCA B cleanup
levels for air) were detected in the samples.

e 42 other VOCs were not detected and below the MTCA Method B cancer and non-cancer
screening levels.

3.3.2.1  Acrolein

Acrolein was found above the non-cancer screening level of 0.91 pg/m3at GP-18, GP-19, and BH-07, and
detected below the screening level at GP-14 and GP-15. This does not appear to be related to the
property. Acrolein is a problematic compound known to be a false positive related to contamination
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issues from the wall of the actual summa cannisters. EPA and others (2015) indicate acrolein can remain
in canisters even through the cleaning process and can actually grow in concentrations over time
between the time of sampling and time of analysis.

Parametrix contacted Friedman and Bruya, Inc. to discuss the results, and the laboratory noted that
many other clients’ samples were also showing detections of acrolein above the screening level. This
indicates the acrolein identified above the screening levels are not verified and likely false positives not
related to LFG at the property.

3.4 Conclusions of the Tier | Assessment

Based on the Preliminary and Tier | VI Assessments and as with similar types of closed landfills, VI is a
potential risk to on-site and off-site buildings related to LFG migration and volatilization from
groundwater. These are typical of similar types of closed landfills where compliance monitoring of LFG
and groundwater are completed to ensure risks to human health and the environment are properly
mitigated by engineering or institutional controls.

Results of the Tier | VI Assessment show LFG generated by the landfill is controlled by the LFG control
system using a series of vertical and horizontal piping connected to the regenerative blower and LFG
flare facility. LFG migration at McCollum Park is limited by the LFG control system and not detected in
gas probes.

Similarly, the LFG control system removes VOCs that have volatilized from contaminated groundwater
within its radius of influence and discharges these chemicals at the flare. Based on the Tier | VI
Assessment, the primary VI pathway at the site would be related to volatilization from groundwater in
areas outside the influence of the LFG control system.

4. TIER Il ASSESSMENT

A Tier Il Assessment was conducted that consisted of sampling and analysis of building sub-slab soil gas
samples and comparing the results to screening criteria; sampling and analysis of building indoor air and
comparing the results to indoor air criteria; and sampling of ambient air near the buildings. Methane
was also measured at several locations to screen for LFG. The Tier Il Assessment was performed by
Aspect and EMB. The completed individual Tier Il Assessments were approximately one month apart.
Section 4 provides a summary of results. The complete individual assessments are in Appendix B — EMB
Consulting - Preliminary Vapor Intrusion Assessment, McCollum Pioneer Park and Appendix C — Aspect
Consulting - Draft Tier Il Assessment Report, McCollum Park Site.

4.1 Sub-Slab Soil Gas Screening

Aspect performed sub-slab soil gas sampling of onsite buildings for the Snohomish County Parks and
Recreation Department on April 27, 2021. This involved sampling sub-slab soil gas at seven locations:

e Two locations below the pool building (Pool-1-SG and Pool-2-SG).

e Two locations below the WSU Education Building (WSU-ED1-SG and WSU-ED2-SG).
e Two locations below the WSU Extension Building (ESU-EX1-SG and WSU-EX2-SG).
e One location below the BMX track building. (BMX-1-SG).

Figure 2 displays the seven locations across the site.
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4.1.1 Sample Results

Samples were submitted for analysis of VOCs using EPA Method TO-15. Table 2 summarizes the results
of the sub-slab soil gas sampling and compares the results to the MTCA Method B cancer and noncancer
screening levels for VI from sub-slab soil gas.

e Acrolein was found above screening levels in two samples, Pool-1-SG and WSU-ED1-SG.
e Chloroform was found above screening levels in sample Pool-1-SG.

e Benzene, bromodichloromethane, methylene chloride, tetrahydrofuran, and xylenes were
detected in samples but at concentrations below MTCA Method B screening levels.

e No chlorobenzene, 1,4-dichlorobenzene, n-hexane, n-heptane, 1,2,4-trimethylbenzene, or vinyl
chloride (other VOCs detected at the flare above MTCA B cleanup levels for air) were detected in
the samples.

e 37 other VOCs were not detected in samples and were below MTCA Method B screening levels
for sub-slab soil gas.

Aspect also analyzed sub-slab soil gas samples for total petroleum hydrocarbons (TPH). Table 2
summarizes the TPH results. As noted in the table:

e TPH was detected at levels ranging from 712 to 1310 pg/m?3, below the MTCA Method B
screening levels for sub-slab soil gas of 4700 pug/m3.

4.1.1.1 Acrolein

Acrolein was found above the MTCA Method B non-cancer screening level of 0.91 pg/m?3at Pool-1-SG
and WSU-ED1-SG. As noted above, this does not appear to be related to the property and likely a false
positive due to the summa canisters.

41.1.2 Chloroform

Chloroform was found above the MTCA Method B cancer screening level of 3.6 ug/m?3at Pool-1-SG.
Chloroform is another known false positive related to chlorinated water. Public swimming pools are a
known source of chloroform; therefore, the result does not appear to be related to VI.

4.1.2 Methane

Aspect measured the methane concentration at each of the sub-slab soil gas locations. Methane was
not detected (0.0% by volume) at any of the seven sub-slab soil gas locations.

4.2 Indoor Air Sampling

EMB performed indoor air sampling of three on-site buildings and collected six samples for VOC analysis
for the Snohomish County Parks and Recreation Department in March 2021. In April 2021, Aspect
performed indoor air sampling of five buildings at ten locations across the site.
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EMB collected a total of six air samples from three buildings at the site with two samples from each
building. Air samples were collected with summa canisters with calibrated regulators for a 24-hour
sample collection event from March 9 to March 10, 2021.

e Sample 030921-Pooll was collected from the lobby of the pool building.
e Sample 030921-Pool2 was collected from the women’s locker room.

e Sample 030921-WSU1 was collected from an office in the northeast portion of the WSU
Extension Building.

e Sample 030921-WSU2 was collected from an office in the southwest portion of the WSU
Extension Building.

e Sample 030921-ED1 was collected from the west classroom of the WSU Education Building.
e Sample 030921-ED2 was collected from the east classroom of the WSU Education Building.

It should be noted that no ambient outdoor air samples were collected or submitted for analysis by
EMB. This is typically done to confirm indoor air results are not the result of false positives related to
ambient conditions. Traffic and air pollution are known sources of false positives that can affect indoor
air quality samples in urban environments such as McCollum Park.

Aspect collected ten air samples from the five buildings. Samples were collected with summa canisters
with calibrated regulators for an approximately 8-hour sampling event on April 26, 2021.

e Samples Pool-1-IA and Pool-2-1A were collected from the pool building.
e Samples WSU-EX1-IA and WSU-EX2-IA were collected from the WSU Extension Building.
e Samples WSU-ED1-IA and WSU-ED2-IA were collected from the WSU Education Building.

e Samples STREAM-1-1A, STREAM-2-IA, and STREAM-3-IA were collected from the Adopt-a-stream
Building.

e Sample BMX-1-IA was collected from the BMX building.

e Ambient air samples were also collected from four locations and the indoor air results were then
corrected for ambient air conditions.

Figure 2 displays the indoor air and ambient air sample locations across the site.

4.2.1 Sample Results

Sample results were compared to MTCA Method B cleanup levels for indoor air. Table 3 summarizes the
results of the EMB and Aspect indoor air sampling.

e Acrolein was found above noncancer screening levels in all indoor air samples collected by
Aspect.

e Benzene exceeded indoor air cancer cleanup levels in four Aspect samples and all of the EMB
samples.

e 1,3 butadiene exceeded indoor air cancer cleanup levels in four EMB samples.

e Chloroform exceeded indoor air noncancer cleanup levels in two Aspect samples and all of the
EMB samples.
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e 1,4-dichlorobenzene exceeded indoor air cancer cleanup levels in two Aspect samples and four
EMB samples.

e 1,2-dichloroethane exceeded indoor air noncancer cleanup levels in one Aspect sample and
three EMB samples.

o Naphthalene exceeded indoor air cancer cleanup levels in all samples except for the BMX
building.

e 1,2 4-trimethylbenzene was detected in two samples but at levels below MTCA Method B
cleanup levels.

e No chlorobenzene, n-hexane, n-heptane, or vinyl chloride (other VOCs detected at the flare
above MTCA B cleanup levels for air) were detected in the samples.

As noted in the table, seven analytes were found above MTCA Method B cancer cleanup levels for
indoor air. Several of these chemicals are common analytes found in ambient air or from conditions not
related to VI.

Aspect also analyzed indoor air samples for TPH. Table 3 summarizes the TPH results. As noted in the
table:

e TPH was found above indoor air cleanup levels in both pool building samples (Pool-1-IA, Pool-2-
IA) and one of the WSU Education Building samples (WSU-ED2-1A) after corrections for ambient
air.

4.2.1.1 Acrolein

Acrolein was found above the MTCA Method B non-cancer screening level of 0.91 pg/m?at Pool-1-SG
and WSU-ED1-SG. As noted above, this does not appear to be related to the property and is likely a false
positive due to the summa canisters.

4.2.1.2 Benzene, Naphthalene, 1,3-Butadiene, and 1,2-Dichloroethane

Benzene and naphthalene are typically related to concentrations occurring from outdoor ambient air
conditions related to vehicle exhaust. Similarly, 1,2-dichloroethane is commonly found in vehicle
exhaust and tobacco smoke. 1,3-Butadiene is a common false positive related to isobutylene, another
common gasoline constituent, as well as a main precursor to synthetic rubber.

4.2.1.3 Chloroform

Chloroform is a common VI false positive related to use of chlorinated water.

4.2.1.4 1,4-Dichlorobenzene

1,4-Dichlorobenzene is a common fumigant used to control mildew and mold as well as being used as an
insecticide. However, this chemical was also present within the LFG sample. It is likely a VI false positive,
not related to landfill gas, and was not detected in the sub-slab soil gas samples.

4.2.1.5 Total Petroleum Hydrocarbons

TPH was found above indoor air cleanup levels in three samples. TPH is a common VI false positive
related to ambient air and poor circulation. As noted above, no TPH was identified above screening
levels in sub-slab soil gas indicating the TPH is not due to VI from the subsurface.
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4.2.2 Methane

Aspect measured methane concentrations at each of the indoor air and ambient air sampling locations.
No methane was detected at any of the sampling locations (0.0% by volume). These results were
consistent with the sub-slab soil gas and deep soil gas (gas probe) screening results.

4.3 Conclusions of the Tier Il Assessment

EMB concluded that it was possible landfill gas was impacting indoor air quality of the buildings and that
further investigation was warranted. Aspect conducted the further investigation including sub-slab soil
gas analysis, ambient air analysis, and indoor air analysis. Aspect concluded the Tier Il Assessment
indicating that indoor air cleanup level exceedances did not correspond with sub-slab soil gas screening
levels suggesting that the source of the indoor air contamination is not likely due to VI from the former
landfill. Aspect’s conclusions in the Tier Il Assessment correlate with the Parametrix findings from the
Tier | Assessment as the indoor air cleanup level exceedances do not correspond with the LFG as a
source or contaminated groundwater as a source. The indoor air cleanup level exceedances were
concluded to be from ambient air or from within the buildings themselves.

5. FINAL VI EVALUATION

Groundwater is extremely shallow at the southern portion of the landfill near several of the on-site
buildings. There is limited vadose zone available for LFG to migrate and the LFG collection system is
reducing the LFG from that small vadose zone. Therefore, the shallow groundwater, along with the LFG
collection system, appear to be acting as a curtain to prevent LFG migration from the landfill from
causing VI of the buildings.

The VOCs detected in the LFG were benzene, chlorobenzene, cyclohexane, 1,4-dichlorobenzene,
ethylbenzene, n-heptane, n-hexane, 1,2,4-trimethylbenzene, vinyl chloride, and xylenes (Table 1).
Groundwater present beyond the LFG collection system contains concentrations of vinyl chloride above
the groundwater to vapor MTCA Method B cancer screening levels. However, as noted above, no vinyl
chloride was detected in any of the deep soil gas, sub-slab soil gas, or indoor air samples (Tables 2 and 3).

Of the LFG components, only benzene and 1,4-dichlorobenzene were found above cleanup levels in
indoor air samples (Table 3). These chemicals were not found above screening levels in either deep soil
gas or sub-slab soil gas samples (Table 2) indicating their source is not from VI of LFG.

The indoor air cleanup level exceedances (Table 3) do not correlate with the deep soil gas or sub-slab
soil gas (Table 2) and don’t have a chemistry matching the LFG (Table 1). It appears indoor air cleanup
level exceedances are not a result of VI and are related to false positives, poor ambient air quality, poor
ventilation, or household/office products and chemicals.

During this study, methane was measured at the landfill flare, at four of the five gas probes (GP-14, GP-
15, GP-18, and GP-19), one monitoring well (BH-07), seven sub-slab soil gas locations (Pool-1-SG, Pool-2-
SG, WSU-ED1-SG, WSU-ED2-SG, WSU-EX1-SG, WSU-EX2-SG, and BMX-1-SG), and fourteen
indoor/outdoor air locations (Pool-1-1A, Pool-2-1A, Pool-AA, WSU-ED1-IA, WSU-ED2-IA, WSU-EX1-IA,
WSU-EX2-IA, WSU-AA, BMX-1-I1A, BMX-AA, Stream-1-IA, Stream-2-1A, Stream-3-IA, and Stream-AA).
Methane was not detected at any of the measurement locations except for the landfill flare.

Engineering controls (LFG extraction) and physical conditions (high groundwater) are controlling VI risk
related to the Emander Landfill. Methane migration is routinely monitored by the County in accordance
with the Cleanup Action Plan
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Barometric changes do not appear to affect the results of compliance monitoring as LFG migration is
controlled by the extraction system.

Groundwater to vapor is the only pathway not currently controlled, and vinyl chloride is the only VOC in
groundwater that currently exceeds VI screening levels. Air from Well BH-07 was sampled as
representative of the groundwater to vapor pathway (and as deep soil gas), and although groundwater
concentrations of vinyl chloride exceed the screening level in this well, vinyl chloride was not detected in
the air sample. Similarly, vinyl chloride was not detected in any of the deep soil gas, sub-slab soil gas,
indoor air, or ambient air samples completed for this study. These results indicate that although vinyl
chloride concentrations in groundwater exceed the groundwater to vapor screening criteria, this
pathway is not currently complete at the site.

6. CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusions

One LFG sample, five deep soil gas samples, seven sub-slab soil gas samples, sixteen indoor air samples,
and four ambient air samples were collected and analyzed for VOCs using EPA Method TO-15 to
evaluate potential VI at the McCollum Park / Emander Landfill site. Indoor air cleanup level exceedances
of chemicals at the McCollum Park / Emander Landfill site are not consistent with the chemistry of
sources of LFG or the groundwater to vapor pathway. VOCs in sub-slab soil gas were also below MTCA
Method B screening levels indicating indoor air cleanup level exceedances are not related to VI. VI risk
from the Emander Landfill appears to be minimal based upon the engineering controls and physical
conditions at the site which include an active LFG control system and very shallow water table / limited
vadose zone. Based upon the findings, no further investigation of VI related to the current state of the
landfill appears warranted beyond continued compliance monitoring and assessment as part of the
cleanup action plan and remedial actions under MTCA.

6.2 Recommendations

Testing for VOCs using summa canisters was completed as a one-time event. Vapor pressure changes
can have significant effects on the migration of contaminants through VI (i.e. low static pressure
conditions may increase VI). At the McCollum Park / Emander Landfill, VI risk is best evaluated by
measurement of methane which is the primary component of LFG. For landfills, methane is the best
tracer contaminant to evaluate potential VI.

If not already implemented at the site, it may be prudent to install methane detectors within on-site
buildings. This would be a safety feature to protect against LFG collection system malfunction so that
occupants would be alerted if LFG were to VI into the buildings.

Similarly, it may be prudent to evaluate the locations of existing gas probes for compliance monitoring.
Some of the existing probes located in areas with high groundwater may not be suitable for monitoring
LFG, and therefore installation of additional gas probes in other locations to monitor LFG conditions
near on-site buildings should be considered.
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Vinyl chloride concentrations in groundwater should continue to be evaluated to confirm continuation
of the observed downward trends. If a slug source such as the event in 2014 is identified in routine
groundwater monitoring (i.e., extremely high concentrations outside of the normal trend) it may be
prudent to reevaluate the pathway by collecting additional air samples for VOCs (barhole study, sub-
slab samples, or head space of existing wells) to confirm the new conditions do not alter the results of
this study.
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Table 1. McCollum Park & Emander Landfill: Groundwater to Vapor and Landfill Gas to Vapor Screening

Groundwater to Vapor Landfill Gas to Vapor
Groundwater Groundwater Air Air
Screening Screening Highest Highest Method B Method B
Level Level Concentration Concentrationat Noncancer Cancer
Method B Method B atLandfill'  Landfill Recent Cleanup  Cleanup
Noncancer Cancer (2013-2021) Data Only1 (2019 Level Level Flare?
Analyte (me/L) (mg/L) (mg/L) - 2020) (ng/m?)  (ug/m?)  (ug/m?)

acetone 1.50E+07 12.10 N/A 1.40E+04 <470
acrolein 2.90E+00 NT N/A 9.10E-03 <11
benzene 1.00E+02 2.40E+00 4.00 <1.0 1.40E+01 3.20E-01 160
benzyl chloride 5.60E+01 6.20E+00 NT N/A 4.60E-01 5.10E-02 <5.1
bromodichloromethane 1.80E+00 <0.39 N/A 6.80E-02 <6.6
bromoform 2.20E+02 <1.0 N/A 2.30E+00 <200
bromomethane 1.30E+01 <1.0 N/A 2.30E+00 <230
butadiene;1,3- 4.20E-01 3.80E-02 NT N/A 9.10E-01 8.30E-02 <4.3
carbon disulfide 4.00E+02 <1.0 N/A 3.20E+02 <610
carbon tetrachloride 6.10E+01 5.60E-01 <0.39 N/A 4.60E+01 4.20E-01 <31
chlorobenzene 2.90E+02 3.36 N/A 2.30E+01 290
chloroform 4.90E+02 1.20E+00 <1.0 N/A 4.50E+01 1.10E-01 <4.8
chloromethane 1.50E+02 12.20 N/A 4,10E+01 <360
cumene (isopropylbenzene) 9.10E+02 NT N/A 1.80E+02 <240
cyclohexane 7.50E+02 NT N/A 2.70E+03 800
dichlorobenzene;1,2- 2.50E+03 <21 N/A 9.10E+01 <59
dichlorobenzene;1,4- 7.90E+03 4.,90E+00 <21 N/A 3.70E+02 2.30E-01 210
dichloroethane;1,1- 1.10E+01 <1.0 N/A 1.60E+00 <40
dichloroethane;1,2- (EDC) 1.40E+02 4.20E+00 <0.65 N/A 3.20E+00 9.60E-02 <4.0
dichloroethylene;1,1- 1.30E+02 <1.0 N/A 9.10E+01 <39
dichloropropane;1,2- 2.80E+01 1.00E+01 <7.8 N/A 1.80E+00 6.80E-01 <23
dioxane;1,4- 1.30E+05 4.70E+03 NT N/A 1.40E+01 5.00E-01 <35
ethyl acetate 1.00E+04 NT N/A 3.20E+01 <710
ethylbenzene 2.80E+03 <1.0 N/A 4.60E+02 280
ethylene dibromide (EDB) 2.90E+02 3.00E-01 0.30J <0.01 4.10E+00 4.20E-03 <7.5
heptane;n- 4.00E+00 NT N/A 1.80E+02 730
hexachlorobutadiene 8.00E-01 <2.1 N/A 1.10E-01 <21
hexane;n- 7.20E+00 NT N/A 3.20E+02 960
hexanone;2- 7.30E+03 <5.0 N/A 1.40E+01 <400
methyl ethyl ketone (2-butanone) 1.70E+06 <5.0 N/A 2.30E+03 <290
methyl methacrylate 5.00E+04 NT N/A 3.20E+02 <400
methyl tert-butyl ether (MTBE) 1.20E+05 8.60E+02 NT N/A 1.40E+03  9.60E+00 <180
methylene chloride 4.80E+03 1.20E+03 3.50 N/A 2.70E+02 6.60E+01 <3,400
naphthalene 1.70E+02 8.90E+00 <2 N/A 1.40E+00  7.40E-02 <26
propylbenzene;n- 2.30E+03 NT N/A 4.60E+02 <240
styrene 8.10E+03 <1.0 N/A 4.60E+02 <83
tetrachloroethane;1,1,2,2- 6.20E+00 <1.0 N/A 3.40E-01 <13
TETRACHLOROETHYLENE (PCE) 4.60E+01 2.40E+01 <10.4 N/A 1.80E+01 9.60E+00 <660
tetrahydrofuran 5.20E+05 NT N/A 9.10E+02 <30
toluene 1.50E+04 2.30 N/A 2.30E+03 <1,800
trichlorobenzene;1,2,4- 3.80E+01 <2.1 N/A 9.10E-01 <73
trichloroethane;1,1,1- 5.40E+03 <1.0 N/A 2.30E+03 <53
trichloroethane;1,1,2- 4.60E+00 7.90E+00 <1.0 N/A 9.10E-02 1.60E-01 <53
TRICHLOROETHYLENE (TCE) 3.80E+00 1.40E+00 <1.0 N/A 9.10E-01 3.30E-01 <11
trichlorofluoromethane 1.20E+02 <1.0 N/A 3.20E+02 <220
trimethylbenzene;1,2,4- 2.40E+02 NT N/A 2.70E+01 440
trimethylbenzene;1,3,5- 1.70E+02 NT N/A 2.70E+01 <240
vinyl acetate 7.80E+03 <5.0 N/A 9.10E+01 <690
vinyl chloride 5.50E+01 3.40E-01 87.80 5.00 4.60E+01 2.80E-01 110
xylenes 3.20E+02 1.20 N/A 4.60E+01 344

Bold indicates analyte detected
Bold & Shaded indicates value reported above MTCA Method B screening level
N/A Not Analyzed
NT Not Tested
1 Ecology EIM data, May 2020, https://apps.ecology.wa.gov/gsp/DocViewer.ashx?did=92140
2 Sample collected by Parametrix, April 2021

Notes: Table includes only VOC chemicals reported in Ecology Cleanup Levels and Risk Calculations for air/vapor intrusion toxics
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Table 2. McCollum Park and Emander Landfill: Deep Soil Gas and Sub-Slab Soil Gas Vapor Intrusion Screening

Deep Soil Gas Sub-Slab Soil Gas
Deep Soil Gas Deep Soil Gas
Screening Screening Sub-Slab Soil
Level Level Gas Screening  Sub-Slab Soil
Method B Method B Level Method Gas Screening
Noncancer Cancer GP-14' GP-15' GP-19' GP-18' BH-07" B Noncancer Level Method POOL-1-SG° POOL-2-SG> WSU-ED1- WSU-ED2- WSU-EX1- WSU-EX2- BMX-1-SG
Analyte (ng/m?) (ng/m?) (ng/m?)  (ug/m?®)  (ug/m?)  (ug/m?®)  (ug/m?) (ng/m?) B Cancer (ug/m?)  (ug/m?) SG’(ug/m®) SG’ (ug/m*) SG’ (ug/m*) SG’ (ug/m*)  (ug/m?)

acetone 1.40E+06 44 49 37 <28 <27 470000 380 E 830 E 45 140 75 <40 46
acrolein 9.10E-01 0.73 0.89 11 1.2 2.5 0.3 1.3 <0.63 0.78 <0.65 <0.68 <0.97 <0.6
benzene 1.40E+03 3.20E+01 <1.8 <1.9 <1.9 <19 <1.8 4.60E+02 1.10E+01 2.8 <1.8 <1.8 <1.8 <1.9 <2.7 <1.7
benzyl chloride 4.60E+01 5.10E+00 <0.28 <0.31 <0.30 <0.31 <0.30 1.50E+01 1.70E+00 <0.29 <0.28 <0.28 <0.3 <0.31 <0.44 <0.27
bromodichloromethane 6.80E+00 <0.37 <0.40 <0.39 <0.40 <0.38 2.3 1.5 <0.37 <0.37 <0.38 <0.4 <0.57 <0.35
bromoform 2.30E+02 <11 <12 <12 <12 <12 76 <12 <11 <11 <12 <12 <18 <11
bromomethane 2.30E+02 <13 <14 <14 <14 <13 7.60E+01 <13 <13 <13 <13 <14 <20 <12
butadiene;1,3- 9.10E+01 8.30E+00 <0.24 <0.27 <0.26 <0.26 <0.25 3.00E+01 2.80E+00 <0.25 <0.24 <0.24 <0.25 <0.26 <0.38 <0.23
carbon disulfide 3.20E+04 <34 <37 <36 <37 <36 1.10E+04 <35 <34 <34 <36 <37 <53 <32
carbon tetrachloride 4.60E+03 4.20E+01 <1.7 <19 <1.8 <19 <1.8 1.50E+03 1.40E+01 <1.8 <1.7 <1.7 <1.8 <1.9 <2.7 <1.6
chlorobenzene 2.30E+03 <2.5 <2.8 <2.7 <2.7 <2.6 7.60E+02 <2.6 <2.5 <2.5 <2.6 <2.7 <3.9 <2.4
chloroform 4.50E+03 1.10E+01 04 1.2 1.1 2.6 <0.28 1.50E+03 3.60E+00 46 2.6 <0.27 <0.28 0.52 1 0.3
chloromethane 4.10E+03 <20 <22 <22 <22 <21 1.50E+02 <21 <20 <20 <21 <22 <32 <19
cumene (isopropylbenzene) 1.80E+04 <14 <15 <14 <15 <14 9.10E+02 <14 <14 <14 <14 <15 <21 <13
cyclohexane 2.70E+05 <38 <41 <40 <41 <39 7.50E+02 <39 <38 <38 <39 <41 <59 <36
dichlorobenzene;1,2- 9.10E+03 <3.3 <3.6 <3.5 <3.5 <3.4 2.50E+03 <3.4 <3.3 <3.3 <3.4 <3.5 <5.1 <3.1
dichlorobenzene;1,4- 3.70E+04 2.30E+01 <1.3 <1.4 <1.4 <1.4 <1.4 7.90E+03 4.90E+00 <1.3 <1.3 <1.3 <1.4 <1.4 <2 <1.2
dichloroethane;1,1- 1.60E+02 <2.2 <2.4 <2.3 <2.4 <2.3 1.10E+01 <2.2 <2.2 <2.2 <2.3 <2.3 <3.4 <2.1
dichloroethane;1,2- (EDC) 3.20E+02 9.60E+00 <0.22 <0.24 <0.23 <0.24 <0.23 1.40E+02 4.20E+00 <0.23 <0.22 <0.22 <0.23 <0.24 <0.34 <0.21
dichloroethylene;1,1- 9.10E+03 <2.2 <2.4 <2.3 <2.3 <2.3 1.30E+02 <2.2 <2.2 <2.2 <2.3 <2.3 <3.4 <2.1
dichloropropane;1,2- 1.80E+02 6.80E+01 <13 <1l.4 <13 <1.4 <13 2.80E+01 1.00E+01 <13 <13 <13 <13 <14 <2 <1.2
dioxane;1,4- 1.40E+03 5.00E+01 <2.0 <2.2 <21 <2.1 <21 1.30E+05 4.70E+03 <2 <2 <2 <2.1 <2.1 <3.1 <1.9
ethyl acetate 3.20E+03 <40 <43 <42 <43 <41 1.00E+04 <40 <40 <40 <41 <43 <61 <37
ethylbenzene 4.60E+04 7.6 5.9 4.4 4.1 3 2.80E+03 <2.4 <2.4 <2.4 <2.5 <2.6 <3.7 <2.3
ethylene dibromide (EDB) 4.10E+02 4.20E-01 <0.42 <0.46 <0.45 <0.45 <0.44 2.90E+02 3.00E-01 <0.43 <0.42 <0.42 <0.44 <0.45 <0.65 <0.4
heptane;n- 1.80E+04 <23 <25 <24 <24 <23 4.00E+00 <23 <23 <23 <23 <24 <35 <21
hexachlorobutadiene 1.10E+01 <1.2 <13 <1.2 <13 <1.2 8.00E-01 <3 <3 <3 <3 <3.1 <4.5 <2.8
hexane;n- 3.20E+04 <19 <21 <20 <21 <20 7.20E+00 <20 <19 <19 <20 <21 <30 <18
hexanone;2- 1.40E+03 <23 <25 <24 <24 <23 7.30E+03 <23 <23 <23 <23 <24 <35 <21
methyl ethyl ketone (2-butanone) 2.30E+05 <16 <18 <17 <17 <17 1.70E+06 <17 <16 <16 <17 <17 <25 <15
methyl methacrylate 3.20E+04 <23 <25 <24 <24 <23 5.00E+04 <23 <23 <23 <23 <24 <35 <21
methyl tert-butyl ether (MTBE) 1.40E+05 9.60E+02 <9.9 <11 <10 <11 <10 1.20E+05 8.60E+02 <10 <9.9 <9.9 <10 <11 <15 <9.4
methylene chloride 2.70E+04 6.60E+03 <190 <210 <200 <200 <200 4.80E+03 1.20E+03 670 CE <190 210C <200 <200 <300 190C
naphthalene 1.40E+02 7.40E+00 <1.4 <1.6 <1.5 <1.5 <1.5 1.70E+02 8.90E+00 <1.5 <1.4 <1.4 <1.5 <1.5 <2.2 <1.4
propylbenzene;n- 4.60E+04 <14 <15 <14 <15 <14 2.30E+03 <14 <14 <14 <14 <15 <21 <13
styrene 4.60E+04 <4.7 <5.1 <4.9 <5.0 <4.9 2.30E+03 <4.8 <4.7 <4.7 <4.9 <5 <7.2 <4.4
tetrachloroethane;1,1,2,2- 4.30E+00 <0.76 <0.82 <0.80 <0.81 <0.78 6.20E+00 <0.77 <0.76 <0.76 <0.78 <0.81 <1.2 <0.71
TETRACHLOROETHYLENE (PCE) 1.80E+03 9.60E+02 <37 <41 <39 <40 <39 4.60E+01 2.40E+01 <38 <37 <37 <39 <40 <58 <35
tetrahydrofuran 9.10E+04 <1.7 11 <1.8 <1.8 <1.8 5.20E+05 17 15 6.7 6.3 12 12 12

1of2



Table 2. McCollum Park and Emander Landfill: Deep Soil Gas and Sub-Slab Soil Gas Vapor Intrusion Screening

Deep Soil Gas Sub-Slab Soil Gas
Deep Soil Gas Deep Soil Gas
Screening Screening Sub-Slab Soil
Level Level Gas Screening  Sub-Slab Soil
Method B Method B Level Method Gas Screening
Noncancer Cancer GP-14' GP-15' GP-19' GP-18' BH-07" B Noncancer Level Method POOL-1-SG° POOL-2-SG> WSU-ED1- WSU-ED2- WSU-EX1- WSU-EX2- BMX-1-SG
Analyte (ng/m?) (ng/m?) (ng/m?)  (ug/m?®)  (ug/m?)  (ug/m?®)  (ug/m?) (ng/m?) B Cancer (ug/m?)  (ug/m?) SG’(ug/m®) SG’ (ug/m*) SG’ (ug/m*) SG’ (ug/m*)  (ug/m?)
toluene 2.30E+05 <100 <110 <110 <110 <110 1.50E+04 <110 <100 <100 <110 <110 <160 <98
trichlorobenzene;1,2,4- 9.10E+01 <4.1 <4.5 <4.3 <4.4 <4.2 3.80E+01 <4.2 <4.1 <4.1 <4.2 <4.4 <6.3 <3.9
trichloroethane;1,1,1- 2.30E+05 <3.0 <33 <3.2 <3.2 <3.1 5.40E+03 <3.1 <3 <3 <3.1 <3.2 <4.6 <2.8
trichloroethane;1,1,2- 9.10E+00 1.60E+01 <0.30 <0.33 <0.32 <0.32 <0.31 4.60E+00 7.90E+00 <0.31 <0.3 <0.3 <0.31 <0.32 <0.46 <0.28
TRICHLOROETHYLENE (TCE) 9.10E+01 3.30E+01 <0.59 <0.64 <0.62 <0.63 <0.61 3.80E+00 1.40E+00 <0.6 <0.59 <0.59 <0.61 <0.63 <0.91 <0.56
trichlorofluoromethane 3.20E+04 <12 <13 <13 <13 <13 1.20E+02 <13 <12 <12 <13 <13 <19 <12
trimethylbenzene;1,2,4- 2.70E+03 <14 <15 <14 <15 <14 2.40E+02 <14 <14 <14 <14 <15 <21 <13
trimethylbenzene;1,3,5- 2.70E+03 <14 <15 <14 <15 <14 1.70E+02 <14 <14 <14 <14 <15 <21 <13
vinyl acetate 9.10E+03 <39 <42 <41 <42 <40 7.80E+03 <39 <39 <39 <40 <42 <60 <37
vinyl chloride 4.60E+03 2.80E+01 <1.4 <1.5 <1.5 <1.5 <1.5 5.50E+01 3.40E-01 <1.4 <1.4 <1.4 <1.5 <1.5 <2.2 <1.3
xylenes 4.60E+03 49 33.7 24.4 27 19.2 3.20E+02 11.6 12.2 <4.8 <5 <5.1 <7.4 <4.5
Total Petroleum Hydrocarbons 1.40E+04 NT NT NT NT NT 4.70E+03 1200 1310 796 712 742 1030 745

Bold & Shaded indicates value reported above MTCA Method B screening level

NT Not Tested

Bold indicates analyte detected

E Denotes reported value is an estimate

1 Sample collected by Parametrix, April 2021
2 Sample collected by Aspect Consulting LLC, April 2021

C Not verified and may be due to carryover from previous sample injections.

Notes: Table includes only VOC chemicals reported in Ecology Cleanup Levels and Risk Calculations for air/vapor intrusion toxics
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Table 3. McCollum Park and Emander Landfill: Vapor Intrusion Indoor Air Cleanup Level Comparison

Indoor Air
Indoor Air
Cleanup Level Indoor Air WSU-EX1- WSU-EX2- WSU-ED1- WSU-ED2- STREAM-1- STREAM-2- STREAM-3-
Method B  Cleanup Level BMX-1-IA" POOL-1-IA' POOL-2-IA' 1A' 1Al 1A' 1A' 1A' 1A' 1A' 30921- 30921- 30921- 30921-
Noncancer Method B (corrected) (corrected) (corrected) (corrected) (corrected) (corrected) (corrected) (corrected) (corrected) (corrected) Pool1? Pool2? wsu1? wsu2? 30921-Ed1®> 30921-Ed2’
Analyte (ng/m?)  Cancer (ug/m?) (pg/m?)  (ug/m?)  (pg/m?)  (ug/m?)  (pg/m?)  (ug/m?)  (pg/m?)  (ug/m?)  (pg/m’)  (ug/m?)  (ug/m’)  (ug/m?) (ng/m?) (ng/m?) (ng/m?) (ng/m?)

acetone 14171.43 3.5 ND ND 1 3.8 1.4 0.4 15 2.2 8 <4.8 <6.7 7.4 9.6 8.1 <4.8
acrolein 0.0091 0.35 0.32 0.15 0.25 0.33 0.29 0.38 0.96 0.47 0.68 <2.1 <29 <21 <2.1 <2.1 <2.1
benzene 13.71 0.321 ND 3.3 3.4 ND ND 0.68 1.08 ND ND ND 4 2.6 0.92 0.87 2.1 0.89
benzyl chloride 0.457 0.051 ND ND ND ND ND ND ND ND ND ND <0.052 <0.072 <0.052 <0.052 <0.052 <0.052
bromodichloromethane 0.068 ND ND ND ND ND ND ND ND ND ND <0.067 <0.094 <0.067 <0.067 <0.067 <0.067
bromoform 2.27 ND ND ND ND ND ND ND ND ND ND <2.1 <2.9 <2.1 <2.1 <2.1 <2.1
bromomethane 2.28 ND ND ND ND ND ND ND ND ND ND <2.3 <3.3 <2.3 <2.3 <2.3 <2.3
butadiene;1,3- 0.914 0.083 ND ND ND 0.025 ND ND ND 0.066 0.018 ND <0.044 <0.062 0.21 0.18 0.23 0.17
carbon disulfide 320 ND ND ND ND ND ND ND ND ND ND <6.2 <8.7 <6.2 <6.2 <6.2 <6.2
carbon tetrachloride 45.714 0.417 -0.01 0.02 0.02 0 0 0 0.01 0.06 -0.01 0.01 0.4 <0.44 0.42 0.4 0.4 0.4
chlorobenzene 22.85 ND ND ND ND ND ND ND ND ND ND <0.46 <0.64 <0.46 <0.46 <0.46 <0.46
chloroform 0.11 0 0.052 0.052 0.047 0.117 0.015 0.027 0.192 0.042 0.015 0.24 0.23 0.2 0.21 0.17 0.15
chloromethane 41.14285714 ND ND ND ND ND ND ND ND ND ND <3.7 <5.2 <3.7 <3.7 <3.7 <3.7
cumene (isopropylbenzene) 182.8571429 ND ND ND ND ND ND ND ND ND ND <2.5 <34 <2.5 <2.5 <2.5 <2.5
cyclohexane 2742.857143 ND ND ND ND ND ND ND ND ND ND <6.9 <9.6 <6.9 <6.9 <6.9 <6.9
dichlorobenzene;1,2- 91.42857143 ND ND ND ND ND ND ND ND ND ND <0.6 <0.84 <0.6 <0.6 <0.6 <0.6
dichlorobenzene;1,4- 365.7142857  0.227272727 ND 0.87 0.61 ND ND ND ND ND ND ND 5.9 3.6 0.57 1.2 <0.23 <0.23
dichloroethane;1,1- 1.5625 ND ND ND ND ND ND ND ND ND ND <04 <0.57 <0.4 <0.4 <0.4 <0.4
dichloroethane;1,2- (EDC) 3.2 0.096153846 ND 0.004 0.004 0.139 0.069 0.008 -0.004 0.023 0 0.008 0.085 0.1 0.18 0.23 0.089 0.081
dichloroethylene;1,1- 91.42857143 ND ND ND ND ND ND ND ND ND ND <0.4 <0.56 <0.4 <0.4 <0.4 <0.4
dichloropropane;1,2- 1.828571429 0.675675676 ND ND ND ND ND ND ND ND ND ND <0.23 <0.32 <0.23 <0.23 <0.23 <0.23
dioxane;1,4- 13.71428571 0.5 ND ND ND ND ND ND ND ND ND ND <0.36 <0.5 <0.36 <0.36 <0.36 <0.36
ethyl acetate 32 ND ND ND ND ND ND ND ND ND ND <7.2 <10 <7.2 8.9 <7.2 <7.2
ethylbenzene 457.14 ND 1.8 1.9 ND ND 0.67 1.07 ND ND ND 2.3 1.4 <0.43 <0.43 2 <0.43
ethylene dibromide (EDB) 4114285714  0.004166667 ND ND ND ND ND ND ND ND ND ND <0.077 <0.11 <0.077 <0.077 <0.077 <0.077
heptane;n- 182.8571429 ND 0.3 0.7 ND ND ND ND ND ND ND 4.4 <5.7 <4.1 <4.1 <4.1 <4.1
hexachlorobutadiene 0.113636364 ND ND ND ND ND ND ND ND ND ND <0.21 <0.3 <0.21 <0.21 <0.21 <0.21
hexane;n- 320 ND 4 4.1 ND ND ND ND ND ND ND 7.8 5.5 <35 <3.5 4.8 <35
hexanone;2- 13.71428571 ND ND ND ND ND ND ND ND ND ND <4.1 <5.7 <4.1 <4.1 <4.1 <4.1
methyl ethyl ketone (2-butanone) 2285.714286 ND ND ND ND ND ND ND ND ND ND <2.9 <4.1 <2.9 <2.9 <2.9 <2.9
methyl methacrylate 320 ND ND ND ND ND ND ND ND ND ND <4.1 <5.7 <4.1 <4.1 <4.1 <4.1
methyl tert-butyl ether (MTBE) 1371.428571  9.615384615 ND ND ND ND ND ND ND ND ND ND <1.8 <25 <1.8 <1.8 <1.8 <1.8
methylene chloride 274.2857143  65.78947368 -3 0 0 ND ND 57 CE 0 25 CE 5CE 5CE <35 <49 <35 <35 46 Ic <35
naphthalene 1.371428571 0.073529412 0.022 0.481 0.461 0.18 0.28 0.083 0.273 0.203 0.153 0.073 0.51 0.23 0.24 0.62 0.23 0.089 j
propylbenzene;n- 457.1428571 ND ND ND ND ND ND ND ND ND ND <2.5 <3.4 <2.5 <2.5 <2.5 <2.5
styrene 457.1428571 ND ND ND ND ND ND ND ND ND ND <0.85 <1.2 <0.85 <0.85 <0.85 <0.85
tetrachloroethane;1,1,2,2- 0.043103448 ND ND ND ND ND ND ND ND ND ND <0.14 <0.19 <0.14 <0.14 <0.14 <0.14
TETRACHLOROETHYLENE (PCE) 0.914285714 0.33393821 ND ND ND ND ND ND ND ND ND ND <6.8 <9.5 <6.8 <6.8 <6.8 <6.8
tetrahydrofuran 914.2857143 ND ND ND ND ND 0.59 0.65 ND ND ND <0.29 <0.41 <0.29 <0.29 <0.29 <0.29
toluene 2285.714286 ND 10 9 ND ND ND ND ND ND ND 23 <26 <19 <19 19 <19
trichlorobenzene;1,2,4- 0.914285714 ND 3.2 3.2 ND ND ND ND ND ND ND <0.74 <1 <0.74 <0.74 <0.74 <0.74
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Table 3. McCollum Park and Emander Landfill: Vapor Intrusion Indoor Air Cleanup Level Comparison

Indoor Air
Indoor Air
Cleanup Level Indoor Air WSU-EX1- WSU-EX2- WSU-ED1- WSU-ED2- STREAM-1- STREAM-2- STREAM-3-
Method B Cleanup Level BMX-1-IA' POOL-1-IA' POOL-2-1A" 1A' 1A' 1A' Iy 1A' Iy 1At 30921- 30921- 30921- 30921-
Noncancer Method B (corrected) (corrected) (corrected) (corrected) (corrected) (corrected) (corrected) (corrected) (corrected) (corrected) Pool1? Pool2? wsu1? wsu2? 30921-Ed1*> 30921-Ed2’
Analyte (ng/m?)  Cancer (ug/m?) (pg/m?)  (ug/m?)  (pg/m?)  (ug/m?)  (pg/m?)  (ug/m?)  (pg/m’)  (ug/m?)  (ug/m’)  (ug/m’)  (ug/m’)  (ug/m?) (ng/m?) (ng/m?) (ng/m?) (ng/m?)

trichloroethane;1,1,1- 2285.714286 ND ND ND ND ND ND ND ND ND ND <0.55 <0.76 <0.55 <0.55 <0.55 <0.55
trichloroethane;1,1,2- 0.091428571 0.15625 ND ND ND ND ND ND ND ND ND ND <0.055 <0.076 <0.055 <0.055 <0.055 <0.055
TRICHLOROETHYLENE (TCE) 0.914285714 0.33393821 ND ND ND ND ND ND ND ND ND ND <0.11 <0.15 <0.11 <0.11 <0.11 <0.11
trichlorofluoromethane 320 4.3 ND ND ND ND ND ND ND ND ND <2.2 <3.1 <2.2 <2.2 <2.2 <2.2
trimethylbenzene;1,2,4- 27.42857143 ND 3.2 3.2 ND ND ND ND ND ND ND 5.7 5.1 <2.5 <2.5 <2.5 <2.5
trimethylbenzene;1,3,5- 27.42857143 ND ND ND ND ND ND ND ND ND ND <2.5 <3.4 <2.5 <2.5 <2.5 <2.5
vinyl acetate 91.42857143 ND ND ND ND ND ND ND ND ND ND <7 <9.9 <7 <7 <7 <7
vinyl chloride 45.71428571  0.284090909 ND ND ND ND ND ND ND ND ND ND <0.26 <0.36 <0.26 <0.26 <0.26 <0.26
xylenes 45.71428571 ND 10.7 11.3 ND ND 4.43 6.83 0.83 ND ND 12.5 7.7 1.1 1.76 10.5 1.2
Total Petroleum Hydrocarbons 45.71428571 20 329 298 35 45 91 212 90 0 43 NT NT NT NT NT NT

Bold indicates analyte detected

ND Not Detected after sample calibrated for Ambient Air Concentrations
CE Reported outside of calibration limitations and value is an estimate

Ic Reported value is due to laboratory contamination

j Reported value is an estimate

NT Not Tested

1 Sample collected by Aspect Consulting LLC, April 2021
2 Sample collected by EMB Consulting LLC, March 2021

Bold & Shaded indicates value reported above MTCA Method B screening level

Notes: Table includes only VOC chemicals reported in Ecology Cleanup Levels and Risk Calculations for air/vapor intrusion toxics
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Parametrix

ENGINEERING . PLANNING . ENVIRONMENTAL SCIENCES

____________________________________________________________/ /7 / / |
719 2ND AVENUE, SUITE 200 | SEATTLE, WA 98104 | P 206.394.3700

TECHNICAL MEMORANDUM

DATE: August 5, 2021

TO: Dave Schonhard

FROM: lan Sutton, PE; Michael Brady, LG, LHG
SUBJECT: Vapor Intrusion Screening

PROJECT NUMBER: 373-1513-112

PROJECT NAME: McCollum Park & Emander Landfill

Parametrix was retained by Snohomish County Department of Public Works Solid Waste Division (County) to
investigate potential vapor intrusion (VI) at the former Emander Landfill located at 600 128th Street SE in Everett,
Washington (Figure 1). This technical memorandum summarizes the results of the VI screening related to
groundwater to vapor pathways and landfill gas (LFG) to vapor pathways. The screening was accomplished by
reviewing recent groundwater quality data, and collecting samples of vapor from gas probes and monitoring wells
and comparing the results to the Washington State Department of Ecology’s (Ecology) cleanup levels and risk
calculations (CLARC) VI screening levels for deep soil gas and groundwater to vapor pathways. The primary
contaminants of concern for both pathways are the presence of volatile organic compounds (VOCs) which can
produce air quality hazards.

BACKGROUND

The Emander Landfill has been redeveloped as McCollum Park. McCollum Park includes a park and ride lot, a bus
station, athletic fields, a dirt bike track, pathways, nature trails, a playground, a community pool, the Snohomish
County Washington State University (WSU) Extension Center, and the Adopt-a-Stream Northwest Stream Center
(Figure 2).

The property was originally obtained by the County in 1922, and gravel mining began in 1929. The site was later
used as a municipal solid waste landfill from 1947 to 1967 (AGlI, 1996). LFG investigations and mitigation
measures were started in the 1970’s and 1980’s and a Remedial Investigation (RI) and a Feasibility Study (FS) were
completed in 1996 during redevelopment to include a park and ride facility. Prior protectiveness statements for
the landfill have referenced the active LFG control systems to mitigate potential air quality hazards related to the
former landfill.

Physical Setting

The site is located in Section 30 of Township 28 North, Range 5 East at an elevation of approximately 390 to

370 feet above sea level. Soil, groundwater, and LFG studies of the landfill have attempted to delineate the nature
and extent of contamination as well as defining the physical setting of the property. Minard (1985) maps the
surface geology of the site as Quaternary Vashon Advance Outwash (Qva) deposits. Qva deposits are primarily
comprised of coarse-grained sand and gravel deposits. Investigations completed during the Rl and FS showed the
sand and gravel portion of the Qva deposits ranging from 13 to 65 feet thick. The Esperance Sand member of the
Qva deposits was found underlying the sand and gravel. The Esperance Sand member is comprised of
predominantly sand with few gravel lenses and silt interbeds. Investigations of the property show the Esperance
Sand member being 47 to 89 feet thick. Underlying the Qva deposits is a lower confining layer consisting of clay.
Minard (1985) maps the clay at Quaternary transitional beds (Qtb), these are described in the Rl and FS as the
Lawton Clay. The Lawton Clay thickness was not fully penetrated by investigations; however, Minard (1985)
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indicates the clay extends down to an elevation approximately 160 feet above sea level on the upland margins, or
approximately 220 feet below ground surface at the landfill.

Groundwater is present within the Qva deposits serving as the outwash aquifer. Previous reports for the landfill
describe two zones of the outwash aquifer (upper and lower) having slightly different flow directions. The
predominant groundwater flow path at the site is to the south following the flow of North Creek, and is
predominantly southwest in the upper portion of the outwash aquifer and south-southwest in the lower portion
of the outwash aquifer (Snohomish County, 2018). The outwash aquifer is unconfined and at relatively shallow
depths ranging from 2 to 24 feet below the site (AGI, 1996).

Landfill Gas Systems

LFG is managed at the property by a series of vertical and horizontal collection points. Attachment A displays the
LFG management system layout. A total vacuum is applied to the system which collects LFG across the property.
The LFG is collected into a main underground manifold near the bus station which routes LFG to the flare facility.
The flare is manually lit by County staff periodically until a flame is no longer supported by the methane. At that

point, the vacuum system vents the LFG to the atmosphere.

The effectiveness of the LFG management system is periodically monitored at five gas probes across the property
to confirm LFG capture and no presence of methane. Monitoring is completed at gas probes GP-14, GP-15, GP-16,
GP-18, and GP-19.

Figure 2 displays the location of the flare facility and active gas probes.

Groundwater Monitoring

Groundwater monitoring has historically been completed quarterly at approximately 13 wells. Upper aquifer
completed wells BH-03, BH-05, BH-06, BH-07, and BH-08, intermediate zone well MW-17, and lower aquifer
completed wells MW-12, MW-14, MW-15, MW-16, MW-18, MW-19, and MW-20 are sampled. Quarterly
monitoring data from these wells for VOCs, metals, polychlorinated biphenyls (PCBs), carcinogenic polycyclic
aromatic hydrocarbons (cPAHSs) are available from Ecology’s Cleanup site ID document repository for years 2013
through March 2020 (Ecology, 2020). Figure 2 displays the location of the active monitoring wells.

Recent Studies

The Snohomish County Parks and Recreation Department recently completed indoor air sampling of three on-site
buildings (pool building, WSU Extension Office, and WSU Education Building) for VOCs. The indoor air study
revealed the presence of several VOCs above Model Toxics Control Act (MTCA) Method B cancer indoor air
cleanup levels at on-site buildings including 1,2-dichloroethane, 1,3-butadiene, 1,4-dichlorobenzene, benzene,
carbon tetrachloride, chloroform, and naphthalene (EMB Consulting, 2021). The report raised the possibility that
LFG from the former Emander Landfill could be the source of the VOCs present in indoor air.

PROJECT SCOPE

The Phase 1 objectives as listed below were to perform a preliminary assessment at the site in accordance with
Ecology’s Draft Guidance for Evaluating Soil Vapor Intrusion in Washington State (Ecology, 2018): Investigation
and Remedial Action (Publication No. 09-09-047 Rev 2018) to determine if volatile organics from the landfill are
potentially adversely affecting properties near the landfill footprint.

1. Review available background documents to evaluate historical and current conditions in LFG and
groundwater. Determine contaminant source concentrations, potential contaminant migration pathways,
and locations and condition of existing wells and probes available for sampling.

Snohomish County 373-1513-112
Vapor Intrusion Screening 2 August 5, 2021
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2. Purge and collect gas samples from the five existing LFG probes surrounding the landfill and submit for
laboratory analysis (TO-15). Measure methane concentrations in each probe with a handheld meter.
Measure the depth to groundwater in probes, if present.

3. Summarize gas probe (deep soil gas) and groundwater concentrations and compare to MTCA Method B
cancer/noncancer VI screening levels to assess whether existing conditions have the potential to
contaminate indoor air in the occupied buildings.

4. Evaluate whether the available data and sampling locations are sufficient to determine the nature and
extent of the VOC contamination from the landfill in groundwater and the vadose zone, and to allow
evaluation of the potential impacts to the occupied buildings present near the Emander Landfill.

5. Prepare areport summarizing findings and presenting recommendations for further evaluations, if
necessary. Recommendations could include additional soil, groundwater, and vapor testing; and/or
performing indoor air modeling using the Johnson and Ettinger model, if VOC concentrations exceed
MTCA screening levels.

PRELIMINARY FIELD INVESTIGATION

On April 26, 2021, Parametrix performed a preliminary field investigation to verify the location of gas probes,
monitoring wells, LFG management systems, LFG sample ports, and the flare facility at the site. A County
representative guided Parametrix across the property. Water levels were measured in gas probes GP-14, GP-15,
GP-16, GP-18, and GP-19 and monitoring wells BH-03 and BH-07 to verify the screens were not blocked with
water and well/probe dimensions were verified. Table 1 summarizes the water level and well/probe dimensions
from the preliminary investigation. As noted in the table, gas probe GP-16 screened section was completely
blocked with water. Similarly, BH-03 was also completely blocked with water and BH-07 was partially blocked
having approximately 0.84 feet of screen exposed to the vadose zone.

Parametrix reviewed the layout of the existing LFG extraction system noting that several manifolds contain sample
ports should sampling be necessary in the future. The main manifold for the LFG collection system is located near
the current bus facility in a vented in-ground manhole. Three main lines merge at the manifold to one exit line to
the flare facility. The three main lines and exit line all have sampling ports to allow collection of samples.

The flare facility was observed and noted to be venting to atmosphere without the use of a flare. Strong LFG
odors were observed up to 100 feet away downwind to the south of the flare facility in an area accessible by the
public. The no smoking sign on the flare facility was not legible and there were no other notifications warning park
users of hazards. The flare facility itself is in a fenced area. There is damage to the fence on the southeast side
where vandals previously broke in and removed the solar powered vent flare. A sample port was observed on the
main LFG collection piping prior to entering the condensate drum and the vacuum blower. The condensate drum
was observed to be in poor condition with severe rust formation on the top and sides of the steel drum.

Based on the site observations, a plan was formulated to sample for VOCs and measure LFG concentrations at
monitoring well BH-07, gas probes GP-14, GP-15, GP-18, and GP-19, and at the flare.

SAMPLING INVESTIGATION

On April 28, 2021, Parametrix along with a County representative measured LFG concentrations of methane,
carbon dioxide, oxygen, carbon monoxide, and hydrogen sulfide with a Landtec GEM 5000 (GEM) at the

six locations (monitoring well BH-07, gas probes GP-14, GP-15, GP-18, and GP-19, and at the flare). Three well
volumes were purged using the GEM prior to recording the measurements after accounting for the water level in
the probes/well. Table 2 displays the results of the LFG concentrations measured with the GEM. Photographs of
the sampling locations are included as Attachment B.
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No methane was observed in the four gas probes and one monitoring well. Methane was found at 15.4 to
15.9 percent methane by volume at the sample port at the flare facility which is consistent with expected
concentrations at this location in the LFG extraction system.

Following collection of measurements with the GEM, Parametrix attached a new laboratory supplied Teflon
tubing and silicon manifold to the locations to allow for collection of gas using a 1-liter Summa canister. A helium
shroud was utilized to ensure no ambient air could enter the sampling canister. The shroud was filled with

20 percent helium and a helium detector was placed in the purge port of the manifold to confirm no leaks.
Similarly, a seal check was performed on the manifold to confirm no leakage. The shroud and seal checks were
completed on GP-14, GP-15, and GP-18. GP-19 was directly connected to the gas probe as the seal check on the
manifold repeatedly failed. Monitoring well BH-07 and the flare were directly connected to the sampling canister
using a rubber stopper and Teflon tubing.

The starting pressures ranged from -29 to -31 inches of Mercury. Each of the canisters were closed when they
reached -4.75 inches of Mercury. The total purge time per canister was five minutes for each sample. The location
identification, canister identification, regulator identification, initial and final vacuums, and initial and final
sampling times were reported on the chain of custody and field sampling forms. The samples were submitted to
Friedman and Bruya, Inc. on the same day of sample collection for analysis of VOCs using EPA compendium
Method TO-15.

VAPOR INTRUSION SCREENING RESULTS

Groundwater results reported in Ecology’s Environmental Information Management database for 2013 through
March 2020 were reviewed to compare with air toxics for the MTCA Method B cancer and non-cancer screening
levels for the groundwater to vapor pathway. The laboratory results (Attachment C) for the air samples were
similarly compared to the MTCA method B cancer and non-cancer screening levels for the deep soil gas to vapor
pathway for wells and probes and cleanup levels for ambient air for the flare discharge sample. Table 3
summarizes the results of the VI screening for chemicals on the Method TO-15 list and compares them with
MTCA Method B screening levels. Fifty VOCs included in the standard TO-15 analysis were evaluated for the vapor
intrusion/air quality screening. This did not include a complete list of all air toxics listed in CLARC.

Groundwater to Vapor Pathway

Table 3 summarizes the groundwater results and compares them with MTCA B groundwater screening levels for
vapor intrusion. For the groundwater to vapor pathway, two VOCs, benzene and vinyl chloride, were found above
the MTCA Method B cancer screening levels. Ethylene dibromide was reported at 0.30 pg/L which is the MTCA
Method B cleanup level. 33 other air toxics were found either non-detect or below MTCA Method B cancer and
non-cancer screening levels. Fifteen air toxics including acrolein, benzyl chloride, 1,3 butadiene, cumene,
cyclohexane, 1,4-dioxane, ethyl acetate, n-heptane, n-hexane, methyl tertiary butyl ether, methyl methacrylate,
n-propylbenzene, tetrahydrofuran, 1,2,4-trimethylbenzene, and 1,3,5-trimethylbenzene were not tested in
groundwater.

Benzene was found above the screening level of 2.4 pg/L at BH-07 up to 4.0 pg/L. The data show benzene above
the screening level at BH-07 from December 2013 through September 2014. Since that time, benzene has
remained below the screening level and has been non-detect (<1 pg/L) from September 2015 through the
present. Benzene was not detected at any other monitoring well locations. Based on the recent data, it does not
appear the groundwater to vapor pathway for benzene is complete.

Ethylene dibromide (EDB) was reported at the MTCA Method B cancer screening level at 0.30 pg/L at MW-10 in
2013. This results was J-flagged by the laboratory indicating it is an estimate. EDB has been non-detect in all wells
at the site since 2013 and less than 0.01 pg/L for the 2019 and 2020 data. Based on the data, it does not appear
the groundwater to vapor pathway for EDB is complete.
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Vinyl chloride was found above the screening level of 0.34 pg/L at BH-03A, BH-05, BH-06, BH-07, MW-14, MW-16,
MW-18, MW-19, and MW-20. The highest concentration recorded at the site from 2013 to 2020 was at MW-18 in
March 2014 at 87.8 pg/L. These high concentrations at MW-18 appear to be related to a slug source due to high
groundwater or new saturation that occurred near that time period.

For recent data only (2019 and 2020), vinyl chloride was found above the screening level at BH-03, BH-05, BH-07,
MW-16, and MW-18. These locations are located on the downgradient portion of the property where vinyl
chloride is most likely to be present as the daughter product of reductive dechlorination. BH-07 and MW-18 are
located outside the footprint of the LFG collection system and are immediately adjacent to the WSU Education
Facility and upgradient of the WSU Extension Building and Adopt-A-Stream Building. These two wells have the
highest concentrations of vinyl chloride at the site, and the most recent data available from March 2020 was 5.00
ug/L at MW-18 and 1.05 pg/L at BH-07. The data indicates vinyl chloride likely currently exceeds the MTCA
Method B cancer screening level for the groundwater to vapor pathway near the on-site buildings. However, vinyl
chloride was not detected in indoor air (EMB 2021).

Landfill Gas to Vapor Pathway

Table 3 summarizes the LFG results and compares them with MTCA B deep soil gas screening levels for vapor
intrusion. For the LFG to vapor pathway, one VOC, acrolein, was found above the MTCA Method B non-cancer
screening level. 49 other VOCs were found below the MTCA Method B cancer and non-cancer screening levels.

Acrolein was found above the non-cancer screening level of 0.91 ug/m? at GP-18, GP-19, and BH-07, and detected
below the screening level at GP-14 and GP-15. This does not appear to be related to the property. Acrolein is a
problematic compound known to be a false positive related to contamination issues from the wall of the actual
Summa cannisters. EPA and others (2015) indicate acrolein can remain in canisters even through the cleaning
process and can actually grow in concentrations over time between the time of sampling and time of analysis.
Parametrix contacted Friedman and Bruya, Inc. based on the results. The laboratory noted that many other
client’s samples were also showing detections of acrolein above the screening level. This indicates the acrolein
identified above the screening levels are not verified and likely false positives not related to LFG at the property.

Landfill Gas Analysis

Table 3 summarizes the LFG results for the sample collected at the flare and compares them to MTCA Method B
cancer and non-cancer cleanup levels for ambient air (Table 3). The LFG discharging at the flare was found above
the MTCA Method B cleanup levels for eight VOCs including benzene, chlorobenzene, 1,4-dichlorobenzene, n-
hexane, n-heptane, 1,2,4-trimethylbenzene, vinyl chloride, and total xylenes. 43 other VOCs were found below
the MTCA Method B cleanup levels or not detected in the sample. Several detection limits reported in the sample
results are above the MTCA Method B cleanup levels; therefore, there may be exceedances not identified by the
results due to the dilution requirements of the sample.

CONCURRENT STUDIES

In the same period of the Parametrix investigation, Aspect Consulting (Aspect) performed a Tier 2 vapor intrusion
study of the buildings for the Parks and Recreation Department. This involved sampling sub-slab soil gas as well as
indoor air at the Pool building, BMX building, WSU Education Building, the WSU Extension Building, and the
Adopt-A-Stream Building. The draft report (Aspect, 2021) concluded that the indoor air cleanup level exceedances
of on-site buildings did not correspond with the sub-slab soil gas concentrations and that the source of the indoor
air contamination identified in the EMB Consulting study is not likely due to VI from the former landfill. The Tier 2
VI study results completed for the Parks and Recreation Department are consistent with the results of this study.
Further, the results obtained by Aspect show no concentrations of vinyl chloride in sub-slab soil gas or in indoor
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air. Additionally, acrolein was found in all the samples, and analysis was performed by Friedman and Bruya, Inc.
supporting acrolein as a common false positive resulting from the Summa canisters.

CONCLUSIONS
Based on the results of the investigation, Parametrix has reached the following conclusions:

e The groundwater to vapor pathway was evaluated showing only two contaminants, benzene and vinyl
chloride, exceeding screening levels between 2013 and 2020. One contaminant, EDB, was estimated to
be detected at the screening level of 0.3 ug/L in 2013.

e Only vinyl chloride is currently exceeding screening levels for the groundwater to vapor pathway based on
the 2019-2020 results. Sub-slab soil gas and indoor air were sampled separately by Aspect and indoor air
sampled recently by EMB Consulting and found no detections of vinyl chloride in samples. This suggests
although the groundwater to vapor pathway was found to exceed screening levels, the pathway does not
appear to be complete.

e The LFG to vapor pathway was evaluated showing only one contaminant, acrolein, exceeding screening
levels for deep soil gas. The acrolein results are not verified and are likely false positives related to the
Summa cannisters and not related to the landfill.

e The LFG management system is removing LFG and VOCs from the subsurface and no exceedances of
methane or VOCs were identified within the gas probes or one monitoring well sampled. The LFG
management system remains the primary engineering control to mitigate the potential for VI for on-site
and off-site buildings.

e The LFG management system does not generate enough methane to support a continuous flame and was
observed at 15.4 to 15.9 percent methane by volume. Seven VOCs including benzene, chlorobenzene,
1,4-dichlorobenzene, n-hexane, 1,2,4-trimethylbenzene, vinyl chloride, and total xylenes were found
above ambient air cleanup levels. Under an active flame, these VOCs would be combusted by the flare.

CONSIDERATIONS BASED ON THE RESULTS AND OBSERVATIONS

e Gas probe GP-16 was observed blocked with water. This appears to be the result of a continuous
relatively high water table at that location. A replacement gas probe with a shallow screen outside of the
landfill cap footprint may be appropriate. A replacement probe location may be preferable near existing
wells BH-07 and MW-18 to better capture the pathway towards the WSU buildings.

e The flare facility no longer supports a continuous flame. It may be appropriate to explore options to allow
safe combustion or encapsulation of the VOCs as the area surrounding the flare facility is accessible to the
public. It may also be appropriate to include sampling ambient air downwind of the flare facility for LFG to
confirm methane is dissipating and does not present an explosion risk.

ATTACHMENTS

Figure 1 — Site Location Map

Figure 2 — Site Detail Map

Table 1 — Field Observations at Sampling Locations, McCollum Park, April 26, 2021.
Table 2 — Landfill Gas and VOC Sample Details, McCollum Park, April 28, 2021.
Table 3- Vapor Intrusion Screening Results, McCollum Park.

Attachment A — Landfill Gas Control System Layout
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Attachment B — Site Photographs

Attachment C — Laboratory Analytical Results
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Table 1. Preliminary Field Investigation Results, McCollum Park, April 26, 2021

Stick Up / Depth to
Screen Top | Measuring |Stick Down|Screen Top| Water Unsaturated Well
Location ID Type (ft bgs) Point (ft) (ft btoc) (ft btoc) Time Screen (ft) Diameter Notes
BH-03 Well 12 TOC 1.73 13.73 5.58 10:02 -8.15 2-inch Blocked with water
BH-07 Well 4 TOC 0.99 4.99 5.83 9:55 0.84 2-inch
GP-14 Gas Probe 5 TOC -0.46 4.54 NM 11:30 NM 1/2-inch  |Could not remove gas probe valve to
measure water

GP-15 Gas Probe 5 TOC -1.06 3.94 8.54 10:47 4.60 1/2-inch
GP-16 Gas Probe 5 TOC -0.72 4.28 3.00 10:10 -1.28 1/2-inch |Blocked with water
GP-18 Gas Probe 5 TOC -0.56 4.44 16.76 10:30 12.32 1/2-inch
GP-19 Gas Probe 5 TOC -0.23 4.77 11.92 10:22 7.15 1/2-inch
Notes:  TOC = top of casing

ft = feet

btoc = below top of casing
NM = Not Measured
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Table 2. Landfill Gas and VOC Sample Details, McCollum Park, April 28, 2021

Landfill Gas Measurements
Carbon Carbon Hydrogen
Purge Time| Methane | Dioxide (% | Oxygen (% | Monoxide Sulfide Well
Location ID Type Time (min) (% by vol) by vol) by vol) (%by vol) | (%by vol) | Diameter Notes

BH-07 Well 12:18:00 PM 6.67 0.0 0.1 21.0 0.0 1.0 2-inch

GP-14 Gas Probe | 9:28:00 AM 3.00 0.0 3.8 17.4 0.0 0.0 1/2-inch  |County measured LFG after 30 sec
purge/stabilize

GP-15 Gas Probe | 10:18:00 AM 1.35 0.0 6.0 15.2 0.0 0.0 1/2-inch  |County measured LFG after 30 sec
purge/stabilize

GP-18 Gas Probe | 11:40:00 AM 1.73 0.0 2.2 19.0 1.0 1.0 1/2-inch  |County measured LFG after 30 sec
purge/stabilize

GP-19 Gas Probe | 11:16:00 AM 1.70 0.0 5.6 13.9 0.0 1.0 1/2-inch |County measured LFG after 30 sec
purge/stabilize

Flare LFG Control | 12:51:00 PM 0.00 15.9 14.8 3.1 2.0 1.0 N/A County measured LFG after 30 sec
stabilize

12:54:00 PM 0.00 15.4 14.7 3.3 2.0 1.0
VOC Sample Details
Initial Final
Regulator | Pressure Pressure
Location ID Type Canister ID ID (In Hg) Initial Time (in Hg) Final Time Connection Type Notes

BH-07 Well 3385 106 -30.00 12:36:00 PM -4.75 12:41:00 PM Direct connect Connected to pump manifold with
rubber stopper

GP-14 Gas Probe 3347 35 -29.00 9:57:00 AM -4.75 10:02:00 AM Manifold Helium shroud, seal check pass

GP-15 Gas Probe 3386 101 -29.00 10:41:00 AM -4.75 10:46:00 AM Manifold Helium shroud, seal check pass

GP-18 Gas Probe 3671 07 -29.00 11:54:00 AM -4.75 11:59:00 AM Manifold Helium shroud, seal check pass

GP-19 Gas Probe 3674 117 -31.00 11:30:00 AM -4.75 11:35:00 AM Direct connect Seal check failed, directly connected to
probe

Flare LFG Control 3483 105 -31 12:59:00 PM -4.75 1:04:00 PM Direct Connect Connected to steel piping with rubber
stopper
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Table 3. Vapor Intrusion Screening Results, McCollum Park

Groundwater to Vapor Pathway

Landfill Gas to Vapor Pathway

Flare/Ambient Air

Deep Soil Gas Deep Soil Gas Air Air
Groundwater Groundwater Highest Highest Screening Level | Screening Level Method B | Method B
Chemical Screening Level | Screening Level Concen.tration at Concerrtration at Method B Method B GP-14 | GpP-15 | GP-19 | GP-18 | BH-07 | Noncancer | Cancer Flare Notes
o | woss | o | iy | v |G| | | v i | e | et |
(/L) (/L) (/L) 2020) (vg/m?) (vg/m?) (ve/m®) | (ng/m?)
acetone 15,000,000.00 12.10 N/A 1,400,000.00 44 49 37 <28 <27 14,000.00 <470
acrolein 2.90 NT N/A 0.91 0.73 0.89 1.1 1.2 2.5 0.01 <11 JUnverified, likely false positives due to canisters,
EPA/Whitaker et. al. 2015, EPA, 2010
benzene 100.00 2.40 4.00 <1.0 1,400.00 32.00 <1.8 <1.9 <1.9 <1.9 <1.8 14.00 0.32 160 JAbove screening level in groundwater and above cleanup
level for air

benzyl chloride 56.00 6.20 NT N/A 46.00 5.10 <0.28 <0.31 <0.30 <0.31 <0.30 0.46 0.05 <5.1

bromodichloromethane 1.80 <3.9 N/A 6.80 <0.37 <0.40 <0.39 <0.40 <0.38 0.07 <6.6

bromoform 220.00 <1.0 N/A 230.00 <11 <12 <12 <12 <12 2.30 <200

bromomethane 13.00 <1.0 N/A 230.00 <13 <14 <14 <14 <13 2.30 <230

butadiene;1,3- 0.42 0.04 NT N/A 91.00 8.30 <0.24 <0.27 <0.26 <0.26 <0.25 0.91 0.08 <4.3

carbon disulfide 400.00 <1.0 N/A 32,000.00 <34 <37 <36 <37 <36 320.00 <610

carbon tetrachloride 61.00 0.56 <3.9 N/A 4,600.00 42.00 <1.7 <1.9 <1.8 <1.9 <1.8 46.00 0.42 <31

chlorobenzene 290.00 3.36 N/A 2,300.00 <2.5 <2.8 <2.7 <2.7 <2.6 23.00 290 JAbove cleanup level for air
chloroform 490.00 1.20 <1.0 N/A 4,500.00 11.00 0.4 1.2 11 2.6 <0.28 45.00 0.11 <4.8

chloromethane 150.00 12.20 N/A 4,100.00 <20 <22 <22 <22 <21 41.00 <360

cumene (isopropylbenzene) 910.00 NT N/A 18,000.00 <14 <15 <14 <15 <14 180.00 <240

cyclohexane 750.00 NT N/A 270,000.00 <38 <41 <40 <41 <39 2,700.00 800

dichlorobenzene;1,2- 2,500.00 <2.1 N/A 9,100.00 <3.3 <3.6 <3.5 <3.5 <3.4 91.00 <59

dichlorobenzene;1,4- 7,900.00 490 <2.1 N/A 37,000.00 23.00 <1.3 <1.4 <1.4 <1.4 <1.4 370.00 0.23 210 JAbove cleanup level for air
dichloroethane;1,1- 11.00 <1.0 N/A 160.00 <2.2 <2.4 <2.3 <2.4 <2.3 1.60 <40

dichloroethane;1,2- (EDC) 140.00 4.20 <6.5 N/A 320.00 9.60 <0.22 <0.24 <0.23 <0.24 <0.23 3.20 0.10 <4.0

dichloroethylene;1,1- 130.00 <1.0 N/A 9,100.00 <2.2 <2.4 <2.3 <2.3 <2.3 91.00 <39

dichloropropane;1,2- 28.00 10.00 <7.8 N/A 180.00 68.00 <1.3 <1l.4 <1.3 <1l.4 <1.3 1.80 0.68 <23

dioxane;1,4- 130,000.00 4,700.00 NT N/A 1,400.00 50.00 <2.0 <2.2 <2.1 <2.1 <2.1 14.00 0.50 <35

ethyl acetate 10,000.00 NT N/A 3,200.00 <40 <43 <42 <43 <41 32.00 <710

ethylbenzene 2,800.00 <1.0 N/A 46,000.00 7.6 5.9 4.4 4.1 3 460.00 280

ethylene dibromide (EDB) 290.00 0.30 0.30)J <0.01 410.00 0.42 <0.42 <0.46 <0.45 <0.45 <0.44 4.10 0.00 <7.5

heptane;n- 4.00 NT N/A 18,000.00 <23 <25 <24 <24 <23 180.00 730 JAbove cleanup level for air
hexachlorobutadiene 0.80 <2.1 N/A 11.00 <1.2 <1.3 <1.2 <1.3 <1.2 0.11 <21

hexane;n- 7.20 NT N/A 32,000.00 <19 <21 <20 <21 <20 320.00 960 JAbove cleanup level for air
hexanone;2- 7,300.00 <5.0 N/A 1,400.00 <23 <25 <24 <24 <23 14.00 <400

methyl ethyl ketone (2-butanone) 1,700,000.00 <5.0 N/A 230,000.00 <16 <18 <17 <17 <17 2,300.00 <290

methyl methacrylate 50,000.00 NT N/A 32,000.00 <23 <25 <24 <24 <23 320.00 <400

methyl tert-butyl ether (MTBE) 120,000.00 860.00 NT N/A 140,000.00 960.00 <9.9 <11 <10 <11 <10 1,400.00 9.60 <180

methylene chloride 4,800.00 1,200.00 3.50 N/A 27,000.00 6,600.00 <190 <210 <200 <200 <200 270.00 66.00 <3,400

naphthalene 170.00 8.90 <2.0 N/A 140.00 7.40 <1.4 <1.6 <1.5 <1.5 <1.5 1.40 0.07 <26

propylbenzene;n- 2,300.00 NT N/A 46,000.00 <14 <15 <14 <15 <14 460.00 <240

styrene 8,100.00 <1.0 N/A 46,000.00 <4.7 <5.1 <4.9 <5.0 <4.9 460.00 <83

tetrachloroethane;1,1,2,2- 6.20 <1.0 N/A 4.30 <0.76 <0.82 <0.80 <0.81 <0.78 0.34 <13
Snohomish County 373-1513-112
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Table 3. Vapor Intrusion Screening Results, McCollum Park

Groundwater to Vapor Pathway

Landfill Gas to Vapor Pathway

Flare/Ambient Air

Deep Soil Gas Deep Soil Gas Air Air
Groundwater Groundwater Highest Highest Screening Level | Screening Level Method B | Method B
Chemical Screening Level | Screening Level Concen.tration at Concerrtration at Method B Method B GP-14 | GpP-15 | GP-19 | GP-18 | BH-07 | Noncancer | Cancer Flare Notes
o | o | i | bt | oo | Gor g vam || o i | S| |
(he/L) (he/L) (he/L) 2020) (vg/m?) (vg/m?) (He/m®) | (ng/m?)
TETRACHLOROETHYLENE (PCE) 46.00 24.00 <10.4 N/A 1,800.00 960.00 <37 <41 <39 <40 <39 18.00 9.60 <660
tetrahydrofuran 520,000.00 NT N/A 91,000.00 <1.7 11 <1.8 <1.8 <1.8 910.00 <30
toluene 15,000.00 2.30 N/A 230,000.00 <100 <110 <110 <110 <110 2,300.00 <1,800
trichlorobenzene;1,2,4- 38.00 <2.1 N/A 91.00 <4.1 <4.5 <4.3 <4.4 <4.2 0.91 <73
trichloroethane;1,1,1- 5,400.00 <1.0 N/A 230,000.00 <3.0 <33 <3.2 <3.2 <3.1 2,300.00 <53
trichloroethane;1,1,2- 4.60 7.90 <1.0 N/A 9.10 16.00 <0.30 <0.33 <0.32 <0.32 <0.31 0.09 0.16 <5.3
TRICHLOROETHYLENE (TCE) 3.80 1.40 <1.0 N/A 91.00 33.00 <0.59 <0.64 <0.62 <0.63 <0.61 0.91 0.33 <11
trichlorofluoromethane 120.00 <1.0 N/A 32,000.00 <12 <13 <13 <13 <13 320.00 <220
trimethylbenzene;1,2,4- 240.00 NT N/A 2,700.00 <14 <15 <14 <15 <14 27.00 440 |Above cleanup level for air
trimethylbenzene;1,3,5- 170.00 NT N/A 2,700.00 <14 <15 <14 <15 <14 27.00 <240
vinyl acetate 7,800.00 <5.0 N/A 9,100.00 <39 <42 <41 <42 <40 91.00 <690
vinyl chloride 55.00 0.34 87.80 5.00 4,600.00 28.00 <14 <1.5 <1.5 <1.5 <1.5 46.00 0.28 110 JAbove screening level in groundwater and above cleanup
level for air
xylenes 320.00 1.20 N/A 4,600.00 49 33.7 24.4 27 19.2 46.00 344 )Above cleanup level for air
Notes: Bold = Analyte Detected

Red = Found above MTCA Method B screening level or cleanup level

J = level reported is an estimate

N/A = Not Analyzed

NT = Not Tested
Snohomish County 373-1513-112
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Attachment A
Landfill Gas Control System Layout




McCOLLUM PARK PROJECT
128th STREET SE AND DUMAS ROAD
SNOHOMISH COUNTY, WASHINGTON

INDEX OF DRAWINGS

SHEET NUMBER DESCRIPTION
GENERAL

Gl VICINITY MAP AND INDEX OF DRAWINGS
CciviL

c1 SITE PLAN WITH SYSTEM LAYOUT
c2 PIPING LAYOUT — NORTH SECTION
c3 PIPING LAYOUT — SOUTH SECTION

PIPING DETAILS
ACCESS VAULTS AND WELL DETAILS AND SECTIONS
GAS COLLECTION TRENCH DETAILS AND SECTIONS

LANDFILL GAS MANAGEMENT SYSTEM

; c7 ISOLATION VAULT AND SUMP DETAILS AND SECTIONS
c s U M1 MANIFOLD VAULT LAYOUT
M2 FLARE PAD LAYOUT

ADDENDUM TO CONSTRUCTION PLANS:
REPLACE SHEETS 36, 37, 38a, & 38b WITH THE FOLLOWING.
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. MW-18
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NOTE SIZE EXAGGERATED FOR CLARITY ON SHEET Ct
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o]
@

NOTE SIZE EXAGGERATED FOR CLARITY ON SHEET C1

PROPOSED 4’ x 4' CONCRETE ISOLATION VAULT

PROPOSED 4" DIA. CONDENSATE SUMP RISER

PROPOSED GAS MANAGEMENT TRENCH "TYPE 1":
2" DIA. SLOTTED HDPE IN GRAVEL—FILLED. TRENCH

PROPOSED GAS MANAGEMENT TRENCH "TYPE II":
2" OR 4" DIA. SLOTTED HDPE IN GRAVEL~FILLED TRENCH

PROPOSED 2" OR 4" DIA. BLANK HDPE HEADER

—-——-—PROPOSED 6" DIA. BLANK HDPE HEADER

-------------------- EXISTING 2" OR 4" DIA. HDPE PIPE TO BE ABANDONED IN PLACE

PROPOSED 10.5" DIA. HOLLOW STEM AUGER LOCATION;
GRAVEL FILLED, 10" DEEP

—_——— — PROPOSED ELECTRICAL CONDUIT

TAALLL383A3 - T13HL08

A LOCATION OF PROPOSED AMBIENT COMBUSTIBLE GAS SENSOR/ALARM

AREA LUMINAIRE ON 12.2 METER CONCRETE
POLE, SINGLE AND TANDEM

CONCRETE HANDHOLE, LUMINAIRE POWER
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M
- 6" DIA. HDPE
FLANGE FITTING

6" DIA. HDPE PIPE
FENCE POST —~_| L—

MIN

2" MINIMUM CONCRETE 2" BELOW SLAB

AROUND FENCE POST
FINAL GRADE

4" THICK CONCRETE SLAB
(3,000 PSI) WITH WW5 6x6
(ASTM A185-79) INSTALLED

SURFACE,

OVER ENTIRE SLAB.

CRUSHED SURFACING
BASE COURSE, 18" THICK

A\ FLARE PAD SLAB SECTION

|

|

I

|

|

: W SCALE: 1"=12"

| NOTES:

I 1. ALL PIPES ENTERING COMPOUND SHALL TERMINATE 2'—-0" ABOVE
1
|
!
|
|
|

FINAL SLAB GRADE. SPACING BETWEEN ALL PIPES SHALL BE A
MINIMUM OF (2) PIPE DIAMETERS, OR AS DIRECTED BY THE ENGINEER.

2. LABEL ALL PIPE CLEARLY WITH TERMINUS LOCATION.

3. ALL PIPE RISERS SHALL BE PLUMB, AND ALIGN WITH THE OTHERS IN
THE ROW.

CRUSHED SURFACING
BASE COURSE, 14"

18" CRUSHED SURFACING BASE COURSE

25'-0" —]
2 0 2
APPROXIMATE SIZE AND LOCATION
» OF ELECTRICAL SWITCHBOARD (SEE
"SWITCHBOARD DETAIL", SHEET E—4) EDGE OF ABANDONED
DUMAS ROAD SHOULDER
THICK
I S— VA A\
T T —_— e —= e i
] —
|
I ol /
EDGE OF ABANDONED
| | DUMAS ROAD PAVING
[ Vo
! — 6” MINUMUM ALL AROUND TEMPORARY LOCATION
% e r OF OPEN FLARE ASSEMBLY
b o A o (SHOWN FOR REFERENCE ONLY)
o o o " < %
’)‘ 8 —3//}&&3\(—3"
CONCRETE PAD 9" THICK BELOW
SWITCHBOARD, 6" BEYOND SWITCHBOARD
LIMITS; SWITCHBOARD ELEVATED 3" MINIMUM
ABOVE SLAB (SEE "SWITCHBOARD DETAIL", CHAIN LINK FENCE,
SHEET E—4) | __——8" HIGH WITH PRIVACY SLATS;
2 BARBED WIRE TOP
2" DIA. ELECTRICAL CONDUIT SPOWER, EDGE OF CONCRETE PAD
T e e s T 14 W Pl
| FENCE POST (TYPICAL)
—= [=—— APPROX. 3" ALL AROUND
FINAL LOCATION
OF OPEN FLARE ASSEMBLY
(SHOWN FOR REFERENCE ONLY)
*\ 27'-0"

4N
A

ON ROAD AND PARKING LOT

6" DIA. HDPE
OFF—GAS RISER

1'-8"

FLARE PAD
SLAB LOCATION

4” THICK CONCRETE SLAB
(3,000 PSI) WITH WW5 6x6
(ASTM A185-79) INSTALLED
2" BELOW SLAB SURFACE,
OVER ENTIRE SLAB.

EDGE OF ABANDONED DUMAS ROAD PAVING

LOCATION OF 1.5" DIA.
NATURAL GAS LINE (TO BE INSTALLED —_|
BY WASHINGTON NATURAL GAS) B

CONCRETE WHEEL BARRIER

CONCRETE WHEEL BARRIER

]

EDGE OF ABANDONED DUMAS ROAD SHOULDER

20'-0"

/T\FLARE PAD SLAB DETAIL

A1 JNOT TO SCALE

NOTES:

1. FOR FLARE PAD EQUIPMENT LAYOUT, SEE DETAIL 1, SHEET M2 OF

CONSTRUCTION PLANS.
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ALL HDPE BLANK PIPE TO GAS COLLECTION WELLS SHALL BE
4" DIAMETER UNLESS OTHERWISE NOTED.

ALL HDPE BLANK PIPE TO GAS COLLECTION TRENCHES SHALL BE
2" DIAMETER UNLESS OTHERWISE NOTED.

ALL HDPE SLOTTED PIPE SHALL BE 2" DIAMETER UNLESS OTHERWISE
NOTED. IN GENERAL, ALL TRENCHES WITHIN THE PERIMETER ROAD
SHALL CONTAIN 2" DIAMETER PIPE.

CONDENSATE FLOW DIRECTION

0 40 80
SCALE IN FEET

NOTE: SEE SHEET G1 FOR LEGEND
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NOTES:
ALL HDPE BLANK PIPE TO GAS COLLECTION WELLS SHALL BE

S
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MW-14

TYPICAL PERIMETER
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4" DIAMETER UNLESS OTHERWISE NOTED.
ALL HDPE BLANK PIPE TO GAS COLLECTION IRENCHES SHALL BE

2.

2" DIAMETER UNLESS OTHERWISE NOTED.
ALL HDPE SLOTTED PIPE SHALL BE 2" DIAMETER UNLESS OTHERWISE
NOTED. IN GENERAL, ALL TRENCHES WITHIN THE PERIMETER ROAD

SHALL CONTAIN 2" DIAMETER PIPE.
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------ e ® MW-11
’ rd [
p ; ©
‘ % e
- (/o MW-16
PERIMETER ROAD 4&
(3) EXISTING 2" DIA. HDPE HEADERS O
TO BE ABANDONED IN PLACE »
gz
- e R =s
P &/ tvpicaL
- e TYPICAL VENT SYSTEM 4 ISOLATION VAULT
\ Sssaq SSsua ACCESS VAULT 7 AND SUMP DETAIL
V \::*::~ N
S22l ‘~‘:¢§\ (
\\*:: S \\:\\*#\\
~=:“‘=:\ i N
\\1\‘:&\ S, 0 40 80
A s 4 g'DAF;ESngTED SCALE IN FEET
Vi SRy,
b S NOTE: SEE SHEET G1 FOR LEGEND
SSexs.
4’ DIA. SLOTTED I N
HDPE PIPE RN
% NOTES:
TYPICAL "TYPE II" 1.

ALL HDPE BLANK PIPE TO GAS COLLECTION WELLS SHALL BE
4" DIAMETER UNLESS OTHERWISE NOTED.

2. ALL HDPE BLANK PIPE TO GAS COLLECTION TRENCHES SHALL BE
2" DIAMETER UNLESS OTHERWISE NOTED.

3. ALL HDPE SLOTTED PIPE SHALL BE 2" DIAMETER UNLESS OTHERWISE
NOTED. IN GENERAL, ALL TRENCHES WITHIN THE PERIMETER ROAD
M\’gﬂ SHALL CONTAIN 2" DIAMETER PIPE.

. GAS COLECTION TRENCH
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T0 GAS
COLLECTION WELLS

" 2" DIA. HDPE
T AND CAP EXISTING 2" DIA.
V(E;ﬁT LINES WHERE ENCOUNTERED SLOTTED VENT PIPE Il 10
(2 PLACES) (EXISTNG) @ — LIMITS OF __ = EQUIPMENT
‘ ARCIE) / ACCESS VAULT I TRENCH == COMFOUND
MANIFOLD VAULT / ) P6 (4x6") L -
(EXISTING) ; @)
(2) 2" DIA. RIGID METAL {4
ELECTRICAL CONDUIT TO PIPE CASING:
COFFEE STAND (EXISTING) (DUMAS ROAD CROSSING)
18" DIA. 16 GAUGE ALUMINIZED

CORRUGATED STEEL PIPE, 55' LONG SUMP ASSEMBLY

A LIMITS
— OF TRENCH AND RISER
\ ISOLATION VAULT
o | 152 (4'x4")
2" DIA. HDPE
SLOTTED VENT PIPE \_/ 8 2
(EXISTING) ] S
EXISTING LIMITS OF o
’ PARKING LOT TRENCH &
4
! =
24" MINIMUM SPACING 2
BETWEEN 6" PIPE BORE HOLE x
, CENTERS
[ e
| ACCESS VAULT PIPING KEY
| V10 (4x6")
]
| (5) A G> PERIMETER SYSTEM HEADER:
| / 6" DIA. HDPE PIPE ACCESS VAULT .
! / NOTE: LAY 2" HEADERS / /‘\_ LIMITS @> VENT SYSTEM HEADER: P7 (4'x8") ~— ACCESS VAULT
! ABOVE 6" HEADER; SLOPE OF TRENCH 6" DIA. HDPE PIPE P8 (4'x6")
/ GRADUS%}(ST& ‘;‘I/F?éf’ Low / / @> OFF GAS LINE TO FLARE PAD: LIMITS OF
,/ ; / 6" DIA. HDPE PIPE TRENCH
i Ik / / ()  WELL/ACCESS VAULT HEADER: GMP-4B I —
/ T i 4" DIA. HOPE PIPE T0 GAS — — — — — - — — — 'SCALE IN FEET
! i / N G> VENT SYSTEM LATERAL HEADER: COLLECTION — — — — — — — — — — ~— — —
\/‘ 2" DIA. HDPE 2" DIA. HDPE PIPE WELL
/ SLOT{ESISﬁ‘g) FIPE 20 (3)  GAS COLLECTON veNT P
(5) 2' DIA. PLAIN HDPE (3)@ 'SCALE IN TEET 2" DIA. HDPE PIPE WITH 0.020" SLOTS
(EXISTING) \ CONNECT PIPING TO €> ELECTRICAL /SENSOR LINE:
PARK & F§|DE VENTING SYSTEM 2" DIA. RIGID ELECTRICAL CONDUIT
(2 PIPES); ABANDON OTHERS i
(3 TOTAL) IN PLACE @> 6" DIA. HDPE BALL VALVE, FLANGED COLLECTION WELLS
/7 PIPING DETAL - EQUPMENT VAULT AREA (3) 4 oA HOPE BAL VALVE, FLANGED /3 PIPNG DETAL - VAULTS P6, P7 AND P8
C4 /SCALE: 1"=10 (1) 2" DIA. HOPE BALL VALVE, FLANGED C4 JSCALE: 1"=10'
& () 6" DIA. HOPE ELBOW, SWEEP 90
12 6" DIA. HDPE ELBOW, 45
T0 GAS (D@ % @ TO GAS
COLLECTION WELLS (08 . COLLECTION
AND TRENCHES ()@ Oy, - (35) 6" o HoPE TEE e A
2
N (9@ ‘°4,,,4_ @) 6 x 6 x 4 HDPE REDUCER TEE // /
(15) (@) NOTE: LAY 6" HEADER 4% /
: 18
& ABOVE 4" HEADERS, StopE O © C> 6 x 6 x 2 HDPE REDUCER TEE - o$ /
GRADUALLY TO AVOID LOW X L 8
/ SPOTS IN PIPE 4 <£> 6" DIA. HDPE END CAP é”:" ) / S TS 6F
Ly TRENCH
PROPOSED LUMINAIRE = - & /
D Lo o <:> 4" DIA. HDPE ELBOW, SWEEP 90 & §, &) / /
PROPOSED POWER
LINEOTO LBMINAIRES <1__U> 4" DIA. HDPE ELBOW, 45 TO GAS ) a‘?f e (2)
COLLECTION :
LIMITS OF <1__‘)> 4" DIA. HDPE TEE TRENCHES X, @10y
TRENCH = = < . . TO GAS
ACCESS VAULT @ 3) @)} 4 x 4 x 2 HDPE REDUCER TEE ACCESS VAULT / ————=-—~—~--—-—-—- COLLECTION
V3 (4x6') V6 (4'x6") / TRENCH
{9)(3) @> 2" DIA. HDPE ELBOW, SWEEP 90 @ () ACCES(S VAL)JLT
V4 (4'x6’
ISOLATIC()N VAULT (2 <2:> 2" DIA. HDPE ELBOW, 45
1S4 (4'x4") (9)
7 suwp AsseweLY 9 @) 2 o roPe enp cap © (2)
/) AND RISER LIMITS OF /
/ TRENCH (2) <E> INDICATES NUMBER OF PIPE /FITTINGS / ~ g ~
(2 /) 7% APPROXIMATE EXTENTS (IF GREATER THAN ONE) L%‘gﬁg \/ | < TEH < .
7 OF LUMINAIRE: FOOTING INDICATES GENERAL DOWN SLOPE | oS - /] ii'
T0 GAS CONCRETE HANDHOLE OF PIPE & / ‘ . S {\ '/
COLLECTION FOR LUMINAIRE POWER ~ o 1S5 (4'x4") Vo
TRENGHES. A, (SIZE AND LOCATION o o APPROXIMATE LIMITS OF TRENCH / / REEESS VAGLT
o’°0 APPROXIMATE) 3 (17) D QUIPMEN ) NOTE: . Q V5 (4'x6")
% VAULT / OTE: LAY 2" PIPE
29%) ACCESS VAULT ' P ABOVE 6" HEADER; SLOPE @ (7)
) Mox . TO GAS / GRADUALLY TO AVOID LOW  SUMP ASSEMBLY
R4 V3W (4'x6") ~  COLLECTION WELL / SPOTS IN PIPE AND RISER
2 7 / LIMITS OF
& - ! OXE); Z TR
ENCH
0 10 20 ¢op TO EQUIPMENT PIPE CASING: y ’\
(PERIMETER ROAD, WEST CROSSING) 9 (3)
'SCALE IN FEET 18" DIA. 16 GAUGE ALUMINIZED TO GAS
CORRUGATED STEEL PIPE, 30' LONG C%EL&CJ*E%N
/2 PIPING DETAL - VAULTS V3 AND V3W 5 it 5
1210 e
C4 / SCALE: 1"=10 SCALE IN FEET /4 PIPING DETAL - VAULTS V4, V5 AND V6

C4 JSCALE: 17=10
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2" DIA. HDPE

BALL VALVE
(4 TYPICAL)
TO
EQUIPMENT
COMPOUND

ACCESS PORT:
2x2x2 HDPE TEE WITH 2" DIA.
HDPE END CAP; DRILL & TAP
0.5" NPT BRASS FITTING INTO CAP;
CLOSE WITH 0.5" PVC CAP
(4 TYPICAL)

2" DIA. HDPE FLANGE
FITTING (16 TYPICAL)

4" DIA. HDPE
BAL. VALVE ACCESS PORT:
(3 TYPICAL) 0.5" NPT BRASS FITTING,

DRILL & TAP INTO EXISTING
PIPE; 0.5" PVC CAP
(3 TYPICAL)

____________ 4" DIA. HDPE
3 T 3 - FLANGE FITTING
6" DIA. HDPE —— )
HEADER 6" DIA. HDPE —] J( (12 TYPICAL)
| HEADER |
6x6x2 HDPE }
REDUCER TEE ———f 2" DIA. HDPE
(4 TYPICAL) LONG SWEEP ELBOW P, [ P
N | Al
2" DIA. HDPE o i
p 4" DIA. HDPE
I 1
6x6x4 HDPE
REDUCER TEE ——— =
(3 TYPICAL)
[ e
I
|
AN —‘
o5/ &Y -
O/ S N N
4'x6' CONCRETE VAULT T0 4'x6' CONCRETE VAULT
(42"x66" INTERNAL DIMENSIONS) EQUIPMENT (42"x66" INTERNAL DIMENSIONS)
UTILITY VAULT #644—LA COMPOUND UTILITY VAULT #644—LA
VENT SYSTEM ACCESS PERMETER SYSTEM ACCESS VAULT
/ 1\ VAULT V8 (PLAN VIEW) / 2\ VAULT P4 (TYPICAL PLAN VIEW)
@SCALE: 1"=12" C5 J SCALE: 1"=12"
T 0 1" 1 0 1
SCALE: 1"=1'-0" SCALE: 1"=1'-0"
SPRING—ASSISTED LOCKING SAFI’_(EJI:A‘%—U:AS?\I’S‘EE%SL?&?Q}?
un’i%%” ‘UENLTA%ES—SZE?JZC—HAL /,’/ SLOPED F"or:1 | ([;)EAINAGE. UTILITY VAULT #64—2-332-AL ,,’// SLOPED 2F"°':¢ ,8§A'NAGE'
l = =
7 P
FINAL GRADE i . FINAL GRADE = -
> — TIT P ]2 —uir—ni +1'=6" —— =TT = N ST ST
TEI=M - » e MET=T=L - 2 ==
= =S || I- BOOT SEAL TO VAULT ”:‘mmmm || BOOT SEAL TO VAULT
6" DIA. HDPE — FLEXIBLE 87 DIA_HOPE — T—[T]= /—: FLEXIBLE
HEADER f ﬂgm[: /— MEMBRANE LINER HEADER J| ! |I.i:|H El ig| | II: /—~ MEMBRANE LINER
0'~0" REF —— e I e 0'-0" REF —— Lo ) i e
0'-4" MIN 0’4" MIN ] ﬁ m— 4
TO VENT L) TO VENT
)i ——3 e E [ ¢ : PIPING
>\///\\//>§\ -. \/\\\///\\\///\§\ ‘» [ 6" MIN 167 M 6" MIN
\\/\\\/\ : WATERTIGHT GROUT SEAL \/\\/\\ ‘ b | WATERTIGHT GROUT SEAL
//\ ' AROUND PIPE PENETRATION \//\\//\ AROUND PIPE PENETRATION
\//\\ /\\ i - (TYPICAL ALL PIPE) 0N //\ = L (TYPICAL ALL PIPE)
/\// i by a b, /<\\ /\ 5 bp P
Q\/ \\\ L: £ Py Y b » o
2'~4" A - - . > P . :
\/\\ s i \— BEDDING MATERIAL FOR \/\1\ r ; \ BEDDING MATERIAL FOR
7 LYY FLEXIBLE PIPE
<\\/<\§\/<Q\/<\\///>\\///>\>{\\ FLEXIBLE PIPE \‘i\/\\\,\\\/\\\/\Q\ NN LEXI

LANDFILL COVER

VENT SYSTEM ACCESS VAULT
AA\ V8 (TYPICAL SECTION VIEW)

\C5 / SCALE: 1"=12"
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L

LANDFILL COVER

PERMETER SYSTEM ACCESS VAULT
88\ P4 (TYPICAL SECTION VIEW)

\C5/ SCALE: 1"=12"

+1'-6" ——

0'-0" REF ——

PP
S
\cs/ \:e_/7/J— ___________

GAS COLLECTION WELL
/ 3\ TYPICAL DETAL

C5 /NOT TO SCALE

FINAL GRADE
B e N e e MR e N
===
S eiavriels ‘covery =
[=|||=] ParK & RiDE LOT |
== ===
===
e 3 4" DIA. HEADER
N
N
4” DIA. HDPE ELBOW
%
BEDDING MATERIAL FOR FLEXIBLE PIPE
EXISTING /
COVER SOIL
g
%
\,/\/\//\\Q//
SO
IO BENTONITE SEAL
A
10" DIA. BORE (MINIMUM)
//: 4” DIA. HDPE CASING
Z GRADING #5 COARSE AGGREGATE
REFUSE % WELL CENTRALIZER
>
S 4" DIA. HDPE WITH 0.102" SLOTS
(3 @ 120", 36 SLOTS PER FOOT)
PE &
=
b
OPEN_ CASING
(NO END CAP)

GAS COLLECTION WELL
cc\ TYPICAL SECTION

@/ NOT TO SCALE
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TO ACCESS
VAULT

!

N 2" DIA. HDPE HEADERS

f
|

APPROX. 300

APPROX. 200"

APPROX. 100

GRAVEL—FILLED
BORE (2 TOTAL)

WITH 0.020" SLOTS

l
I
|
l
l
l
|
I
l
l
\

APPROXIMATE EXTENT
\ OF GRAVEL FILL
‘ APPROXIMATE EXTENT

OF TRENCH
TO VENT
PIPES
GAS COLLECTION TRENCH
/1\"TYPE I' TYPICAL DETAL
C6 /NOT TO SCALE
’———‘24" APPROX——l
e FINAL GRADE
h T M=M= T
FLEXIBLE _]:m:m:m:m:m:m:m:m:u COVER
MEMBRANE LINER :m:m:mzl_l_l:m:mzm:m:ﬂl: MATERIAL
i:MfMﬁMﬁMﬁMﬁMﬁMﬁMmﬂ
= 0'-0" REF -Hl:l l;l e S T——T.=E‘.
W g
GRAVEL BORROW BORROW
APPROX. 1'=0"
CONSTRUCTION
TRENCH DEPTH VARIES: GEOTEXTILE
2'-0" AT HEADER TO
3-0" AT END
¢ LANDFILL
COVER
z GRADING #5
N //>\//>\///\<//\\///\\\///\\\///\ COARSE AGGREGATE

CINIRIRRR

2" DIA. HDPE VENT PIPE
WITH 0.020" SLOTS

GAS COLLECTION TRENCH
AA\'TYPES | & I TYPICAL SECTION

@ NOT TO SCALE

2" DIA. HDPE VENT PIPE

NO CAP

TO ACCESS
VAULT

APPROXIMATE EXTENT
OF GRAVEL FILL

4" DIA. HDPE VENT PIPE
WITH 0.020" SLOTS —\

APPROX 30'-0"

24" APPROX |

A
ZL -
NO CAP

ON CENTER

GRAVEL—FILLED BORE
SPACED EVENLY @ APPROX. 30'

- /\
APPROXIMATE EXTENT

OF TRENCH

GAS COLLECTION TRENCH

/7\"TYPE I TYPICAL DETAL

cé

FINAL GRADE

T T
=] :m:u_':m:m:m:m:u_':m:_' COVER
T T T T T T T
R IE=EIEIEIEIEIEIEIEIE
7]
MEBRANE LINER
GR%%S%%EQOW CONSTRUCTION

TRENCH DEPTH VARIES:
SEE SECTIONS

GEOTEXTILE

GRADING #5
COARSE AGGREGATE

DRILL 0.375" HOLES THROUGH

PIPE @ 4" CENTERS; ALIGN 45" J

OFF—AXIS; ROTATE 90° BETWEEN

HOLES; TOTAL 5'-0" (2'
EITHER SIDE OF BORE HOLE)

LANDFILL
COVER

HDPE VENT PIPE:
2" DIA. OR 4" DIA. (SEE SHEET
C2 AND C3), 0.020" SLOT

10" DIA. BORE HOLE

GRADING #5

(2'-6" T0
COARSE AGGREGATE

NOT TO SCALE

rwmm VARIESj
FINAL GRADE

e e e e e e R e R e ] e
D T T T T T T

+1'-6"

vt ver — === =] A
oot ReF = HL_T',I,‘_:l EE=EIEE] |;m;:l

’ o COMPACTED R Ecxfgggf

4" MIN GRAVEL BORROW - . BORROW
APPROX. 1'=0 —‘—,/ NSNS NSNS
O

e B 0l Ry e
o O, PN
2'-0" MAXIMUM LR UG
SUONNANAIN AN

NN
SIZE AND NUMBER OF
PIPE VARIES BY LOCATION.
SEE SHEETS C2 AND C3.

BEDDING MATERIAL
FOR FLEXIBLE PIPE

HEADER PIPE:
2" DIA. BLANK HDPE

HEADER TRENCH
A\ "TYPE W' TYPICAL SECTION

\.C6 / NOT TO SCALE

REFUSE
10'=0'
GRAVEL-FILLED - /
/A BORE, TYPICAL. SECTION
@ NOT TO SCALE ~
- : AS-BUILT
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6x6x2 HDPE

REDUCER TEE

6" DIA. PVC
BUTTERFLY VALVE

ACCESS PORT:

0.5" NPT BRASS FITTING,
DRILL & TAP INTO EXISTING
PIPE; 0.5" PVC CAP

6" DIA, HDPE

FLANGED FITTING

(4 TYPICAL)
#'x4' CONCRETE VAULT
(50"x50" INTERNAL DIMENSIONS) | 1
UTILITY VAULT #504—LA 1
: 19" MIN } 6" DIA. HDPE
1} | /
T0 o
EQUIPMENT g —_ J [e) e 3
COMPOUND 1 Lo
.| ——2" DIA. HDPE
2" DIA. HDPE . BALL VALVE
FLANGE FITTING —_ i
E 2" DIA. HDPE PIPE;
(| ANGLE DOWN 15 T0 25
! |
| SUMP ASSEMBLY
i __‘ 24" DA, 72" LONG
\c7/ ' |
4 i - ! SPOT ELEVATION:
e BOTTOM OF 24" SUMP
‘‘‘‘ 36" BELOW REF
SPOT ELEVATION: | |——2" DIA. HDPE PIPE —
BOTTOM OF 24" SUMP re——td———————————f—n — — 2
3'-0" BELOW REF I 2" DIA. HDPE o
% 0 90 DEGREE ELBOW . e 7
Py :
I I
o7/ | ‘-———i
| 2"x24” BRANCH
]l SADDLE o
R (e QY10 Mol
/ 1)\ ISOLATION VAULT AND SUMP DETAIL
C7 /SCALE: 1"=12"
. T 0 i
CONCRETE RISER, 6” HIGH
UTILITY VAULT #55R—6 -
SCALE: 1"=1'-0
SPRING-ASSISTED LOCKING o
ALUMINUM ACCESS HATCH /%
UTILITY VAULT #55—332—AL /’/’
L SLOPED FOR DRAINAGE,
P { 2" HIGH
FINAL GRADE -
gt —— 5T —1 7\ T
1L o A [EETET=
=== || BOOT SEAL TO VAULT
== yn
-:m:u _
=H 1,/ 1=l FLEXIBLE
= {TEIE /— MeEBRANE LINER
0" i e/
0'~0" REF ——
- B
0'—8" MIN —— |
TO EQUIPMENT g e d
COMPOUND <)
N ]
NS
N WATERTIGHT GROUT SEAL
L AROUND PIPE PENETRATION
2 - - R . (TYPICAL ALL PIPE)
% 4 ° S
2-10" - R e % )
IO\ RS G MATERIAL FO
% BEDDING MATERIAL FOR
<\},<\\/\\\/<\\/{\\§///\\\/{\\\ FLEXIBLE PIPE
LANDFILL COVER e 2" HDPE PIPE
OMITTED FOR CLARITY

ABOLATION VAULT (TYPICAL SECTION)

w SCALE: 1"=12"

BRASS PETCOCK,

DRILL & TAP INTO 6" DIA.

6" DIA. THREADED
FLAT HEAD PVC CAP

FLUSH—MOUNTED
STEEL MONUMENT

FLAT HEAD PVC CAP ‘ SLOPE TO DRAIN " o
| (APPROX 1" RISE) 2 BETAP.
" '—’Y—_"— 1
1 +01‘ 1;:2 FINAL GRADE ] B . [ o ROADWAY
A L o ! #'=6 7T ASPHALT PAVEMENT
| PLAYFIELD COVER/ | 4| CONCRETE e B RS e C  BASE COURSE
PARK & RIDE LOT - = 1T
} ; 5 FLEXIBLE MEMBRANE LINER | COMPACTED — OVER
Y / Nt / =] GRAVEL BORROW /] MAeRIAL
0'—0" REF —— J- Al T —
I | /// o T . _i T
| NSNS : 0'-0" REF
¢ 5 5\///\<//\///\& — 6"x6” HDPE TO NPT BRASS EXISTING
i AN /X\/\\\/\ TRANSITION FITTING GRAVEL
| | MIRER BORROW
. ] X _r ot i
| PIPE ENTERS | LANDFILL COVER | ——86" DIA. HDPE PIPE APPROX. 1-0 I
| ISOLATION VAULT 1 /Q\//\\//\\//
: X ; Ny e NN iy
2" DIA. HDPE 6"x24" BRANCH R RS LS AL A = Y
90 DEGREE ELBOW — m SADDLE (REF) \\///\\\///\\\7//\\\///\\///\\\/;\\ 5 RO s //> \///\ \///\ \///\ N et Rt
3 L K AN
-- X R
\\Q TN ALL CASINGS TO BE CAPPED
/// WTH 12" MINIMUM CON
NN PLUG TYPICAL EACH
X, BEDDING MATERIAL
3-8" Q/ FOR FLEXIBLE PIPE HEADER PIPE:
(PERIMETER ROAD, WEST CROSSING)
PIPE CASING: 1 — 6" DIA. HDPE PIPE
16" DIA. 16 GAUGE ALUMINIZED 4 — 2" DIA. HDPE PIPE
. CORRUGATED STEEL PIPE
127 APFROX: SUMP ASSEMBLY
24" DIA., 72" LONG
PERIMETER ROAD
g 8\ WEST TRENCH CROSSING
C7 / NOT TO SCALE
BEDDING MATERIAL U
FOR FLEXIBLE PIPE
o S W =
NAN SIS
24" 24’ TYP.——=|
/ 38\ SUMP ASSEMBLY (TYPICAL SECTION) ALl
ng/ NOT TO SCALE
ASPHALT PA
NEW TENSAR 7{ / é
GEOGRID PATCH = B AGTED e
S GRAVEL BORROW =
J T COVER
EXISTING TENSAR GEOGRID — =
B (NOTE: EXPOSED GRID CAN BE ] MATERIAL
TIED BACK TO MAKE EXCAVATION |
DOWN T0 NEXT GRID LATER EASIER.) — —| GRﬁ%f /E%Egow [
PROPOSED LUMINAIRE | |
o - 1=
0'-0" REF : = EXISTING
FLEXIBLE MEMBRANE GRAVEL
LINER APPROX. 0'—6” BORROW
TYPICAL PROPOSED PERIMETER
PROPOSED CONCRETE SYSTEM ACCESS VAULT
POWER HANDHOLE FOR FANDRILL
LUMINAIRE COVER
1'-8"

ASPHALT SURFACE

\
il

COMPACTED FILL

LANDFIELD COVER

PROPOSED VENT SYSTEM
6" DIA. MANIFOLD

PROPOS|
3

4N

ASPHALT SURFACE

2'-0" MAXIMUM

[L-ﬂ

-
v

R

ED PERIMETER SYSTEM
" DIA. MANIFOLD

3,
NN, e
//A\//A\/\\A\ A A
PROPOSED PERIMETER SYSTEM
4" DIA. MANIFOLD

3\

TYPICAL MEDIAN CROSS SECTION

(LOOKING WEST)

\c7

NOT TO SCALE

BEDDING MATERIAL
FOR FLEXIBLE PIPE

PIPE CASING:
16" DIA. 16 GAUGE ALUMINIZED

CORRUGATED STEEL PIPE

PERIMETER ROAD SOUTH AND

HEADER PIPE:

(DUMAS ROAD)

1 — 6" DIA. HDPE PIPE

1 — 4" DIA. HDPE PIPE

4 — 2" DIA. ELECTRICAL CONDUIT

(PERIMETER ROAD, SOUTH CROSSING)
1 — 6" DIA. HDPE PIPE

¢\ DUMAS ROAD TRENCH CROSSINGS 13

K@J NOT TO SCALE

AS-BUILT

5/2/5

EXPIRES 12/19/ 45

ALL CASINGS TO BE CAPPED
WITH 12" MINIMUM CONCRETE
PLUG TYPICAL EACH END

CRETE
END

VEMENT

AGRA EARTH & ENVIRONMENTAL, INC. DRAWING No. \PLAN—SET\11\07764—04\07—R1.DWG
PLAN CHECK | BY |DATE REGIONISTATE|  FED. AID PROJ. NO. SHEET NO SNOHOMISH COUNTY 13N8D’(? |_STG S.E. / DUMAS ROAD SURVEY
QA(E RA L ILL GAS MANAGEMENT SYSTEM '
B *“ | Earth & Environmental DEPARTMENT OF
DESIGNED BY: DRAWN BY: 11335 N.E. 122nd Way, Suite 100 PUBLIC WORKS ISOLATION VAULT AND SUMP/| st
MARTIN FOX MARTIN FOX Kirkland, Waﬁ:hington, U.S.A. 98034-6918 ETAILS AND SECTIONS c7
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6x6x2 HDP!

REDUCER TEE

E

ACCESS PORT:
0.5" NPT BRASS FITTING,
DRILL & TAP INTO EXISTING

BRASS PETCOCK, l

FLUSH-MOUNTED
STEEL MONUMENT

BUTTERFLY VALVE PIPE; 0.5" PVC CAP R e o o SLOPE TO DRAIN 2" e,
6" DIA. HDPE | l——(APPRox 1" RISE)
FLANGED FITTING #'-0" TO ___ TR FINAL GRADE —ﬁﬂ : ROADWAY
(4 TYPICAL) +1'-6" 1 T . \ v ) T +1'-6"
4'x4' CONCRETE VAULT A L » » ’ ASPHALT PAVEMENT
(50"x50" INTERNAL DIMENSIONS) | P_AYFIELD COVER/ | B i P — CONCRETE =7 a0: 0, % BASE COURSE
UTILITY VAULT #504-LA | CARK & RIDE LOT | s . : - iR
6" DIA. HOPE | | _ . FLEXIBLE MEMBRANE LINER [ COMPACTED =R
—o° 3 i L g o / = GRAVEL BORROW || waTERIAL
0'-0" REF — | B 5 = =
g W - —— | NS | 0'-0" REF = 1
EQUIPMENT _ O - X P N ////////\// 6"x6" HDPE TO BRASS EXISTING
KUK
. p | N /X\ //\\ //\ TRANSITION FITTING L GRAVEL
|. | —2" pia. HOPE ! ! TR SR . AT BORROW
2¢ DIA; HDEE BALL VALVE 2 r 6" DIA. HDPE PIPE APPROX. 1'-0" ; NS A A
iy s | PIPE ENTERS | LANDFILL COVER b . PVNION 4 Q" ONZNZN
A 2" DIA. HDPE PIPE; I ISOLATION VAULT I //\\///\g//\\/// O O, \\///\<//\\///\g
ANGLE DOWN 15° TO 25" i N I N o OSOIN 8 O O LANDFILL
| 2" DIA. HDPE 6"x24" BRANCH //////-///,//,, AN 1'-8 ; s Q\/Q\/\\/Q 0
i 90 DEGREE| ELBOW — SADDLE (REF) SN o NN /. N
N oo, j | L RRRILR R S AN S S S NANAS
CZa | W TN o R R
o] BRI TN TN R PORRINN”? i, CAPNGS To 5 oo
3'-6" BELOW REF ) - § @ o \///\ BEDDING MATERIAL AR PLUG TYPICAL EACH END
SPOT ELEVATION: Sl | ! \t\ FOR. FLEXIBLE BIE (PERIMETER F'%OAD WEST CROSSING)
BOTTOM OF 24" SUMP PIPE CASING: i = 6" DIA. HDPE PIPE
3'-0" BELOW REF S P 16" DIA. 16 GAUGE ALUMINIZED 4 — 2" DIA. HDPE PIPE
o AAPRON: o ASSEMBLY CORRUGATED STEEL PIPE
N 24" DIA., 72" LONG
: 2"x24" BRANCH \ PERMETER ROAD
! SADDLE - L 8 \ WEST TRENCH CROSSING
L et e W { ’ . @ NOT TO SCALE
" BEDDING MATERIAL ° @
" FOR FLEXIBLE PIPE
/T ISOLATION VAULT AND SUMP DETAL 66 R
C7 ] SCALE: 1"=12" \\.\\\,\\\»\\%//\\\/,\\%,\\\-
24" 24 TYP,———W
- 1 AR UMP ASSEMBLY (TYPICAL SECTION) ROADWAY
CONCRETE RISER, 6" HIGH ) : NOT TO SCALE
UTILITY VAULT #55R—6 SCALE: 1°21'—0" Q—U ASPHALT PAVEMENT
—ASSISTED LOCKING oG
wmiesini A 2
UTILE Al -332— e -9 T
‘X'/‘é SLOPED FOR DRAINAGE, GEOGRID PATCH —~ | (SoPACTED M=
’:’/’ o EXISTING TENSAR GEOGRID I > F': COVER
o FINAL GRADE o T (NOTE: EXPOSED GRID CAN BE I 1 MATERIAL
+1'-6" —— o T TT—TTT—TTT- TIED BACK TO MAKE EXCAVATION COMPACTED z
I —||=I == DOWN TO NEXT GRID LATER EASIER.) — —| GRAVEL BORROW 1=
= T=1l= ST~ soor seat 1o vaur /“PROPOSED LUMINAIRE Hl |
I__m:u | l i _ 0107 REF - — EXISTING
=15 1/ = FLEXIBLE FLEXIBLE MEMBRANE GRAVEL
-|H:||—1 A= /— MEMBRANE LINER LINER APPROX. 0'-6" AVAPACANN BORROW
ULl W e
0'-0" REF —— Lo } PROPOSED CONCRETE T o ACGESS VAULT \//\{//\\///\\{//\\//
: POWER HANDHOLE FOR NI
| LUMINAIRE /\Q<\\<\\<Q\/ v
0'-8" MIN ——g j - ////////////
TO EQUIPMENT = -
COMPOUND @ ASPHALT SURFACE 7 T ASPHALT SURFACE 2'-0" MAXIMUM \//{\\\///\\\///\\\///\\\/ <
) M D COMPACTED FILL ] : /\//\\//\\//i\// & \//\\//\\ QLA
>\\\//>\///\\ L 19" MIN I.__-e" — | ST : s /\//X\// N/ /\\//>\\//\/\\ N\
Q\/\§\/\\ i L WASERTiGiT GROUT SEAL S /\\\//\\\\>/\\\\\//\§\//\§\\)<\\/,( AN ALL CASINGS TO BE CAPPED
A - AROUND PIPE PENETRATION NN » ;l | . BEDDINGIMATERIAL WITH 12" MINIMUM CONCRETE
\//>\//\§ - " . (TYPICAL ALL PIPE) T —— PN\ \/ EDDINC MATERAL PLUG TYPICAL EACH END
\\\//\\ L e s ‘.\_ N L LYY HEADER PIPE:
210" : A - — ; — PROFOSED VENT SYSTEM ) (DUMAS ROAD)
X Y Lronws T~ GEDDING: MATERIAL £0R 6" DIA. MANIFOLD PROPOSED PERIMETER SYSTEM " PIPE CASING: 1 - 6" DIA. HDPE PIPE
% 2" DIA. MANIFOLD 16" DIA. 16 GAUGE ALUMINIZED T
<\\/<\\/\\\//\\\7 \\<\\<\\ FLEXELE FIRE ROPOSED PERIMETER SYSTEM CORRUGATED :STEEL: RIPE & T % DIk FLecTROAL conpuIT
D7 5 6" DIA. MANIF
LANDFILL COVER 2" HDPE PIPE DIA. MANIFOLD (PERIMETER ROAD, SOUTH CROSSING)
OMITTED FOR CLARITY 1 - 6" DIA. HDPE PIPE
/\ IYPlCAL hEDIAN) CROSS SECTION
A\ (LOOKING WEST
T ; : PERIMMETER ROAD SOUTH AND
AA LscglE.A‘T:?zN VAULT (TYPICAL SECTION) &7/ NOT 10 SCALE ¢\ DUMAS ROAD TRENCH CROSSINGS
W ’ @ NOT TO SCALE
£ /'J,/n/y.’
AGRA EARTH & ENVIRONMENTAL, INC. DRAWING No. \PLAN-SET\11\07764-04\C7.04G A 5 - 5 U/ LT
PLAN CHECK | BY [DATE REGIONISTATE|  FED. AID PROJ. NO.  |SHEET NO SNOHOMISH COUNTY 128th ST. S.E. / DUMAS ROAD su;gm
oo O AGRA LANDFILL GAS MANAGEMENT SYSTEM |
K 8 OF 10 e o
o DM ORKs | ISOLATION VAULT AND sump [
DESIGNED BY: DRAWN BY: 11335 N.E. 122nd Way, Suite 100
MARTIN FOX I MARTIN FOX Kirkland, Wcshi:gton?yu.seﬁi.e98034—6918 PUBLIC WORKS L
Tel (206) 820-4669 Fax (206) 821-3914 DETAILS AND SECTIONS C7
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PARK & RIDE LOT

PANEL SCHEDULE

VOLTS
AMP WITH MAIN. m

-WRE

STANDING SWITCHBOARD

FREE
WITH CONTROLLER, SEE SWITCHBOARD

DETAL THS SHEET———

INCOMING —=

SERVICE

EXTEND TELEPHONE
CONDUCTORS IN_ CONDUIT
1O CONTROL TERHNALS
N SWT
W SWITCHBOARD
2 - 2 CONUTS
(SPARE)
Z GoveR
2" CONDUITS et
(CONTROL)
FLARE PAD DETAIL
SCALE I/4° =
BUSSED CT COMPARTMENT f+—30" MN.—=
PER REQUREMENTS
L ]
$ SAETED &
GAS ==
oS, TOP & BOTTOM =]
WRE GLASS CONTROL
WINDOW
INDICATING c{
LIHTS m WATERTIGHT GROUT
EMERGENCY 90 ONDUIT.
EMERGENC SEAL ALL CONDUIT.
BTN —
ésxmus 2 conours | |
T0 COFFEE STAND
6"
e 3 40 EXUST FAW
e [= 3 #i0 (CONTROL)
4 F 290

INCOMING CONDUITS

OUTGOING CONDUITS.
INCLUDE SPARES SHOWN

SWITCHBOARD DETAIL
NO SCALE

LOAD DESCRIPTION

PANEL SCHEDULE

LOAD DESCRIPTION KT

REMARKS:

| DEMAND LOAD:

GAS. SENSORS..\.STOP. BUTTONS { 2
SPARE 4
SPARE. 6
SPARE. 8
SPARE. 10 =
SPARE. 12
2| | SPARE SPACE.ONLY. 14
23| SPARE. - SPACE.ONLY. 16
25|.SPACE..ONLY. 17 |.SPACE OMLY. ~. SPACE.ONLY. 18
27 |.SPACE..ONLY. 20
29|.SPACE.ONLY. REMARKS:

CONNECTED LOAD: 2.0. KVA
DEMAND LOAD: J00%.

30 . 24 . EDMAUST FAN - MAN YALT

8 «— EXISTING
BREAKER

KEY

- NGECRS

®

WP-GFI

E7 3
o
b4

@ E0 G RREEe

EXPLOSION RESISTANT LUMINARE. 120 VOLT. IS0 WATT
INCANDESCENT, EM20

HUBBELL oHLI

SHUTDOWN BUTTON. EXPLOSION PROOF,
EQUAL

EMERGENCY
ALLEN BRADLEY ®4HZ4 OR APPROVED

INDICATOR LIGHTS (TWO EACH). 30.5mm, EXPLOSION PROOF
#000H OR EQUAL

ALLEN BRADLEY APPROVED

STRUCTURAL PLASTIC HANDHOLE. SMLAR TO

'”OT J-e TYPE |
MEX EC?TACLE 20A.. 120 VOLT
(WEATHERPROOF C

GROUND FAULT INTERRUPTER)
EXPLOSION PROOF SWITCH SPST SS COVER 20 A. 120 V.

2°C. 4902

2" C. WITH NYLON PULL STRING (FUTURE OR TELEPHONE)
EXISTING 2° C. WITH | - 25/c BELDON #9948
EXISTING 2° C. WITH 6 #i0. | #i0 GRND. ADD 2 #i0.

2° C. | - W/c #4. | #i0 GRND.

" C. 2 - SHELDED CABLE. I8GA/4c
!ELDON *94i8

2°C. 3 #0. ] - W/c #i4. | #l0 GRND.
2°C. Il %10, | - W/c #i4, | #10 GRND.
I” C. | - SHIELDED CABLE. I8GA/4c
BELDON #94i8

KEY

VN
A

ACE CONCRETE LIGHTING STANDARD #29 WITH

REPL.
SAME EXCEPT WITH FESTOON OUTLET

PROVIDE SIZE 0 MOTOR STARTER VIITH HOA AND PILOT
LIGHT IN COFFEE STAND (EXHAUST

2 - 2" CONDUITS
(SPARE)

2" CONDUIT

MANIFOLD VAULT DETAIL

SCALE /2" = I

AS-BUILT

(POWER)

2" CONDUIT
(CONTROL)

EXPIRES 5 AUGUST 1906

CO?VN*T © J. DELVIN ARMSTRONG 1995

PLOT DATE: 8 JUNE 1895

PLAN CHECK | BY [DATE RECIONISTATE]  FED. AID PROJ. NO. SHEET NO SNOHOMISH COUNTY McCollum Park StﬁgEY
1B |WASH. E-4 . PARK & RIDE / TRANSIT CENTER
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: ' (£06) 885-2106 FAX (208) 0056 PUBLIC WORKS e
J. D. ARMSTRONG C. B, FOTE (06) 806:2106 FAX (206) 806-9797 FLARE PAD ELECTRICAL .
M — L DATE APPROVED: | FIELD BOOKISE BT S PROJECT NO. __ W64 e
1578-E4
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POWER BLOCK 480 3¢ 3 WIRE 60HZ ITEM |QTY DESCRIPTION MFGR.
AP ° @®
Bo ® —@
|
Co [ — —] i © —
IS #14 WIRE 4] #14 WIRE o ] #14 WIRE
- Fuz|2 2| Fu3 |——--—-:~—} ————— -/
CONTROL POWER 480v | 11 l oy & |
OFF ON CONTROL #14 WHTE WIRE g Y ) Y T heps Y= . _.__
&1 TRANSFORMER MCP1 MCP2 | MCP3 | MCF’4 SYSTEM ALARM
§ i3 FU1 u | 120v | 750vA N i mce3 anp |
& CONTACTOR C3:
10 AMP L LOCATED S
s I COFFEE STANDI o~
| . 2
1 L CONTROL POWER ON CONTACTOR CONTACTOR 1 CONTACTOR | CONTACTOR EMERGENCY
c1 c2 y c3 | SToP
P #14. RED WIRE ) BLOWER RUNNING -g g g g : g @ /g | ®
. > N\,
3
1 L BLOWER #1 ® a 4.8 FLA ® (Hp 4.8 FLA l ® @ 2.6 FLA : PUSHBUTTON STATION
AT MANIFOLD VAULT
BLOWER #1 BLOWER #2 VENT FAN #1 IN VENT FAN #2 IN EXPLOSION PROOF)
|  MANIFOLD VAULT | BLOWER HOUSING (
1 ) BLOWER #1 e ———— —
IN MANUAL MODE
1 6 ) BLOWER RUNNING 1 9 N 1 5
T
CR13 27 N
1 ) BLOWER #2 @ 4 & _____________ | BLOWER HOUSING |} oo N
COMBUSTIBLE
19 27 N SUPPLIED
pyem ey Q. b Overcond ' a7 ora eax |® GAS' INDICATOR
28 N 21 19 l:‘
L | BLOWER #2 @ e % =
IN MANUAL MODE 20% LEL jox A8 N OTES
I'— SWITCH IS LOCATED VENT FAN RUNNING 28 o N__ & BLOWER #2
OVERRIOE _puT0 PANEL MOUNTED oN » MCP2 O.L. OVERLOAD ———— DENOTES WIRING EXTERNAL TO CONTROL PANEL
. ss4 'E‘F"';i:"z_._ ) SENSOR WIRE INSTALLED @© DENOTES TERMINAL INSIDE CONTROL PANEL
d2_4f - VENT_FAN INSIDE DENOTES DEVICE NOT SUPPLIED BY SUPERIOR
BY AGRA EARTH
- MCP3 O.L. MANIFOLD; VAULT VENT FAN #1 ®  CUsSTOM CONTROLS
. | e -0 @ b gIVEMANI:gLD VAULT
MCP3 O.L. @ LOCATED AT
30 N 35 PICOFFEE_STAND
14 TR} ManFoLo vAULT @ q L) 39 s O st NAMEPLATES
A 4 T
VENT FAN I VENT FAN CR13
" siich TS LOGATED OVERRIDE MODE }_ﬂ—ab———m—i‘-—o N BLOWER,HOUSONG 35 SYSTEN, BUNRGNG 1~CONTROL POWER ON 15—HIGH LEVEL IN BLOWER
i INSIDE CONTROL p VENT. FAN. RUNNING MCP4 O.L O S 2-BLOWER #1 RUNNING KNOCK—OUT TANK
OVERRIDE  AUTO PANEL MOUNTED ON - 3-BLOWER #1 IN MANUAL MODE 16-40% LEL COMBUSTIBLE GAS
BACKRNY 19 31 N @ LOCATED IN MANIFOLD VAULT
5, Y rFr—e—=>=~"1 17 ~ Nlvwwran @ -———-@® (’} p THERM—OX (EXPLOSION PROOF LIGHTS) 4-BLOWER #2 RUNNING IN_MANIFOLD V/
1 | 3 b VENT FAN IN EON UNIT ALARM 5-BLOWER #2 IN MANUAL MODE 17-40% LEL_COMBUSTIBLE GAS
| BLOWER HOUSING ™ 6-VENT FAN IN MANIFOLD VAULT RUNNING IN BLOWER HOUSING
! — 1} s R N _§ 1 N 7-VENT FAN IN MANIFOLD VAULT IN 18—EMERGENCY STOP ACTIVATED
LD 15 ° iz g OVERRIDE MODE 19-BLOWER #1 OVERLOAD
e ! | O ' — S-JENT Tl W BLowes tousmc mmee 20-SLoven B2 OGO, wwuur
] . g [P 18 {if——— BLOWER HOUSING 1 20 s - 5 OVERRIDE MODE OVERLOAD
[——e o = VENT PN IN : oRI Lo ? w2 | AUTO DAILER Im im Im Icmimnlcm 10-BLOWER 41 CONTROL zz-vszg:g IN BLOWER HOUSING
o 11-BLO! ov
AU RESET T 1 T3 L4 - -4 12-20% LEL COMBUSTIBLE GAS 23-ALARM RESET
L N T A e b o o
PB DETECT 13-20: COM| 25-C
! 19 19 4y 20 T 2 STBLE. GAS IN i} $s pIALARM RELAY ol s sl s IN_BLOWER HOUSING 26-WARNING 480 VOLTS KEEP OUT
17 CR3 14—HIGH LEVEL IN MANIFOLD VAULT 27-THERM—0X UNIT Al
VAULT M.SA. CONTACT 1 BANFOLD. VALY i1 32 ¢ KNOCK—OUT TANK
20 N 4 I ' 4 LOCATED ON CRS CR3
T i | g . r CR4 COFFEE STAND "
£ " = '—_(R}—N_‘ 2ou LELT'BLE GAS - & ————~@SYSTEM ALARM CR4 30
q ) COMBUS IN
BLOWER M.SA. CONTACT #1 BLOWER HOUSING 1 CRT 32 @ 40% LEL DETECTED O T TANKs
) 21 N L — — LOCATED IN
cn‘z @ CRB 33 MANIFOLD VAULT 1 N
19 22 HIGH LEVEL IN MANIFOLD } —— _ N @SYSTEM ALARM o
¢ —22—¢———JR}——9 VAULT KNOCK-OUT TANK CRo - L&AJ‘TSR‘i"{S“F%',‘WER
ISR1 3 L1 32 ¢ (EXPLOSION PROOF LIGHT)| 100VA
19 23 HIGH LEVEL IN BLOWER ]
q p———JRF———9 VAULT KNOCK-OUT TANK CR11
e 5 1 L 32 32 p - N @___N ALARM HORN e 1A N1 .
— A
.,_.___;*R 1____¢. A an (OPTIONAL) 42
40% LEL
L1 24 4 CoumUSTILE cAs HORN_SILENCE 19— = G| e
VAULT M.SA. CONTACT §#2 MANI 32 34 N 22 p—— 3" IS R 1 LIo—@®-————-—-- 1
24 ————0 o > CR ] 1B |
o oS | on 32 34 1 CH—@-—- o--
4 p———JR}————@ COMBUSTIBLE GAS IN
CR14 o
BLOWER M.SA. CONTACT §2 BLOWER HOUSING MANW?;-NDKVQ';'(‘;-’: mcl_’( OL"; i ®
25
——— |———>——-‘———4>
CR6 @ @l _____________ MANIFOLD VAULT ®
EMERGENCY STOP gup:é:g) — é:AOSMIlaNU[i-(r:l/E;'LOER 19— 44— G 62
(LOCATED ON SERVICE PANEL) —f——8= | 6 Y 23— 3= Llo—@®-—-—---—---- 1
19 l 1A ISR2 i SHERMAN K. BURD P.E
——— o-———+@® 19 20 19 24 2 H i 2 W
—iI—o ol | = "S- J 1631 108th AVE. S.E. BELLEVUE, WA 98004
MANIFOLD VAUL e S SRt i s ! g & PHONE: (206) 454-3581 FAX: (206) 4543581
(LOCATED W MAMPOLD'VAAT), BLOWER VAULT KNOCK-OUT SCALE: 1/8=1"_|DATE: 21 JUNE 95 REV 2 [DRAWN BY: MO/MJ
TANK HIGH LEVEL z
CERGENCY: STOP N SNOHOMISH DEPARTMENT OF PUBLIC WORKS
b ACTIVATED. BLOWER SENSOR WIRE INSTALLED McCOLLUM PARK AND RIDE TRANSIT CENTER
L SHUTDOWN / ALARM L BY AGRA EARTH L
1 19 i N 1A N1 [ANDFILL GAS MANAGEMENT SYSTEM | DRAWING 2588
CONTROL PANEL SCHEMATIC -

Co b Sur® 3320 4 fomg. #9-95)
"v
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McCOLLUM PARK PROJECT
128th STREET SE AND DUMAS ROAD
SNOHOMISH COUNTY, WASHINGTON

INDEX OF DRAWINGS

SHEET NUMBER DESCRIPTION
GENERAL

Gl VICINITY MAP AND INDEX OF DRAWINGS
CciviL

c1 SITE PLAN WITH SYSTEM LAYOUT
c2 PIPING LAYOUT — NORTH SECTION
c3 PIPING LAYOUT — SOUTH SECTION

PIPING DETAILS
ACCESS VAULTS AND WELL DETAILS AND SECTIONS
GAS COLLECTION TRENCH DETAILS AND SECTIONS

LANDFILL GAS MANAGEMENT SYSTEM

; c7 ISOLATION VAULT AND SUMP DETAILS AND SECTIONS
c s U M1 MANIFOLD VAULT LAYOUT
M2 FLARE PAD LAYOUT

ADDENDUM TO CONSTRUCTION PLANS:
REPLACE SHEETS 36, 37, 38a, & 38b WITH THE FOLLOWING.

VICNITY MAP LEGEND
. MW-18
112M ST ) EXISTING MONITORING WELL NUMBER AND LOCATION
LB16/PZ-3
4 EXISTING LANDFILL BORING/PIEZOMETER NUMBER AND LOCATION

amP-23 PROPOSED GAS MANAGEMENT PERIMETER WELL:

= ® 4" DIA. HDPE CASING, 15' DEEP

H &s)gﬁ'ég GMV-3 PROPOSED GAS MANAGEMENT VENT WELL:

E ® 4" DIA. HDPE CASING, 15’ DEEP

PROPOSED 4’ x 6’ CONCRETE ACCESS VAULT (PERIMETER SYSTEM);
NOTE SIZE EXAGGERATED FOR CLARITY ON SHEET Ct

=
O PROPOSED 4 x 6' CONCRETE ACCESS VAULT (VENT SYSTEM);
o]
@

NOTE SIZE EXAGGERATED FOR CLARITY ON SHEET C1

PROPOSED 4’ x 4' CONCRETE ISOLATION VAULT

PROPOSED 4" DIA. CONDENSATE SUMP RISER

PROPOSED GAS MANAGEMENT TRENCH "TYPE 1":
2" DIA. SLOTTED HDPE IN GRAVEL—FILLED. TRENCH

PROPOSED GAS MANAGEMENT TRENCH "TYPE II":
2" OR 4" DIA. SLOTTED HDPE IN GRAVEL~FILLED TRENCH

PROPOSED 2" OR 4" DIA. BLANK HDPE HEADER

—-——-—PROPOSED 6" DIA. BLANK HDPE HEADER

-------------------- EXISTING 2" OR 4" DIA. HDPE PIPE TO BE ABANDONED IN PLACE

PROPOSED 10.5" DIA. HOLLOW STEM AUGER LOCATION;
GRAVEL FILLED, 10" DEEP

—_——— — PROPOSED ELECTRICAL CONDUIT

TAALLL383A3 - T13HL08

A LOCATION OF PROPOSED AMBIENT COMBUSTIBLE GAS SENSOR/ALARM

AREA LUMINAIRE ON 12.2 METER CONCRETE
POLE, SINGLE AND TANDEM

CONCRETE HANDHOLE, LUMINAIRE POWER

[ExPRES 12/19/ 75|

AGRA EARTH & ENVIRONMENTAL, INC. DRAWING No. \PLAN-SET\11\07764-04\G1.DWG

AS-8UILT
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VENT AIR OUTLET

VENTILATION SYSTEM:
8" DIA. PVC 180°

8" DIA. PVC
SCREENED INLET VENT
|
o v o i FINAL GRADE
! NINRANAIN SR >
\/\/\/\/\/\/\/\/\/ 2N Yyt N
WATERTIGHT GROUT SEAL | AT s
AROUND PIPE PENETRATION | //\\//\//\//.\/ \//\//\//\// : S L . o by K \//\ \\\/\\\/\\\/\\\<\\
\ : . : ; IR
(TYPICAL ALL PIPE) } SRR N A T T i\\/\\\(\\/\
b B ; LI
GALVANIZED STEEL LADDER, 7~~~ | v 5 > N o 5. : \\///\\/
| FIXED IN PLACE | | 4 P a8 A //\
| | AT - £
TO COFFEE — — — ' = — 7 7] r = | SCALE: 1"=1'-0 AN
STAND e | i i .
» 2" DIA. ELECTRICAL i ioh
ll ‘l ZBAELAV:E% | . : 6" DIA. HDPE ASSESSORY CONDUIT; B0 RER
| I : f+—1— o0 pEGREE LoNe CAPPED ON ENDS —E ________________________________ — ol ~
X B o ACT G g ks Rt A, - %
2" DIA. RIGID ELECTRICAL | |70 STEEL TRANSITION | . | (2 TYPICAL) 0 Jd o= -0 8" DIA PVC
CONDUIT (EXISTING) ll I} | 1 - § 45 Ff%ﬁcit?ow
| 5 | S N B 6" DIA. HDPE PIPE
| | — i _Q\ . | VENTILATION SYSTEM:
| | AR FLOW I L2 DA HOPE | * | 8"( DIA. BLANK P;/c
| | 90° ELBOW . | 2 ASSEMBLIES,
= l /ARY | ' ! 6 DIA. HDOPE -
; : 6" DIA. HDPE
TERMINAL STRIP IN / T T ek \u1) - : | FLANGE FITTING 90 DEGREE ELBOW \ WATERTIGHT GROUT SEAL
€l . 2" DIA. PVC CHECK | (26 TYPICAL) (3 TYPICAL) C 3 AROUND PIPE PENETRATION
EXPLOSION PROOF CASING | : : o ~ s CNBIGAL ALL FIPE)
(WALL MOUNTED) » VALVE (UNION ENDS) =
/ AT 6" DIA. HDPE TEE AP L
CONDUIT SEAL—OFF | b (2 TYPICAL) < 1 6" DIA. HDPE TEE X |
(TYPICAL) | S 5 2 o | (2 TYPICAL) 6" DIA. PVC .
- | > 1 8" DIA. HDPE 1 BUTTERFLY VALVE
oo 90 DEGREE ELBOW o | 6" DIA. PLAIN HDPE (7 TYPICAL)
I SR (2 TYPICAL) & / o i e TO PERIMETER SYSTEM _ & DIA. FABRIC
i . VENTILATION DUCT
|| 1 : ! 2 5 2 2 TO VENT FAN INLET
I SN 6"x4" HDPE REDUCER ! WATERTIGHT GROUT SEAL 6" DIA. HDPE -
POWER CONDUIT | B o * | AROUND PIPE PENETRATION : —__ 90 DEGREE ELBOW ) EXISTING CONCRETE
7O FLARE PAD (2" DIA. i nan 2 TREATMENT EQUIPMENT
AIGD, STEEL) \‘I\ I 473" HDPE REDUCER { (TYPICAL ALL PIPE) ( oTTOsFANw ) b d VAULT (814—LA)
| I NOT SHOWN ot
vl 0.5" BARB x 0.5" NPT i W » 6" DIA. HDPE PIPE
: 0.5” BARB x 0.5" NPT .
SENSOR CONDUIT Lo BRASS PETOK /0 7 0 ‘ BRASS PETCOCK S
" (SN o 6" DIA. PLAIN HDPE — " . ——— —_—
TO FLARE PAD (2" DIA. i {:! ) ° | - 8 VENT SySTEM TRl L T R o 4. 4 N K N
RIGID STEEL) \I\ Il o J T S T L R I I S S A S T S
| N 3 § L, £ it 3 : B 2 2 J L 5 s
; )
o 2
l KNOCKOUT MOUNT: \ RERLILRLLS //\\\//\\><\\//\\\/<\\/(\\A\ s
: R ) >
KNO&(O[S(;TJ{:‘QETANK 1,625" UNISTRUT OR I DIA. ACCESSORY CONDUIT R
(40 GAL. CAPACITY) EQU'V'LEN:{,GE"' X248 DIA. SENSOR CONDUIT

DIA. POWER CONDUIT

NOT TO SCALE

o o

6" DIA. PLAIN HDPE
- TO VENT SYSTEM

EXISTING CONCRETE | 0
TREATMENT EQUIPMENT | i 5
VAULT (814—LA) e S N o
. VENT AIR OUT Q i
O (FREE AIR) b

o

of ="

6x6x2 HDPE REDUCER TEE
(3 TYPICAL)

8" DIA. PLAIN HDPE
TO FLARE PAD

16" MIN

VENTILATION FAN

ACCESS PORT:
0.5" DIA, NPT BRASS
FITTING DRIL. & TAPPED
INTO PIPE; CLOSE WITH
0.5" DIA, PVC CAP
(4 TYPICAL)

2" DIA. HDPE

|
j/— BALL VALVE
: (3 TYPICAL)

ACCESS PORT:
2x2x2 HDPE TEE WITH 2" DIA.
‘ HDPE END CAP; DRILL & TAP
| 0.5" NPT BRASS FITTING INTO CAP;
CLOSE WITH 0.5" PVC CAP
(3 TYPICAL)

AMBIENT AIR SENSOR:
MSA MODEL 5100 COMBUSTIBLE
GAS SENSOR VENT AIR INLET

VENTILATION SYSTEM:
8" DIA. PVC

2" DIA. HDPE FLANGE
FITTING (12 TYPICAL)

MANIFOLD VAULT LAYOUT = e
SCALE; 1"-12" t ‘

2" DIA. HDPE
. LONG SWEEP ELBOW
4'x8’ CONCRETE VAULT 24" MIN
(42")(56" INTERNAL DIMENSIONS)
FOR ELEVATION VIEW, "
SEE SECTION AA, SHEET C5 2” DIA. BLANK HDPE TO 2" DIA. PLAIN HDPE

EXISTING GAS COLLECTION TRENCHES TO GAS COLLECTION TRENCH

AS-B8U/ILT
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WATERTIGHT GROUT SEAL
AROUND PIPE PENETRATION
(TYPICAL ALL PIPE)

70 COFFEE — — — =& — — — —
STAND

2" DIA. RIGID ELECTRICAL
CONDUIT (EXISTING)

TERMINAL STRIP IN

EXPLOSION PROOF CASING

(WALL MOUNTED)

CONDUIT SEAL—OFF

(TYPICAL)

POWER CONDUIT
TO FLARE PAD (2" DIA.
RIGID STEEL)

SENSOR CONDUIT

TO FLARE PAD (2" DIA. |
RIGID STEEL) \

EXISTING CONCRETE
TREATMENT EQUIPMENT
VAULT (814—LA)

AMBIENT AIR SENSOR:
MSA MODEL 5100 COMBUSTIBLE

VENT AIR OUTLET

VENTILATION SYSTEM:

VENTILATION SYSTEM:

[

|

| ACCESS PORT:
Al 2x2x2 HDPE TEE WITH 2" DIA.

| HDPE END CAP; DRILL & TAP
|| 0.5" NPT BRASS FITTING INTO CAP;

CLOSE WITH 0.5" PVC CAP
(3 TYPICAL)

8" DIA. PVC 8" DIA. PVC 180"
SCREENED INLET VENT
S v o ! \
5 . N | FINAL GRADE
! NUIASNAN AN ANRANANANANANANIANANY ® L Y
I A NN N N N N N N N NN NN *a B 5 2N NNl
- | “Yr:{//\//\/ R S I NI SAAAS
! ; N Bt R
I , ° : 5w i . \\\\\\\\\‘\\
_______________ | e 0 v “ 4 a " b > ///\/
| | | 8 B s ar . s g . e ‘§~\\\
AN — | | | e v 4 2 Z 2 . ° \\//
| \ | | | SCALE: 1"=1'-0 3_2" ReF A
ety { I _ 2" DIA. ELECTRICAL Y10 REF
| | ! e 1 6" DIA. HDPE ASSESSORY CONDUIT;
i | GALVANIZED STEEL LADDER, | - ———_ 90 DEGREE LONG CAPPED ON ENDS s oo, e . e e o s e e A ol ~
| ! FIXED IN PLACE l ’ } SYEEP ELBOW S o LA SN - -0
2 TYPICAL, - 8" DIA PVC
: : | | [SIR?) Z o o o © 45 DEGREE ELBOW
‘ g I : : o o o fe) o (4 TYPICAL)
o o o
. ] ! 26" MIN I L 6" DIA. HOPE PPE A° ° ° / VENTI
. N G LATION SYSTEM:
| I | o 1 o~~"le o o ol >=~|o 8" DIA. BLANK PVC
: : i : (2 ASSEMBLIES)
AT e eirim (A | | 6" DIA. HDPE 6" DIA. HDPE o
/ ., || FLANCE FITTING 90 DEGREE ELBOW \ WATERTIGHT GROUT SEAL
| 4 - (26 TYPICAL) (3 TYPICAL) S : AROUND PIPE PENETRATION
| 2 | - (TYPICAL ALL PIPE)
l—— 6" DIA. HDPE TEE
2 TYPICAL) ! P
| [ ( <] | 6" DIA. HDPE TEE
! gy " 0°%o0 | /C | (2 TYPICAL) 0 o ° 6" DIA. PVC
| s O DIA HDPE H ' BUTTERFLY VALVE
i e |1 90 DEGREE ELBOW o Y ° | 6" DIA. PLAIN HDPE (7 TYPICAL)
i o (2 TYPICAL) ° y | d TO PERIMETER SYSTEM 8" DIA. FABRIC
| | | o ) H T VENTILATION DUCT
i ' 2 L N\ / N / \ 2 TO VENT FAN INLET
\ . 6"x4" HDPE REDUCER | WATERTIGHT GROUT SEAL "
| L © * I AROUND PIPE PENETRATION L, EXISTING CONCRETE
i l| 43" HDPE REDUCER | (TYPICAL ALL PIPE) 0 FAN N TREATMENT EQUIPMENT
! s | 0.5" BARB x 0.5" NPT 6" DIA. HDPE PIPE et SHicey VAULT (814-LA)
T e "“BRASS PETCOCK s %o i 0.5" BARB x 0.5” NPT -
) BRASS PETCOCK ‘
| L 1 o ° T 6" DIA. PLAIN HDPE = ™ 5 I 4 7 = 3
I | - TO VENT SYSTEM ¢ 4 a4 » s
o / ] N " I3 b b 3 & 5
| \4‘! ° ) - \ & a hoo 5 N A o,
o 2
L X KA
I b ‘ KNOCKOUT MOUNT: ~ b /\\<\\/<\\/<\ /\\/Q\/\\\\/\%é\\,\\\K
I 4 IO
| ol KNogﬂ%TLYTRETANK | 1.625" UNISTRUT OR z 4= ]2" DIA. ACCESSORY CONDUIT LA A
1' [ (40 GAL. CAPACITY) EQUMLENL',GE“‘ X248 2" DIA. SENSOR CONDUIT
I 2" DIA. POWER CONDUIT .
' 1: St AAN\ VAULT ELEVATION: EAST WALL
| - NOT TO SCALE
| 1 I o] ; 6" DIA. PLAIN HDPE W
1 ° / 2 TO VENT SYSTEM
i S
| ", VENT AIR OUT o B B B
I' : [ O (FREE AIR)
| i ! } 6x6x2 HDPE REDUCER TEE
i v i (3 TYPICAL)
| AN
L
|
| L& i 7 (o) N7 J— ° 6" DIA. PLAIN HDPE
: | ~ TO FLARE PAD
L
i I VENTILATION FAN ) l-——1e" MIN—H1—16" MIN——ri
| 11 | I | ACCESS PORT:
| o 0.5" DIA, NPT BRASS
| FITTING DRILL & TAPPED
i I VENT AR IN INTO PIPE; CLOSE WITH
| | - 0.5" DIA, PVC CAP 0
| l (4 TYPICAL) i
et LR D SR e i 2" DIA. HDPE
R S N e ), — BALL VALVE
| (3 TYPICAL)
|

GAS SENSOR VENT AIR INLET 8" DIA. PVC
2" DIA. HDPE FLANGE
FITTING (12 TYPICAL)
/ 1\ MANFOLD VAULT LAYOUT
M1 J SCALE; 1"=12" 1 ] 58 B, HiEE
iy " LONG SWEEP ELBOW
4'x6’ CONCRETE VAULT 24" MIN
(42"x66" INTERNAL DIMENSIONS,
XFOR ELEVATION VIEW, ) o /_
SEE SECTION AA, SHEET C5 2" DIA. BLANK HDPE TO n
! 2" DIA. PLAIN HDPE
EXISTING GAS COLLECTION TRENCHES T0 GAS COLLECTION TRENCH EXPIRES 12/19/ 7~
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APPROXIMATE LOCATION OF

25'-0

2 0 3 NATURAL GAS SHUT—OFF VALVE, RATED
2" DIA. ELECTRICAL CONDUIT FOR 80 PSIG MAXIMUM PRESSURE
(POWER, SENSO)R AND ELECTRICAL —\ EDGE OF ABANDONED
SCALE: 1"=2'—0" SERVICE) STUB—UP NATURAL GAS INLET (REF):
' 1" DIA. NPT, 20° ABOVE GRADE DUMAS ROAD:SHOULDER
EDGE OF ABANDONED
TEMPORARY LOCATION OF OPEN
Y FLARE ASSEMBLY (APPROX) DUMAS ROAD PAVING
e e e e e P e s | e \
| ELECTRICAL
SWITCHBOARD
| (SEE SHEET E—4) I | —— COMBUSTION FAN (REF)
1
THERMAL OXIDATION UNIT
| ! pl 1| INLET FAN (REF)
T l —
| \ ol ! |
9,079 | CONTRO
20700, = L PANEL (REF)
| FLARE BASE: / v i 7 i ‘ I [1_-1/ \ L
| 4" DIA. 304 STAINLESS STEEL 7l , [ —=—
90° ELBOW ON OUNTING BRACKET; 7 /y //"// 6"x4" HDPE REDUCER TO 'L DILUTION AIR VALVE (REF)
| FIELD SIZED TO FIT AND BOLTED /' 771, /74" DIA. HDPE PIPE AND 4" DIA. AR
TO CONCRETE PAD (REF) /// ////////// //  HDPE FLANGE FITTING
14 iy L L
| FLARE IGNITION 'l //°4” DIA. 304 SS GATE VALVE (REF) el | —— 6" DIA. 304 STAINLESS STEEL PIPE,
& " ASSEMBLY (REF) Yy 7 ] 24" LONG WITH (2) 6” DIA.
| 14'-0 18" CRUSHED SURFACING BASE COURSE /'1) /7 7, FLAME ARRESTER (REF) Y N 304155 IELANGES
—_— ON ROAD AND PARKING LOT 7 X 36" CLEARANCE
| ASOUND JHERMAL VALVE ASSY: (1) 6" DIA. HDPE
t! XIDATION UN | BUTTERFLY VALVE WITH (1) 6" DIA.
| HDPE FLANGE FITTING
__J_____ WS P SR —— 2) 6" DIA. HDPE 90" ELBOWS,
| Oggmpgmaag ng&iASH ég*lgE PT"?E i (1())6" DIA. HDPE TEE, FIELD FIT
[ 64" HOPE REDUCER, 4" DIA. | ’ EFFLUENT STACK, 16'~6" HIGH (REF) »| ——— TO ESTABLISH CORRECT ELEVATIONS
HOPE FLANGE FITTING TO ACCESS PORT: 0.5" DIA. NPT
‘ LIMITS OF REARE ASSEMBLY [ BRASS FITTING DRILL & TAPPED INTO
TRENCH i ] | L —PIPE; CLOSE WITH 0.5" DIA. PVC CAP
| AN o
4" DIA. OP ! .
T i S i s i 1.5" DIA. NATURAL 8" DIA. FIELD CUT, CENTERLINE
I 2" DIA. ELECTRICAL FLARE ASSEMBLY / GAS LINE (REF) // 40" ABOVE GRADE
! SERVICE CONDUIT J/ _ ~ _ — - B _
o i 2" DIA. ELECTRICAL 7 S
I 2750 ACCESSORY CONDUIT (01 2750

O
&

2" DIA. POWER CONDUIT
2" DIA. SENSOR CONDUIT
6" DIA. HDPE OFF—GAS

EXHAUST PIPE

AROUND

(FIELD MOUNTED

ROTRON MOISTURE
KNOCKOUT TANK
(40 GAL. CAPACITY)

8" DIA. HDPE TEE WITH 6" DIA.
HDPE CAP AND ACCESS PORT:
0.5" DIA. NPT BRASS FITTING DRILL —~
& TAPPED INTO CAP; CLOSE WITH
0.5" DIA. PVC CAP

KNOCKOUT MOUNT:
FIELD SIZED TO FIT

0.5” BARB x 0.5" NPT ——4
BRASS PETCOCK

PRE—FABRICATED HDPE -
PIPING ASSEMBLY

SOLAR COLLECTOR
FOR FLARE IGNITION SYSTEM

ROOF, FACING SOUTH) \

__‘7\\\\~
i <
|

DOOR
\ (REFERENCE)

FLARE

ON HOUSING

5
\\/‘)
N

¥

BLOWER HOUSING: 10'x10’
SOUND REDUCING ENCLOSURE

\

FENCE (REFERENCE)

{ | —— PRE—FABRICATED HDPE

PIPING ASSEMBLY

EDGE OF ABANDONED DUMAS ROAD PAVING

1.5 " DIA. NATURAL GAS LINE
WITH 2 PSI REGULATED SERVICE;
TO BE INSTALLED BY WASHINGTON

NATURAL GAS (LOCATION OF

LINE APPROXIMATE)

7

FERNCO FITTING OR
EQUIVALENT

CONCRETE WHEEL BARRIER

NATURAL GAS SHUT—OFF

MAXIMUM EXPOSURE

1.5” DIA. NATURAL
GAS LINE
VALVE, RATED FOR 60 PSIG/

8" DIA. FIELD CUT, CENTERLINE —/
11" ABOVE GRADE (2 TYPICAL)

N BLoWER assY

(2 TYPICAL)

20'-0"

GAS REGULATOR
(TO BE INSTALLED BY
WASHINGTON NATURAL GAS)

NATURAL GAS LINE REGULATOR

60 PSIG MAXIMUM EXPOSURE

AGRA EARTH & ENVIRONMENTAL, INC. DRAWING No. \PLAN-SET\11\07764—04\M2~R1.0WG

/ 1\ FLARE PAD DETAIL

M2 /NOT TO SCALE

WITH RELIEF/VENT CAP, RATED FOR J

PIPE LOCATIONS ARE APPROXIMATE. PIPE ELEVATIONS, DISTANCES AND
FIELD CUT DIMENSIONS MAY VARY ACCORDING TO FIT IN FIELD.

A 38" MINIMUM CLEARANCE SHALL BE PROVIDED ON ALL SIDES OF THE
THERMAL OXIDATION UNIT. NATURAL GAS VENT LINES, OFF GAS ACCESS
PORTS, BLEED VALVE EFFLUENTS, SLATTED FENCE BOARDS, AND OTHER
POTENTIALLY FLAMMABLE MATERIALS SHALL BE LOCATED OUTSIDE OF THIS
CLEARANCE.

THE BLOWER HOUSING SHALL BE LOCATED A MINUMUM DISTANCE OF 30"
FROM THE FENCE.

REFER TO "SWITCHBOARD DETAIL", SHEET E—4 FOR CONCRETE SLAB
INFORMATION AND DIMENSIONS.

EXPIRES 12/19/ ¥S

AS-BULT
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3" DIA. 316 SS WAFER STYLE
TECHNOCHECK VALVE

\ 3" DIA. HDPE FLANGE - 25'-0" -~
3" 306 SS FLANGE [' |
P — _\ \ BLOWER HOUSING (REF)
3" DIA. 306 SS : / .
L 3" DIA. HDPE
90" ELBOW 90" ELBOW
APPROXIMATE LOCATION OF NATURAL GAS SHUT—OFF VALVE, RATED
2" DIA. ELECTRICAL CONDUIT FOR 60 PSIG MAXIMUM PRESSURE
! (POWER, SENSO;\' AND ELECTRICAL —\ EDGE OF ABANDONED
3"x2.5" 306 SS ! SERVICE) STUB—-UP NATURAL GAS INLET (REF):
BUSHING l 3 T 1" DIA. NPT, 20" ABOVE GRADE ‘ DUMAS ROAD SHOULDER N\
! \
! i ) TEMPORARY LOCATION OF OPEN | EDGE OF ABANDONED \
E E \ \ % FLARE ASSEMBLY (APPROX) i DUMAS ROAD PAVING — ~\
\ \
s | it i i i i s s s el e P g PO U S e WO ] \\ Ry e e LT S S s L EL . S SIS | \
I IREF \ | \ v { X N
Y N \ !
| i N\ \ \ [ [ H . B \ |
\ \ ELECTRICAL i \ T — S i — -
i : N\ SWITCHBOARD . R 1
‘ i e ;_\ (SEE SHEET E—4) |7 T \ Y}t coususTion FAN (REF)
| I ‘
—_— T T : AN i P i
! | % i THERMAL OXIDATION UNIT - | —— INLET FAN (REF)
! "
‘ i | s e et
| | \ y ! | — 1
| 1 L — :
| 7 /’9// / /f#// ! _—— CONTROL PANEL (REF)
| / o FLARE BASE: VA [ El_Jff\ =
I 4" DIA. 304 STAINLESS STEEL 75 I Cr _—T
! 90" ELBOW ON OUNTING BRACKET, —~_ 701 77 6'xa” HDPE REDUCER TO : / . —— DILUTION AR VALVE (REF)
i FIELD SIZED TO FIT ANQ BOLTED // /y //" /74" DIA. HDPE PIPE AND 4" DIA. I — %,
, BLOWER EXIT PIPING SECTION To CONCRETE PAD (REF) s HoPE FLANGE FITTNG \ ‘ 1
| / / \ x - '
i W NOT TO SCALE FLARE IGNITION /y // //°4” DIA. 304 SS GATE VALVE (REF) 1 1 /— 6" DIA. 304 STAINLESS STEEL PIPE,
1o ASSEMBLY (REF) sy 1t 24" LONG WITH (2) 6" DIA.
01 /7 1) FLAVE ARRESTER (REF) i ‘ 304 S5 FLANGES
- VL l \ 36" CLEARANCE = |
ey M \ AUSID, TELOL : VALVE ASSY: (1) 6" DIA. HDPE
! s . 3 \ | _—— BUTTERFLY VALVE WITH (1) 6" DIA.
! 477 \ e HDPE FLANGE FITTING
| : | .
TEMPORARY OFF-GAS LNE TO o /L /000 )71/ T~ /> = 5 r—-\—r—-- ———— e — - ! (2) 6" DIA. HDPE 90" ELBOWS,
| E 1)°6” DIA. HDPE TEE, FIELD FIT
18" CRUSHED SURFACING BASE COURSE OPEN FLARE: 8" DIA. HDPE PIPE, \— EFFLUENT STACK, 16'~6" HIGH (REF, ‘ ( ]
| ON_ROAD AND HARKING LOT f ?140 PSD;,LEA SgguF?TEﬁN é Tg| A (REF) 7,‘\/— TO ESTABLISH CORRECT ELEVATIONS
‘ : ACCESS PORT: 0.5" DIA. NPT
| LIMITS OF FLARE ASSEMBLY & BRASS FITTING DRILL & TAPPED INTO
“ TRENCH 2 : T /K‘/~ PIPE; CLOSE WITH 0.5" DIA. PVC CAP
‘
i _\_L 4" DIA, OPF/“' i 1.5” DIA. NATURAL \ 8" DIA. i
! — —_———— — . . . JELD CUT, CENTERLINE i
i 2" DIA. ELECTRICAL FLARE ASSEMBLY GAS LINE (REF) " 40" ABOVE GRADE 1
i SERVICE CONDUIT b= “ :
. 2" DIA. ELECTRICAL +7 o i : A
| a0 ACCESSORY CONDUIT y T~ [fe)! ‘ 27'-0
, 36" CLEARANCE L . |
2" DIA. POWER CONDUIT 7" “AROUND FLARE L g | ‘
” 4 ” ! [
2" DIA. SENSOR CONDUIT ] N 12 *I - ~——— FENCE (REFERENCE
) SOLAR COLLECTOR \ (REFERENGE) </ 5 ¢ ) i
6" DIA. HDPE Sgc;—é;léé FOR FLARE IGNITION SYSTEM ) 4 |
EXHAUST PIPE & — e e e (FIELD MOUNTED ON HOUSING o 7, BLOWER HOUSING: 10’x10’
N : | i——— PRE-FABRICATED HDPE :
—_——— ROOF, FACING SOUTH) \ 2 SOUND REDUCING ENCLOSURE I — PIPING ASSEMBLY i
. . A ROTRON MOISTURE N 7 i !
6" DIA. HDPE TEE WITH 6" DIA. o KNOCKOUT TANK . i i
HDPE CAP AND ACCESS PORT: (40 GAL. CAPACITY) - & : i
0.5" DIA. NPT BRASS FITTING DRILL —] ”\ - ! = : |
& TAPPED INTO CAP; CLOSE WITH i - :
J ; KNOCKOUT MOUNT: L AR FLOW ™ e, i |
0.5" DIA. PVC CAP FIELD SIZED TO FIT I :q—’ ut:é@o 5 32 3 !
» " R /0 =ul : !
0.5" BARB x 0.5" NPT ——|- 29 |E& |
/ BRASS PETCOCK T S B =1 | |25 ! i
0 T i
S < PRE—FABRICATED HDPE ) §5 :
'3 PIPING ASSEMBLY o . A BLOWER, ASSY ' EDGE OF ABA
/ _,_’____r_ - UF ABANDONED > DUMAS & ROAD PAVING
N 2 | AR FLOW L~ ; e
] ? FLC S i ;
_’/ L oy ] 0\ !
1.5 " DIA. NATURAL GAS LINE / Oy :
WITH 2 PSI REGULATED SERVICE; & i
TO BE INSTALLED BY WASHINGTON — FERI;%& FITING OR i
NATURAL /GAS (LOCATION OF : 8" DIA. FIELD CUT, CENTERLINE —/ [ i
LINE APRROXIMATE) \ 1.5" DIA: MATURAL 11" ABOVE GRADE (2 TYPICAL) L 30" MN—
| \ : |
i ot oo = T— A . - — 3 A —— ———— - ! i
[ CONCRETE WHEEL BARRIER CONCRETE WHEEL BARRIER | NATURAL GAS SHUT-OFF / S il |
VALVE, RATED FOR 60 PSIGJ / [ :
EDGE OF ABANDONED DUMAS ROAD SHOULDER | MAXIMUM EXPOSURE /___ o e e s ey o e iL— el § S s T
meewy s 7 i} ]
GAS REGULATOR /
(TO BE INSTALLED BY / NATURAL GAS LINE REGULATOR NOTES:
I WASHINGTON NATURAL GAS) | WITH RELIEF/VENT CAP, RATED FOR
2 0 2 | w 60 PSIG MAXIMUM EXPOSURE 1 PIPE LOCATIONS ARE APPROXIMATE. PIPE ELEVATIONS, DISTANCES AND
- 200" - = FIELD CUT DIMENSIONS MAY VARY ACCORDING TO FIT IN FIELD.
: 2. A 36" MINIMUM CLEARANCE SHALL BE PROVIDED ON ALL SIDES OF THE
. THERMAL OXIDATION UNIT. NATURAL GAS VENT LINES, OFF GAS ACCESS
FLARE PAD DETAIL PORTS, BLEED VALVE EFFLUENTS, SLATTED FENCE BOARDS, AND OTHER
=N LM MR IVE POTENTIALLY FLAMMABLE MATERIALS SHALL BE LOCATED OUTSIDE OF THIS
NOT TO SCALE CLEARANCE.
3. THE BLOWER Houswc SHALL BE LOCATED A MINUMUM DISTANCE OF 30"
FROM THE FENC EXPIRES 12/19/
4, REFER TO "SMTCHBOARD DETAIL", SHEET E—4 FOR CONCRETE SLAB

AGRA EARTH & ENVIRONMENTAL, INC. DRAWING No. \PLAN—SET\11\07764-04\M2-R2.DWG

INFORMATION AND DIMENSIONS.

AS-BUILT
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PARAMETRIX Form 01-CN-68/Rev. 07/08/2020

Gas Probe GP-14

Gas Probe GP-15

Parametrix

373-1513-112 Snohomish County McCollum Park & Emander Landfill



PARAMETRIX Form 01-CN-68/Rev. 07/08/2020

Gas Probe GP-16

Gas Probe GP-18

Parametrix

373-1513-112 Snohomish County McCollum Park & Emander Landfill



PARAMETRIX Form 01-CN-68/Rev. 07/08/2020

Gas Probe GP-19

Monitoring Well BH-03

Parametrix

373-1513-112 Snohomish County McCollum Park & Emander Landfill



PARAMETRIX Form 01-CN-68/Rev. 07/08/2020

Monitoring Well BH-07

Monitoring Well BH-08

Parametrix

373-1513-112 Snohomish County McCollum Park & Emander Landfill



PARAMETRIX Form 01-CN-68/Rev. 07/08/2020

Vacuum system main underground
manifold near bus station

Typical subsurface manifold
sampling ports on LFG control
system

Parametrix

373-1513-112 Snohomish County McCollum Park & Emander Landfill



PARAMETRIX Form 01-CN-68/Rev. 07/08/2020

Flare Facility sampling port (lower
right)

Flare location

Parametrix

373-1513-112 Snohomish County McCollum Park & Emander Landfill



PARAMETRIX Form 01-CN-68/Rev. 07/08/2020

Flare facility overview

Summa canister sampling at the
Flare sample port.

Parametrix

373-1513-112 Snohomish County McCollum Park & Emander Landfill



Attachment C
Laboratory Analytical Results




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

James E. Bruya, Ph.D. 3012 16th Avenue West

Yelena Aravkina, M.S. Seattle, WA 98119-2029

Michael Erdahl, B.S. (206) 285-8282

Arina Podnozova, B.S. fbi@isomedia.com

Eric Young, B.S. www.friedmanandbruya.com
May 13, 2021

Mike Brady, Project Manager
Parametrix

719 2nd Ave, Suite 200
Seattle, WA 98104

Dear Mr Brady:
Included are the results from the testing of material submitted on April 28, 2021 from
the Snoho Co - McCollum Park and Emander Landfill 373-1513-112, F&BI 104514

project. There are 13 pages included in this report.

We appreciate this opportunity to be of service to you and hope you will call if you have
any questions.

Sincerely,
FRIEDMAN & BRUYA, INC.

Al o

Michael Erdahl
Project Manager

Enclosures
PMX0513R.DOC



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

CASE NARRATIVE

This case narrative encompasses samples received on April 28, 2021 by Friedman &
Bruya, Inc. from the Parametrix Snoho Co - McCollum Park and Emander Landfill
373-1513-112, F&BI 104514 project. Samples were logged in under the laboratory ID’s
listed below.

Laboratory ID Parametrix
104514 -01 GP-14
104514 -02 GP-15
104514 -03 GP-19
104514 -04 GP-18
104514 -05 BH-07
104514 -06 Flare

The concentration of ethanol exceeded the calibration range of the instrument in
samples GP-14, GP-15, and BH-07. The data were flagged accordingly.

All other quality control requirements were acceptable.



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: GP-14 Client: Parametrix
Date Received: 04/28/21 Project: McCollum Park and Emander Landfill 373-1513-112
Date Collected: 04/28/21 Lab ID: 104514-01 1/5.5
Date Analyzed: 05/07/21 Data File: 050624.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 100 70 130

Concentration Concentration
Compounds: ug/m3 ppbv Compounds: ug/m3 ppbv
Propene <6.6 <3.8 1,2-Dichloropropane <1.3 <0.28
Dichlorodifluoromethane 4.1 0.84 1,4-Dioxane <2 <0.55
Chloromethane <20 <9.9 2,2,4-Trimethylpentane <26 <5.5
F-114 49 7.0 Methyl methacrylate <23 <5.5
Vinyl chloride <14 <0.55 Heptane <23 <5.5
1,3-Butadiene <0.24 <0.11 Bromodichloromethane <0.37 <0.055
Butane <26 <11 Trichloroethene <0.59 <0.11
Bromomethane <13 <3.3 cis-1,3-Dichloropropene <2.5 <0.55
Chloroethane <15 <5.5 4-Methyl-2-pentanone <23 <5.5
Vinyl bromide <2.4 <0.55 trans-1,3-Dichloropropene <2.5 <0.55
Ethanol 310 ve 160 ve Toluene <100 <27
Acrolein 0.73 0.32 1,1,2-Trichloroethane <0.3 <0.055
Pentane <16 <5.5 2-Hexanone <23 <5.5
Trichlorofluoromethane <12 <2.2 Tetrachloroethene <37 <5.5
Acetone 44 18 Dibromochloromethane <0.47 <0.055
2-Propanol <47 <19 1,2-Dibromoethane (EDB) <0.42 <0.055
1,1-Dichloroethene <2.2 <0.55 Chlorobenzene <2.5 <0.55
trans-1,2-Dichloroethene <2.2 <0.55 Ethylbenzene 7.6 1.8
Methylene chloride <190 <55 1,1,2,2-Tetrachloroethane <0.76 <0.11
t-Butyl alcohol (TBA) <67 <22 Nonane <29 <5.5
3-Chloropropene <8.6 <2.7 Isopropylbenzene <14 <2.7
CFC-113 <4.2 <0.55 2-Chlorotoluene <28 <5.5
Carbon disulfide <34 <11 Propylbenzene <14 <2.7
Methyl t-butyl ether MTBE) <9.9 <2.7 4-Ethyltoluene <14 <2.7
Vinyl acetate <39 <11 m,p-Xylene 35 8.1
1,1-Dichloroethane <2.2 <0.55 o-Xylene 14 3.2
cis-1,2-Dichloroethene <2.2 <0.55 Styrene <4.7 <1.1
Hexane <19 <5.5 Bromoform <11 <1.1
Chloroform 0.40 0.082 Benzyl chloride <0.28 <0.055
Ethyl acetate <40 <11 1,3,5-Trimethylbenzene <14 <2.7
Tetrahydrofuran <1.7 <0.55 1,2,4-Trimethylbenzene <14 <2.7
2-Butanone (MEK) <16 <5.5 1,3-Dichlorobenzene <3.3 <0.55
1,2-Dichloroethane (EDC) <0.22 <0.055 1,4-Dichlorobenzene <1.3 <0.21
1,1,1-Trichloroethane <3 <0.55 1,2-Dichlorobenzene <3.3 <0.55
Carbon tetrachloride <1.7 <0.28 1,2,4-Trichlorobenzene <4.1 <0.55
Benzene <1.8 <0.55 Naphthalene <1l.4 <0.28
Cyclohexane <38 <11 Hexachlorobutadiene <1.2 <0.11



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: GP-15 Client: Parametrix
Date Received: 04/28/21 Project: McCollum Park and Emander Landfill 373-1513-112
Date Collected: 04/28/21 Lab ID: 104514-02 1/6
Date Analyzed: 05/07/21 Data File: 050625.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 99 70 130

Concentration Concentration
Compounds: ug/m3 ppbv Compounds: ug/m3 ppbv
Propene <7.2 <4.2 1,2-Dichloropropane <1.4 <0.3
Dichlorodifluoromethane 3.1 0.63 1,4-Dioxane <2.2 <0.6
Chloromethane <22 <11 2,2,4-Trimethylpentane <28 <6
F-114 <4.2 <0.6 Methyl methacrylate <25 <6
Vinyl chloride <1.5 <0.6 Heptane <25 <6
1,3-Butadiene <0.27 <0.12 Bromodichloromethane <0.4 <0.06
Butane <29 <12 Trichloroethene <0.64 <0.12
Bromomethane <14 <3.6 cis-1,3-Dichloropropene <2.7 <0.6
Chloroethane <16 <6 4-Methyl-2-pentanone <25 <6
Vinyl bromide <2.6 <0.6 trans-1,3-Dichloropropene <2.7 <0.6
Ethanol 190 ve 100 ve Toluene <110 <30
Acrolein 0.89 0.39 1,1,2-Trichloroethane <0.33 <0.06
Pentane <18 <6 2-Hexanone <25 <6
Trichlorofluoromethane <13 <24 Tetrachloroethene <41 <6
Acetone 49 21 Dibromochloromethane <0.51 <0.06
2-Propanol <52 <21 1,2-Dibromoethane (EDB) <0.46 <0.06
1,1-Dichloroethene <2.4 <0.6 Chlorobenzene <2.8 <0.6
trans-1,2-Dichloroethene <24 <0.6 Ethylbenzene 5.9 1.4
Methylene chloride <210 <60 1,1,2,2-Tetrachloroethane <0.82 <0.12
t-Butyl alcohol (TBA) <73 <24 Nonane <31 <6
3-Chloropropene <9.4 <3 Isopropylbenzene <15 <3
CFC-113 <4.6 <0.6 2-Chlorotoluene <31 <6
Carbon disulfide <37 <12 Propylbenzene <15 <3
Methyl t-butyl ether (MTBE) <11 <3 4-Ethyltoluene <15 <3
Vinyl acetate <42 <12 m,p-Xylene 25 5.7
1,1-Dichloroethane <2.4 <0.6 o-Xylene 8.7 2.0
cis-1,2-Dichloroethene <2.4 <0.6 Styrene <5.1 <1.2
Hexane <21 <6 Bromoform <12 <1.2
Chloroform 1.2 0.25 Benzyl chloride <0.31 <0.06
Ethyl acetate <43 <12 1,3,5-Trimethylbenzene <15 <3
Tetrahydrofuran 11 3.7 1,2,4-Trimethylbenzene <15 <3
2-Butanone (MEK) <18 <6 1,3-Dichlorobenzene <3.6 <0.6
1,2-Dichloroethane (EDC) <0.24 <0.06 1,4-Dichlorobenzene <1l.4 <0.23
1,1,1-Trichloroethane <3.3 <0.6 1,2-Dichlorobenzene <3.6 <0.6
Carbon tetrachloride <1.9 <0.3 1,2,4-Trichlorobenzene <4.5 <0.6
Benzene <1.9 <0.6 Naphthalene <1.6 <0.3
Cyclohexane <41 <12 Hexachlorobutadiene <1.3 <0.12



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: GP-19 Client: Parametrix
Date Received: 04/28/21 Project: McCollum Park and Emander Landfill 373-1513-112
Date Collected: 04/28/21 Lab ID: 104514-03 1/5.8
Date Analyzed: 05/07/21 Data File: 050626.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 101 70 130

Concentration Concentration
Compounds: ug/m3 ppbv Compounds: ug/m3 ppbv
Propene <7 <4.1 1,2-Dichloropropane <1.3 <0.29
Dichlorodifluoromethane 2.9 0.59 1,4-Dioxane <2.1 <0.58
Chloromethane <22 <10 2,2,4-Trimethylpentane <27 <5.8
F-114 <4.1 <0.58 Methyl methacrylate <24 <5.8
Vinyl chloride <1.5 <0.58 Heptane <24 <5.8
1,3-Butadiene <0.26 <0.12 Bromodichloromethane <0.39 <0.058
Butane <28 <12 Trichloroethene <0.62 <0.12
Bromomethane <14 <3.5 cis-1,3-Dichloropropene <2.6 <0.58
Chloroethane <15 <5.8 4-Methyl-2-pentanone <24 <5.8
Vinyl bromide <2.5 <0.58 trans-1,3-Dichloropropene <2.6 <0.58
Ethanol 62 33 Toluene <110 <29
Acrolein 1.1 0.49 1,1,2-Trichloroethane <0.32 <0.058
Pentane <17 <5.8 2-Hexanone <24 <5.8
Trichlorofluoromethane <13 <2.3 Tetrachloroethene <39 <5.8
Acetone 37 16 Dibromochloromethane <0.49 <0.058
2-Propanol <50 <20 1,2-Dibromoethane (EDB) <0.45 <0.058
1,1-Dichloroethene <2.3 <0.58 Chlorobenzene <2.7 <0.58
trans-1,2-Dichloroethene <2.3 <0.58 Ethylbenzene 4.4 1.0
Methylene chloride <200 <58 1,1,2,2-Tetrachloroethane <0.8 <0.12
t-Butyl alcohol (TBA) <70 <23 Nonane <30 <5.8
3-Chloropropene <9.1 <2.9 Isopropylbenzene <14 <2.9
CFC-113 <4.4 <0.58 2-Chlorotoluene <30 <5.8
Carbon disulfide <36 <12 Propylbenzene <14 <2.9
Methyl t-butyl ether MTBE) <10 <2.9 4-Ethyltoluene <14 <2.9
Vinyl acetate <41 <12 m,p-Xylene 18 4.0
1,1-Dichloroethane <2.3 <0.58 o-Xylene 6.4 1.5
cis-1,2-Dichloroethene <2.3 <0.58 Styrene <4.9 <1.2
Hexane <20 <5.8 Bromoform <12 <1.2
Chloroform 1.1 0.23 Benzyl chloride <0.3 <0.058
Ethyl acetate <42 <12 1,3,5-Trimethylbenzene <14 <2.9
Tetrahydrofuran <1.8 <0.58 1,2,4-Trimethylbenzene <14 <2.9
2-Butanone (MEK) <17 <5.8 1,3-Dichlorobenzene <3.5 <0.58
1,2-Dichloroethane (EDC) <0.23 <0.058 1,4-Dichlorobenzene <1l.4 <0.22
1,1,1-Trichloroethane <3.2 <0.58 1,2-Dichlorobenzene <3.5 <0.58
Carbon tetrachloride <1.8 <0.29 1,2,4-Trichlorobenzene <4.3 <0.58
Benzene <1.9 <0.58 Naphthalene <1l.5 <0.29
Cyclohexane <40 <12 Hexachlorobutadiene <1.2 <0.12



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: GP-18 Client: Parametrix
Date Received: 04/28/21 Project: McCollum Park and Emander Landfill 373-1513-112
Date Collected: 04/28/21 Lab ID: 104514-04 1/5.9
Date Analyzed: 05/07/21 Data File: 050627.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 99 70 130

Concentration Concentration
Compounds: ug/m3 ppbv Compounds: ug/m3 ppbv
Propene <7.1 <4.1 1,2-Dichloropropane <14 <0.29
Dichlorodifluoromethane 2.9 0.60 1,4-Dioxane <2.1 <0.59
Chloromethane <22 <11 2,2,4-Trimethylpentane <28 <5.9
F-114 <4.1 <0.59 Methyl methacrylate <24 <5.9
Vinyl chloride <1.5 <0.59 Heptane <24 <5.9
1,3-Butadiene <0.26 <0.12 Bromodichloromethane <0.4 <0.059
Butane <28 <12 Trichloroethene <0.63 <0.12
Bromomethane <14 <3.5 cis-1,3-Dichloropropene <2.7 <0.59
Chloroethane <16 <5.9 4-Methyl-2-pentanone <24 <5.9
Vinyl bromide <2.6 <0.59 trans-1,3-Dichloropropene <2.7 <0.59
Ethanol 66 35 Toluene <110 <29
Acrolein 1.2 0.51 1,1,2-Trichloroethane <0.32 <0.059
Pentane <17 <5.9 2-Hexanone <24 <5.9
Trichlorofluoromethane <13 <2.4 Tetrachloroethene <40 <5.9
Acetone <28 <12 Dibromochloromethane <0.5 <0.059
2-Propanol <51 <21 1,2-Dibromoethane (EDB) <0.45 <0.059
1,1-Dichloroethene <2.3 <0.59 Chlorobenzene <2.7 <0.59
trans-1,2-Dichloroethene <2.3 <0.59 Ethylbenzene 4.1 0.95
Methylene chloride <200 <59 1,1,2,2-Tetrachloroethane <0.81 <0.12
t-Butyl alcohol (TBA) <72 <24 Nonane <31 <5.9
3-Chloropropene <9.2 <2.9 Isopropylbenzene <15 <2.9
CFC-113 <4.5 <0.59 2-Chlorotoluene <31 <5.9
Carbon disulfide <37 <12 Propylbenzene <15 <2.9
Methyl t-butyl ether MTBE) <11 <2.9 4-Ethyltoluene <15 <2.9
Vinyl acetate <42 <12 m,p-Xylene 19 4.3
1,1-Dichloroethane <2.4 <0.59 o-Xylene 8.0 1.8
cis-1,2-Dichloroethene <2.3 <0.59 Styrene <5 <1.2
Hexane <21 <5.9 Bromoform <12 <1.2
Chloroform 2.6 0.53 Benzyl chloride <0.31 <0.059
Ethyl acetate <43 <12 1,3,5-Trimethylbenzene <15 <2.9
Tetrahydrofuran <1.8 <0.59 1,2,4-Trimethylbenzene <15 <2.9
2-Butanone (MEK) <17 <5.9 1,3-Dichlorobenzene <3.5 <0.59
1,2-Dichloroethane (EDC) <0.24 <0.059 1,4-Dichlorobenzene <14 <0.22
1,1,1-Trichloroethane <3.2 <0.59 1,2-Dichlorobenzene <3.5 <0.59
Carbon tetrachloride <1.9 <0.29 1,2,4-Trichlorobenzene <4.4 <0.59
Benzene <1.9 <0.59 Naphthalene <1l.5 <0.29
Cyclohexane <41 <12 Hexachlorobutadiene <1.3 <0.12



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: BH-07 Client: Parametrix
Date Received: 04/28/21 Project: McCollum Park and Emander Landfill 373-1513-112
Date Collected: 04/28/21 Lab ID: 104514-05 1/5.7
Date Analyzed: 05/07/21 Data File: 050628.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 101 70 130

Concentration Concentration
Compounds: ug/m3 ppbv Compounds: ug/m3 ppbv
Propene <6.9 <4 1,2-Dichloropropane <1.3 <0.28
Dichlorodifluoromethane 3.2 0.64 1,4-Dioxane <2.1 <0.57
Chloromethane <21 <10 2,2,4-Trimethylpentane <27 <5.7
F-114 <4 <0.57 Methyl methacrylate <23 <5.7
Vinyl chloride <1.5 <0.57 Heptane <23 <5.7
1,3-Butadiene <0.25 <0.11 Bromodichloromethane <0.38 <0.057
Butane <27 <11 Trichloroethene <0.61 <0.11
Bromomethane <13 <34 cis-1,3-Dichloropropene <2.6 <0.57
Chloroethane <15 <b.7 4-Methyl-2-pentanone <23 <b.7
Vinyl bromide <2.5 <0.57 trans-1,3-Dichloropropene <2.6 <0.57
Ethanol 180 ve 93 ve Toluene <110 <28
Acrolein 2.5 1.1 1,1,2-Trichloroethane <0.31 <0.057
Pentane <17 <5.7 2-Hexanone <23 <5.7
Trichlorofluoromethane <13 <2.3 Tetrachloroethene <39 <5.7
Acetone <27 <11 Dibromochloromethane <0.49 <0.057
2-Propanol <49 <20 1,2-Dibromoethane (EDB) <0.44 <0.057
1,1-Dichloroethene <2.3 <0.57 Chlorobenzene <2.6 <0.57
trans-1,2-Dichloroethene <2.3 <0.57 Ethylbenzene 3.0 0.70
Methylene chloride <200 <57 1,1,2,2-Tetrachloroethane <0.78 <0.11
t-Butyl alcohol (TBA) <69 <23 Nonane <30 <5.7
3-Chloropropene <8.9 <2.8 Isopropylbenzene <14 <2.8
CFC-113 <4.4 <0.57 2-Chlorotoluene <30 <b.7
Carbon disulfide <36 <11 Propylbenzene <14 <2.8
Methyl t-butyl ether MTBE) <10 <2.8 4-Ethyltoluene <14 <2.8
Vinyl acetate <40 <11 m,p-Xylene 14 3.1
1,1-Dichloroethane <2.3 <0.57 o-Xylene 5.2 1.2
cis-1,2-Dichloroethene <2.3 <0.57 Styrene <4.9 <1.1
Hexane <20 <b.7 Bromoform <12 <1.1
Chloroform <0.28 <0.057 Benzyl chloride <0.3 <0.057
Ethyl acetate <41 <11 1,3,5-Trimethylbenzene <14 <2.8
Tetrahydrofuran <1.8 <0.57 1,2,4-Trimethylbenzene <14 <2.8
2-Butanone (MEK) <17 <5.7 1,3-Dichlorobenzene <3.4 <0.57
1,2-Dichloroethane (EDC) <0.23 <0.057 1,4-Dichlorobenzene <1l.4 <0.22
1,1,1-Trichloroethane <3.1 <0.57 1,2-Dichlorobenzene <3.4 <0.57
Carbon tetrachloride <1.8 <0.28 1,2,4-Trichlorobenzene <4.2 <0.57
Benzene <1.8 <0.57 Naphthalene <1l.5 <0.28
Cyclohexane <39 <11 Hexachlorobutadiene <1.2 <0.11



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

McCollum Park and Emander Landfill 373-1513-112

Client Sample ID: Flare Client: Parametrix
Date Received: 04/28/21 Project:
Date Collected: 04/28/21 Lab ID: 104514-06 1/98
Date Analyzed: 05/07/21 Data File: 050630.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 109 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <120 <69 1,2-Dichloropropane
Dichlorodifluoromethane 540 110 1,4-Dioxane
Chloromethane <360 <180 2,2,4-Trimethylpentane
F-114 1,200 170 Methyl methacrylate
Vinyl chloride 110 42 Heptane
1,3-Butadiene <4.3 <2 Bromodichloromethane
Butane 860 360 Trichloroethene
Bromomethane <230 <59 cis-1,3-Dichloropropene
Chloroethane <260 <98 4-Methyl-2-pentanone
Vinyl bromide <43 <9.8 trans-1,3-Dichloropropene
Ethanol <740 <390 Toluene
Acrolein <11 <4.9 1,1,2-Trichloroethane
Pentane 690 230 2-Hexanone
Trichlorofluoromethane <220 <39 Tetrachloroethene
Acetone <470 <200 Dibromochloromethane
2-Propanol <840 <340 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <39 <9.8 Chlorobenzene
trans-1,2-Dichloroethene <39 <9.8 Ethylbenzene
Methylene chloride <3,400 <980 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <1,200 <390 Nonane
3-Chloropropene <150 <49 Isopropylbenzene
CFC-113 <75 <9.8 2-Chlorotoluene
Carbon disulfide <610 <200 Propylbenzene
Methyl t-butyl ether MTBE) <180 <49 4-Ethyltoluene
Vinyl acetate <690 <200 m,p-Xylene
1,1-Dichloroethane <40 <9.8 o-Xylene
cis-1,2-Dichloroethene <39 <9.8 Styrene
Hexane 960 270 Bromoform
Chloroform <4.8 <0.98 Benzyl chloride
Ethyl acetate <710 <200 1,3,5-Trimethylbenzene
Tetrahydrofuran <30 <9.8 1,2,4-Trimethylbenzene
2-Butanone (MEK) <290 <98 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) <4 <0.98 1,4-Dichlorobenzene
1,1,1-Trichloroethane <53 <9.8 1,2-Dichlorobenzene
Carbon tetrachloride <31 <4.9 1,2,4-Trichlorobenzene
Benzene 160 50 Naphthalene
Cyclohexane 800 230 Hexachlorobutadiene

Concentration
ug/m3 ppbv
<23 <4.9
<35 <9.8
1,000 220
<400 <98
730 180
<6.6 <0.98
<11 <2
<44 <9.8
<400 <98
<44 <9.8
<1,800 <490
<5.3 <0.98
<400 <98
<660 <98
<8.3 <0.98
<7.5 <0.98
290 64
280 65
<13 <2
<510 <98
<240 <49
<510 <98
<240 <49
<240 <49
280 65
64 15
<83 <20
<200 <20
<5.1 <0.98
<240 <49
440 90
<59 <9.8
210 35
<59 <9.8
<73 <9.8
<26 <4.9
<21 <2



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: Method Blank Client: Parametrix
Date Received: Not Applicable Project:
Date Collected: Not Applicable Lab ID: 01-1057 MB2
Date Analyzed: 05/06/21 Data File: 050615.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 99 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <1.2 <0.7 1,2-Dichloropropane
Dichlorodifluoromethane <0.49 <0.1 1,4-Dioxane
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane
F-114 <0.7 <0.1 Methyl methacrylate
Vinyl chloride <0.26 <0.1 Heptane
1,3-Butadiene <0.044 <0.02 Bromodichloromethane
Butane <4.8 <2 Trichloroethene
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene
Chloroethane <2.6 <1 4-Methyl-2-pentanone
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene
Ethanol <7.5 <4 Toluene
Acrolein <0.11 <0.05 1,1,2-Trichloroethane
Pentane <3 <1 2-Hexanone
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene
Acetone <4.8 <2 Dibromochloromethane
2-Propanol <8.6 <3.5 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene
Methylene chloride <35 <10 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <12 <4 Nonane
3-Chloropropene <1.6 <0.5 Isopropylbenzene
CFC-113 <0.77 <0.1 2-Chlorotoluene
Carbon disulfide <6.2 <2 Propylbenzene
Methyl t-butyl ether (MTBE) <1.8 <0.5 4-Ethyltoluene
Vinyl acetate <7 <2 m,p-Xylene
1,1-Dichloroethane <0.4 <0.1 o-Xylene
cis-1,2-Dichloroethene <0.4 <0.1 Styrene
Hexane <3.5 <1 Bromoform
Chloroform <0.049 <0.01 Benzyl chloride
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene
Tetrahydrofuran <0.29 <0.1 1,2,4-Trimethylbenzene
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) <0.04 <0.01 1,4-Dichlorobenzene
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene
Carbon tetrachloride <0.31 <0.05 1,2,4-Trichlorobenzene
Benzene <0.32 <0.1 Naphthalene
Cyclohexane <6.9 <2 Hexachlorobutadiene

McCollum Park and Emander Landfill 373-1513-112

Concentration
ug/m3 ppbv
<0.23 <0.05
<0.36 <0.1
<4.7 <1
<4.1 <1
<4.1 <1
<0.067 <0.01
<0.11 <0.02
<0.45 <0.1
<4.1 <1
<0.45 <0.1
<19 <5
<0.055 <0.01
<4.1 <1
<6.8 <1
<0.085 <0.01
<0.077 <0.01
<0.46 <0.1
<0.43 <0.1
<0.14 <0.02
<5.2 <1
<2.5 <0.5
<5.2 <1
<2.5 <0.5
<2.5 <0.5
<0.87 <0.2
<0.43 <0.1
<0.85 <0.2
<2.1 <0.2
<0.052 <0.01
<2.5 <0.5
<2.5 <0.5
<0.6 <0.1
<0.23 <0.038
<0.6 <0.1
<0.74 <0.1
<0.26 <0.05
<0.21 <0.02



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 05/13/21
Date Received: 04/28/21
Project: McCollum Park and Emander Landfill 373-1513-112, F&BI 104514

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD TO-15

Laboratory Code: 104571-02 1/5.5 (Duplicate)

Reporting Sample Duplicate RPD
Analyte Units Result Result (Limit 30)
Propene ug/m3 <6.6 <6.6 nm
Dichlorodifluoromethane ug/m3 2.8 <2.7 nm
Chloromethane ug/m3 <20 <20 nm
F-114 ug/m3 <3.8 <3.8 nm
Vinyl chloride ug/m3 <l.4 <14 nm
1,3-Butadiene ug/m3 2.1 2.2 5
Butane ug/m3 84 86 2
Bromomethane ug/m3 <13 <13 nm
Chloroethane ug/m3 <15 <15 nm
Vinyl bromide ug/m3 <2.4 <2.4 nm
Ethanol ug/m3 710 900 24
Acrolein ug/m3 0.95 0.86 10
Pentane ug/m3 54 52 4
Trichlorofluoromethane ug/m3 <12 <12 nm
Acetone ug/m3 250 240 4
2-Propanol ug/m3 <47 <47 nm
1,1-Dichloroethene ug/m3 <2.2 <2.2 nm
trans-1,2-Dichloroethene ug/m3 <2.2 <2.2 nm
Methylene chloride ug/m3 <190 <190 nm
t-Butyl alcohol (TBA) ug/m3 <67 <67 nm
3-Chloropropene ug/m3 <8.6 <8.6 nm
CFC-113 ug/m3 <4.2 <4.2 nm
Carbon disulfide ug/m3 <34 <34 nm
Methyl t-butyl ether (MTBE) ug/m3 <9.9 <9.9 nm
Vinyl acetate ug/m3 <39 <39 nm
1,1-Dichloroethane ug/m3 <2.2 <2.2 nm
cis-1,2-Dichloroethene ug/m3 <2.2 <2.2 nm
Hexane ug/m3 29 29 0
Chloroform ug/m3 <0.27 <0.27 nm
Ethyl acetate ug/m3 <40 <40 nm
Tetrahydrofuran ug/m3 1.7 <1.6 nm
2-Butanone (MEK) ug/m3 <16 <16 nm
1,2-Dichloroethane (EDC) ug/m3 <0.22 <0.22 nm
1,1,1-Trichloroethane ug/m3 <3 <3 nm
Carbon tetrachloride ug/m3 <1.7 <1.7 nm
Benzene ug/m3 4.6 4.5 2
Cyclohexane ug/m3 <38 <38 nm
1,2-Dichloropropane ug/m3 <1.3 <1.3 nm
1,4-Dioxane ug/m3 <2 <2 nm
2,2,4-Trimethylpentane ug/m3 <26 <26 nm



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 05/13/21
Date Received: 04/28/21
Project: McCollum Park and Emander Landfill 373-1513-112, F&BI 104514

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD TO-15

Laboratory Code: 104571-02 1/5.5 (Duplicate) (continued)

Reporting Sample Duplicate RPD

Analyte Units Result Result (Limit 30)
Methyl methacrylate ug/m3 <23 <23 nm
Heptane ug/m3 <23 <23 nm
Bromodichloromethane ug/m3 <0.37 <0.37 nm
Trichloroethene ug/m3 <0.59 <0.59 nm
cis-1,3-Dichloropropene ug/m3 <2.5 <2.5 nm
4-Methyl-2-pentanone ug/m3 <23 <23 nm
trans-1,3-Dichloropropene ug/m3 <2.5 <2.5 nm
Toluene ug/m3 <100 <100 nm
1,1,2-Trichloroethane ug/m3 <0.3 <0.3 nm
2-Hexanone ug/m3 <23 <23 nm
Tetrachloroethene ug/m3 340 340 0
Dibromochloromethane ug/m3 <0.47 <0.47 nm
1,2-Dibromoethane (EDB) ug/m3 <0.42 <0.42 nm
Chlorobenzene ug/m3 <2.5 <2.5 nm
Ethylbenzene ug/m3 2.7 2.7 0
1,1,2,2-Tetrachloroethane ug/m3 <0.76 <0.76 nm
Nonane ug/m3 <29 <29 nm
Isopropylbenzene ug/m3 <14 <14 nm
2-Chlorotoluene ug/m3 <28 <28 nm
Propylbenzene ug/m3 <14 <14 nm
4-Ethyltoluene ug/m3 <14 <14 nm
m,p-Xylene ug/m3 11 11 0
o-Xylene ug/m3 3.8 3.7 3
Styrene ug/m3 <4.7 <4.7 nm
Bromoform ug/m3 <11 <11 nm
Benzyl chloride ug/m3 <0.28 <0.28 nm
1,3,5-Trimethylbenzene ug/m3 <14 <14 nm
1,2,4-Trimethylbenzene ug/m3 <14 <14 nm
1,3-Dichlorobenzene ug/m3 <3.3 <3.3 nm
1,4-Dichlorobenzene ug/m3 <1.3 <1.3 nm
1,2-Dichlorobenzene ug/m3 <3.3 <3.3 nm
1,2,4-Trichlorobenzene ug/m3 <4.1 <4.1 nm
Naphthalene ug/m3 <14 <14 nm
Hexachlorobutadiene ug/m3 <1.2 <1.2 nm

10



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 05/13/21
Date Received: 04/28/21
Project: McCollum Park and Emander Landfill 373-1513-112, F&BI 104514

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD TO-15

Laboratory Code: Laboratory Control Sample

Percent
Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Propene ug/m3 23 113 70-130
Dichlorodifluoromethane ug/m3 67 110 70-130
Chloromethane ug/m3 28 114 70-130
F-114 ug/m3 94 113 70-130
Vinyl chloride ug/m3 35 118 70-130
1,3-Butadiene ug/m3 30 111 70-130
Butane ug/m3 32 106 70-130
Bromomethane ug/m3 52 124 70-130
Chloroethane ug/m3 36 108 70-130
Vinyl bromide ug/m3 59 119 70-130
Ethanol ug/m3 25 120 70-130
Acrolein ug/m3 31 116 70-130
Pentane ug/m3 40 106 70-130
Trichlorofluoromethane ug/m3 76 114 70-130
Acetone ug/m3 32 114 70-130
2-Propanol ug/m3 33 103 70-130
1,1-Dichloroethene ug/m3 54 111 70-130
trans-1,2-Dichloroethene ug/m3 54 112 70-130
Methylene chloride ug/m3 94 99 70-130
t-Butyl alcohol (TBA) ug/m3 41 108 70-130
3-Chloropropene ug/m3 42 105 70-130
CFC-113 ug/m3 100 105 70-130
Carbon disulfide ug/m3 42 117 70-130
Methyl t-butyl ether (MTBE) ug/m3 49 109 70-130
Vinyl acetate ug/m3 48 109 70-130
1,1-Dichloroethane ug/ma3 55 112 70-130
cis-1,2-Dichloroethene ug/m3 54 111 70-130
Hexane ug/m3 48 113 70-130
Chloroform ug/m3 66 110 70-130
Ethyl acetate ug/m3 49 107 70-130
Tetrahydrofuran ug/m3 40 112 70-130
2-Butanone (MEK) ug/m3 40 111 70-130
1,2-Dichloroethane (EDC) ug/m3 55 109 70-130
1,1,1-Trichloroethane ug/m3 74 113 70-130
Carbon tetrachloride ug/m3 85 114 70-130
Benzene ug/ma3 43 109 70-130
Cyclohexane ug/m3 46 109 70-130
1,2-Dichloropropane ug/m3 62 109 70-130
1,4-Dioxane ug/m3 49 113 70-130
2,2,4-Trimethylpentane ug/m3 63 109 70-130

11



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 05/13/21
Date Received: 04/28/21
Project: McCollum Park and Emander Landfill 373-1513-112, F&BI 104514

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD TO-15

Laboratory Code: Laboratory Control Sample (continued)

Percent
Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Methyl methacrylate ug/m3 55 115 70-130
Heptane ug/m3 55 108 70-130
Bromodichloromethane ug/m3 90 114 70-130
Trichloroethene ug/m3 73 106 70-130
cis-1,3-Dichloropropene ug/m3 61 104 70-130
4-Methyl-2-pentanone ug/m3 55 100 70-130
trans-1,3-Dichloropropene ug/m3 61 107 70-130
Toluene ug/m3 51 110 70-130
1,1,2-Trichloroethane ug/m3 74 111 70-130
2-Hexanone ug/m3 55 111 70-130
Tetrachloroethene ug/m3 92 108 70-130
Dibromochloromethane ug/m3 120 118 70-130
1,2-Dibromoethane (EDB) ug/m3 100 104 70-130
Chlorobenzene ug/m3 62 111 70-130
Ethylbenzene ug/m3 59 105 70-130
1,1,2,2-Tetrachloroethane ug/m3 93 111 70-130
Nonane ug/m3 71 110 70-130
Isopropylbenzene ug/m3 66 120 70-130
2-Chlorotoluene ug/m3 70 107 70-130
Propylbenzene ug/m3 66 110 70-130
4-Ethyltoluene ug/m3 66 106 70-130
m,p-Xylene ug/m3 120 108 70-130
o-Xylene ug/m3 59 107 70-130
Styrene ug/m3 58 109 70-130
Bromoform ug/m3 140 110 70-130
Benzyl chloride ug/m3 70 93 70-130
1,3,5-Trimethylbenzene ug/m3 66 112 70-130
1,2,4-Trimethylbenzene ug/m3 66 107 70-130
1,3-Dichlorobenzene ug/m3 81 106 70-130
1,4-Dichlorobenzene ug/m3 81 108 70-130
1,2-Dichlorobenzene ug/m3 81 106 70-130
1,2,4-Trichlorobenzene ug/m3 100 102 70-130
Naphthalene ug/m3 71 104 70-130
Hexachlorobutadiene ug/m3 140 103 70-130
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
Data Qualifiers & Definitions

a - The analyte was detected at a level less than five times the reporting limit. The RPD results may not
provide reliable information on the variability of the analysis.

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix
spike recoveries may not be meaningful.

ca - The calibration results for the analyte were outside of acceptance criteria. The value reported is an
estimate.

¢ - The presence of the analyte may be due to carryover from previous sample injections.
cf - The sample was centrifuged prior to analysis.

d - The sample was diluted. Detection limits were raised and surrogate recoveries may not be
meaningful.

dv - Insufficient sample volume was available to achieve normal reporting limits.
f - The sample was laboratory filtered prior to analysis.

fb - The analyte was detected in the method blank.

fc - The analyte is a common laboratory and field contaminant.

hr - The sample and duplicate were reextracted and reanalyzed. RPD results were still outside of control
limits. Variability is attributed to sample inhomogeneity.

hs - Headspace was present in the container used for analysis.
ht — The analysis was performed outside the method or client-specified holding time requirement.
ip - Recovery fell outside of control limits due to sample matrix effects.

j - The analyte concentration is reported below the lowest calibration standard. The value reported is an
estimate.

J - The internal standard associated with the analyte is out of control limits. The reported concentration
1s an estimate.

il - The laboratory control sam%le(s) percent recovery and/or RPD were out of control limits. The
reported concentration should be considered an estimate.

js - The surrogate associated with the analyte is out of control limits. The reported concentration should
e considered an estimate.

Ic - The presence of the analyte is likely due to laboratory contamination.
L - The reported concentration was generated from a library search.

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.

c - The sample was received with incorrect preservation or in a container not approved by the method.
he value reported should be considered an estimate.

ve - The analyte response exceeded the valid instrument calibration range. The value reported is an
estimate.

vo - The value reported fell outside the control limits established for this analyte.

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

McCollum Park and Emander Landfill 373-1513-112

Client Sample ID: Flare Client: Parametrix
Date Received: 04/28/21 Project:
Date Collected: 04/28/21 Lab ID: 104514-06 1/98
Date Analyzed: 05/07/21 Data File: 050630.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 109 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <120 <69 1,2-Dichloropropane
Dichlorodifluoromethane 540 110 1,4-Dioxane
Chloromethane <360 <180 2,2,4-Trimethylpentane
F-114 1,200 170 Methyl methacrylate
Vinyl chloride 110 42 Heptane
1,3-Butadiene <4.3 <2 Bromodichloromethane
Butane 860 360 Trichloroethene
Bromomethane <230 <59 cis-1,3-Dichloropropene
Chloroethane <260 <98 4-Methyl-2-pentanone
Vinyl bromide <43 <9.8 trans-1,3-Dichloropropene
Ethanol <740 <390 Toluene
Acrolein <11 <4.9 1,1,2-Trichloroethane
Pentane 690 230 2-Hexanone
Trichlorofluoromethane <220 <39 Tetrachloroethene
Acetone <470 <200 Dibromochloromethane
2-Propanol <840 <340 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <39 <9.8 Chlorobenzene
trans-1,2-Dichloroethene <39 <9.8 Ethylbenzene
Methylene chloride <3,400 <980 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <1,200 <390 Nonane
3-Chloropropene <150 <49 Isopropylbenzene
CFC-113 <75 <9.8 2-Chlorotoluene
Carbon disulfide <610 <200 Propylbenzene
Methyl t-butyl ether MTBE) <180 <49 4-Ethyltoluene
Vinyl acetate <690 <200 m,p-Xylene
1,1-Dichloroethane <40 <9.8 o-Xylene
cis-1,2-Dichloroethene <39 <9.8 Styrene
Hexane 960 270 Bromoform
Chloroform <4.8 <0.98 Benzyl chloride
Ethyl acetate <710 <200 1,3,5-Trimethylbenzene
Tetrahydrofuran <30 <9.8 1,2,4-Trimethylbenzene
2-Butanone (MEK) <290 <98 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) <4 <0.98 1,4-Dichlorobenzene
1,1,1-Trichloroethane <53 <9.8 1,2-Dichlorobenzene
Carbon tetrachloride <31 <4.9 1,2,4-Trichlorobenzene
Benzene 160 50 Naphthalene
Cyclohexane 800 230 Hexachlorobutadiene

Concentration
ug/m3 ppbv
<23 <4.9
<35 <9.8
1,000 220
<400 <98
730 180
<6.6 <0.98
<11 <2
<44 <9.8
<400 <98
<44 <9.8
<1,800 <490
<5.3 <0.98
<400 <98
<660 <98
<8.3 <0.98
<7.5 <0.98
290 64
280 65
<13 <2
<510 <98
<240 <49
<510 <98
<240 <49
<240 <49
280 65
64 15
<83 <20
<200 <20
<5.1 <0.98
<240 <49
440 90
<59 <9.8
210 35
<59 <9.8
<73 <9.8
<26 <4.9
<21 <2



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: Method Blank Client: Parametrix
Date Received: Not Applicable Project:
Date Collected: Not Applicable Lab ID: 01-1057 MB2
Date Analyzed: 05/06/21 Data File: 050615.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 99 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <1.2 <0.7 1,2-Dichloropropane
Dichlorodifluoromethane <0.49 <0.1 1,4-Dioxane
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane
F-114 <0.7 <0.1 Methyl methacrylate
Vinyl chloride <0.26 <0.1 Heptane
1,3-Butadiene <0.044 <0.02 Bromodichloromethane
Butane <4.8 <2 Trichloroethene
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene
Chloroethane <2.6 <1 4-Methyl-2-pentanone
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene
Ethanol <7.5 <4 Toluene
Acrolein <0.11 <0.05 1,1,2-Trichloroethane
Pentane <3 <1 2-Hexanone
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene
Acetone <4.8 <2 Dibromochloromethane
2-Propanol <8.6 <3.5 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene
Methylene chloride <35 <10 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <12 <4 Nonane
3-Chloropropene <1.6 <0.5 Isopropylbenzene
CFC-113 <0.77 <0.1 2-Chlorotoluene
Carbon disulfide <6.2 <2 Propylbenzene
Methyl t-butyl ether (MTBE) <1.8 <0.5 4-Ethyltoluene
Vinyl acetate <7 <2 m,p-Xylene
1,1-Dichloroethane <0.4 <0.1 o-Xylene
cis-1,2-Dichloroethene <0.4 <0.1 Styrene
Hexane <3.5 <1 Bromoform
Chloroform <0.049 <0.01 Benzyl chloride
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene
Tetrahydrofuran <0.29 <0.1 1,2,4-Trimethylbenzene
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) <0.04 <0.01 1,4-Dichlorobenzene
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene
Carbon tetrachloride <0.31 <0.05 1,2,4-Trichlorobenzene
Benzene <0.32 <0.1 Naphthalene
Cyclohexane <6.9 <2 Hexachlorobutadiene

McCollum Park and Emander Landfill 373-1513-112

Concentration
ug/m3 ppbv
<0.23 <0.05
<0.36 <0.1
<4.7 <1
<4.1 <1
<4.1 <1
<0.067 <0.01
<0.11 <0.02
<0.45 <0.1
<4.1 <1
<0.45 <0.1
<19 <5
<0.055 <0.01
<4.1 <1
<6.8 <1
<0.085 <0.01
<0.077 <0.01
<0.46 <0.1
<0.43 <0.1
<0.14 <0.02
<5.2 <1
<2.5 <0.5
<5.2 <1
<2.5 <0.5
<2.5 <0.5
<0.87 <0.2
<0.43 <0.1
<0.85 <0.2
<2.1 <0.2
<0.052 <0.01
<2.5 <0.5
<2.5 <0.5
<0.6 <0.1
<0.23 <0.038
<0.6 <0.1
<0.74 <0.1
<0.26 <0.05
<0.21 <0.02



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 05/13/21
Date Received: 04/28/21
Project: McCollum Park and Emander Landfill 373-1513-112, F&BI 104514

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD TO-15

Laboratory Code: 104571-02 1/5.5 (Duplicate)

Reporting Sample Duplicate RPD
Analyte Units Result Result (Limit 30)
Propene ug/m3 <6.6 <6.6 nm
Dichlorodifluoromethane ug/m3 2.8 <2.7 nm
Chloromethane ug/m3 <20 <20 nm
F-114 ug/m3 <3.8 <3.8 nm
Vinyl chloride ug/m3 <l.4 <14 nm
1,3-Butadiene ug/m3 2.1 2.2 5
Butane ug/m3 84 86 2
Bromomethane ug/m3 <13 <13 nm
Chloroethane ug/m3 <15 <15 nm
Vinyl bromide ug/m3 <2.4 <2.4 nm
Ethanol ug/m3 710 900 24
Acrolein ug/m3 0.95 0.86 10
Pentane ug/m3 54 52 4
Trichlorofluoromethane ug/m3 <12 <12 nm
Acetone ug/m3 250 240 4
2-Propanol ug/m3 <47 <47 nm
1,1-Dichloroethene ug/m3 <2.2 <2.2 nm
trans-1,2-Dichloroethene ug/m3 <2.2 <2.2 nm
Methylene chloride ug/m3 <190 <190 nm
t-Butyl alcohol (TBA) ug/m3 <67 <67 nm
3-Chloropropene ug/m3 <8.6 <8.6 nm
CFC-113 ug/m3 <4.2 <4.2 nm
Carbon disulfide ug/m3 <34 <34 nm
Methyl t-butyl ether (MTBE) ug/m3 <9.9 <9.9 nm
Vinyl acetate ug/m3 <39 <39 nm
1,1-Dichloroethane ug/m3 <2.2 <2.2 nm
cis-1,2-Dichloroethene ug/m3 <2.2 <2.2 nm
Hexane ug/m3 29 29 0
Chloroform ug/m3 <0.27 <0.27 nm
Ethyl acetate ug/m3 <40 <40 nm
Tetrahydrofuran ug/m3 1.7 <1.6 nm
2-Butanone (MEK) ug/m3 <16 <16 nm
1,2-Dichloroethane (EDC) ug/m3 <0.22 <0.22 nm
1,1,1-Trichloroethane ug/m3 <3 <3 nm
Carbon tetrachloride ug/m3 <1.7 <1.7 nm
Benzene ug/m3 4.6 4.5 2
Cyclohexane ug/m3 <38 <38 nm
1,2-Dichloropropane ug/m3 <1.3 <1.3 nm
1,4-Dioxane ug/m3 <2 <2 nm
2,2,4-Trimethylpentane ug/m3 <26 <26 nm



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 05/13/21
Date Received: 04/28/21
Project: McCollum Park and Emander Landfill 373-1513-112, F&BI 104514

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD TO-15

Laboratory Code: 104571-02 1/5.5 (Duplicate) (continued)

Reporting Sample Duplicate RPD

Analyte Units Result Result (Limit 30)
Methyl methacrylate ug/m3 <23 <23 nm
Heptane ug/m3 <23 <23 nm
Bromodichloromethane ug/m3 <0.37 <0.37 nm
Trichloroethene ug/m3 <0.59 <0.59 nm
cis-1,3-Dichloropropene ug/m3 <2.5 <2.5 nm
4-Methyl-2-pentanone ug/m3 <23 <23 nm
trans-1,3-Dichloropropene ug/m3 <2.5 <2.5 nm
Toluene ug/m3 <100 <100 nm
1,1,2-Trichloroethane ug/m3 <0.3 <0.3 nm
2-Hexanone ug/m3 <23 <23 nm
Tetrachloroethene ug/m3 340 340 0
Dibromochloromethane ug/m3 <0.47 <0.47 nm
1,2-Dibromoethane (EDB) ug/m3 <0.42 <0.42 nm
Chlorobenzene ug/m3 <2.5 <2.5 nm
Ethylbenzene ug/m3 2.7 2.7 0
1,1,2,2-Tetrachloroethane ug/m3 <0.76 <0.76 nm
Nonane ug/m3 <29 <29 nm
Isopropylbenzene ug/m3 <14 <14 nm
2-Chlorotoluene ug/m3 <28 <28 nm
Propylbenzene ug/m3 <14 <14 nm
4-Ethyltoluene ug/m3 <14 <14 nm
m,p-Xylene ug/m3 11 11 0
o-Xylene ug/m3 3.8 3.7 3
Styrene ug/m3 <4.7 <4.7 nm
Bromoform ug/m3 <11 <11 nm
Benzyl chloride ug/m3 <0.28 <0.28 nm
1,3,5-Trimethylbenzene ug/m3 <14 <14 nm
1,2,4-Trimethylbenzene ug/m3 <14 <14 nm
1,3-Dichlorobenzene ug/m3 <3.3 <3.3 nm
1,4-Dichlorobenzene ug/m3 <1.3 <1.3 nm
1,2-Dichlorobenzene ug/m3 <3.3 <3.3 nm
1,2,4-Trichlorobenzene ug/m3 <4.1 <4.1 nm
Naphthalene ug/m3 <14 <14 nm
Hexachlorobutadiene ug/m3 <1.2 <1.2 nm
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 05/13/21
Date Received: 04/28/21
Project: McCollum Park and Emander Landfill 373-1513-112, F&BI 104514

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD TO-15

Laboratory Code: Laboratory Control Sample

Percent
Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Propene ug/m3 23 113 70-130
Dichlorodifluoromethane ug/m3 67 110 70-130
Chloromethane ug/m3 28 114 70-130
F-114 ug/m3 94 113 70-130
Vinyl chloride ug/m3 35 118 70-130
1,3-Butadiene ug/m3 30 111 70-130
Butane ug/m3 32 106 70-130
Bromomethane ug/m3 52 124 70-130
Chloroethane ug/m3 36 108 70-130
Vinyl bromide ug/m3 59 119 70-130
Ethanol ug/m3 25 120 70-130
Acrolein ug/m3 31 116 70-130
Pentane ug/m3 40 106 70-130
Trichlorofluoromethane ug/m3 76 114 70-130
Acetone ug/m3 32 114 70-130
2-Propanol ug/m3 33 103 70-130
1,1-Dichloroethene ug/m3 54 111 70-130
trans-1,2-Dichloroethene ug/m3 54 112 70-130
Methylene chloride ug/m3 94 99 70-130
t-Butyl alcohol (TBA) ug/m3 41 108 70-130
3-Chloropropene ug/m3 42 105 70-130
CFC-113 ug/m3 100 105 70-130
Carbon disulfide ug/m3 42 117 70-130
Methyl t-butyl ether (MTBE) ug/m3 49 109 70-130
Vinyl acetate ug/m3 48 109 70-130
1,1-Dichloroethane ug/ma3 55 112 70-130
cis-1,2-Dichloroethene ug/m3 54 111 70-130
Hexane ug/m3 48 113 70-130
Chloroform ug/m3 66 110 70-130
Ethyl acetate ug/m3 49 107 70-130
Tetrahydrofuran ug/m3 40 112 70-130
2-Butanone (MEK) ug/m3 40 111 70-130
1,2-Dichloroethane (EDC) ug/m3 55 109 70-130
1,1,1-Trichloroethane ug/m3 74 113 70-130
Carbon tetrachloride ug/m3 85 114 70-130
Benzene ug/ma3 43 109 70-130
Cyclohexane ug/m3 46 109 70-130
1,2-Dichloropropane ug/m3 62 109 70-130
1,4-Dioxane ug/m3 49 113 70-130
2,2,4-Trimethylpentane ug/m3 63 109 70-130
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 05/13/21
Date Received: 04/28/21
Project: McCollum Park and Emander Landfill 373-1513-112, F&BI 104514

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD TO-15

Laboratory Code: Laboratory Control Sample (continued)

Percent
Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Methyl methacrylate ug/m3 55 115 70-130
Heptane ug/m3 55 108 70-130
Bromodichloromethane ug/m3 90 114 70-130
Trichloroethene ug/m3 73 106 70-130
cis-1,3-Dichloropropene ug/m3 61 104 70-130
4-Methyl-2-pentanone ug/m3 55 100 70-130
trans-1,3-Dichloropropene ug/m3 61 107 70-130
Toluene ug/m3 51 110 70-130
1,1,2-Trichloroethane ug/m3 74 111 70-130
2-Hexanone ug/m3 55 111 70-130
Tetrachloroethene ug/m3 92 108 70-130
Dibromochloromethane ug/m3 120 118 70-130
1,2-Dibromoethane (EDB) ug/m3 100 104 70-130
Chlorobenzene ug/m3 62 111 70-130
Ethylbenzene ug/m3 59 105 70-130
1,1,2,2-Tetrachloroethane ug/m3 93 111 70-130
Nonane ug/m3 71 110 70-130
Isopropylbenzene ug/m3 66 120 70-130
2-Chlorotoluene ug/m3 70 107 70-130
Propylbenzene ug/m3 66 110 70-130
4-Ethyltoluene ug/m3 66 106 70-130
m,p-Xylene ug/m3 120 108 70-130
o-Xylene ug/m3 59 107 70-130
Styrene ug/m3 58 109 70-130
Bromoform ug/m3 140 110 70-130
Benzyl chloride ug/m3 70 93 70-130
1,3,5-Trimethylbenzene ug/m3 66 112 70-130
1,2,4-Trimethylbenzene ug/m3 66 107 70-130
1,3-Dichlorobenzene ug/m3 81 106 70-130
1,4-Dichlorobenzene ug/m3 81 108 70-130
1,2-Dichlorobenzene ug/m3 81 106 70-130
1,2,4-Trichlorobenzene ug/m3 100 102 70-130
Naphthalene ug/m3 71 104 70-130
Hexachlorobutadiene ug/m3 140 103 70-130
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
Data Qualifiers & Definitions

a - The analyte was detected at a level less than five times the reporting limit. The RPD results may not
provide reliable information on the variability of the analysis.

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix
spike recoveries may not be meaningful.

ca - The calibration results for the analyte were outside of acceptance criteria. The value reported is an
estimate.

¢ - The presence of the analyte may be due to carryover from previous sample injections.
cf - The sample was centrifuged prior to analysis.

d - The sample was diluted. Detection limits were raised and surrogate recoveries may not be
meaningful.

dv - Insufficient sample volume was available to achieve normal reporting limits.
f - The sample was laboratory filtered prior to analysis.

fb - The analyte was detected in the method blank.

fc - The analyte is a common laboratory and field contaminant.

hr - The sample and duplicate were reextracted and reanalyzed. RPD results were still outside of control
limits. Variability is attributed to sample inhomogeneity.

hs - Headspace was present in the container used for analysis.
ht — The analysis was performed outside the method or client-specified holding time requirement.
ip - Recovery fell outside of control limits due to sample matrix effects.

j - The analyte concentration is reported below the lowest calibration standard. The value reported is an
estimate.

J - The internal standard associated with the analyte is out of control limits. The reported concentration
1s an estimate.

il - The laboratory control sam%le(s) percent recovery and/or RPD were out of control limits. The
reported concentration should be considered an estimate.

js - The surrogate associated with the analyte is out of control limits. The reported concentration should
e considered an estimate.

Ic - The presence of the analyte is likely due to laboratory contamination.
L - The reported concentration was generated from a library search.

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.

c - The sample was received with incorrect preservation or in a container not approved by the method.
he value reported should be considered an estimate.

ve - The analyte response exceeded the valid instrument calibration range. The value reported is an
estimate.

vo - The value reported fell outside the control limits established for this analyte.

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation.
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21

Introduction

This document presents the results of a preliminary vapor intrusion assessment
conducted from March 9 to 10, 2021 for three buildings located in the Snohomish
County (County) McCollum Pioneer Park in unincorporated Snohomish County,
Washington (Site). McCollum Pioneer Park was developed in the 1990s, partially
covering the site of the former Emander Landfill (landfill). Three Site buildings
located on or near the estimated former landfill footprint were selected for
sampling during this assessment, to include: the Pioneer Park Pool building
(Pool), the Washington State University Extension Office (WSU Extension), and
the Washington State University Education Building (WSU Education). The
objective of this preliminary vapor intrusion assessment was to determine if
volatile organic compounds (VOCs) from the former landfill could impact indoor
air for buildings on the Site.

The following sections of this report describe the Site background, sampling
methods, results, conclusions, and recommendations. Attachments to this report
include a summary table of air sample data and the laboratory analytical report.
Data on ambient weather during sampling is also included, as it can have an
impact on the potential for vapor intrusion.

Background

Background and environmental data for the former Emander Landfill were
extracted from the Washington State Department of Ecology (Ecology) Periodic
Review of the McCollum County Park, formerly the Emander Landfill Facility -
Site ID#: 2732 Periodic Review, dated November 2016. Extracted text is
indicated in italics.

Site Description

McCollum County Park, known in Ecology records as McCollum Park, is located
at 600 128th Street SE, approximately 1/2 mile east of Interstate 5 on 128th
Street SE in Snohomish County, Washington. It’s an unincorporated area near
the city limits of Mill Creek. The Emander Landfill (landfill) comprised most of the
northern half of the 78-acre park. The landfill extended beneath 128th Street SE
to the north, across Dumas Road to the east and is bordered by North Creek to
the west and wooded parkland to the south. ...

The landfill occupies property acquired by the County beginning in 1922. Gravel
mining operations commenced in 1929. The gravel pit was used by the County
for refuse disposal from about 1947 to 1967, and was known as the Emander
Landfill during and following landfill operations. Landfilling operations were
Substantially completed by 1967, and a soil cover was installed. The Site was
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subsequently turned over to the Snohomish County Parks and Recreation
Department for development as McCollum County Park, and a transit Park and
Ride at 620 128th Street SE was developed over the north part of the landfill.
Little documentation is available regarding disposal operations at the landfill;
however, pre-RI and AGI’s 1995 RI encountered refuse typical of municipal solid
waste landfills, including glass, plastic, paper, wood, metal, and concrete
demolition debris. This refuse is mixed with soil in varying percentages
throughout the landfill, and contains petroleum hydrocarbons in several areas.
Former truck drivers indicate fuel storage tank bottoms were disposed of at the
approximate location where the sludge was encountered. In addition, anecdotal
information suggests septic tank contents and ship bilge water were also
disposed of at the landfill.

Site Environmental Data

Detailed environmental data for the landfill are available at the Ecology website
for the Site at:

Washington State Department of Ecology Facility Site ID 2732

During investigation of the Site in the 1990s, the following conditions were noted
related to soil-gas.

VOCs were detected in soil gas samples; concentrations were below state
Acceptable Source Impact Levels (ASIL) for all compounds. ASILs for benzene,
ethylbenzene, toluene, and xylenes (BETX), TPH diesel, and hydrogen sulfide
were exceeded in an air sample collected directly above exposed sludge.

It should be noted that the ASILs were used for site assessment of soil gasses in
the 1990s, but have since been replaced by Ecology Model Toxics Control Act
(MTCA) Cleanup Levels (CULs) and Risk Calculations (CLARC). The CLARC
values are available for soil, groundwater, surface water, sediment, and air. This
assessment relies on the MTCA Method B Vapor Intrusion CULs (February
2021). The MTCA CULs are more conservative than the 1990s ASILs referenced
in the Ecology site history.

Methods

The Environmental Protection Agency (EPA) Method TO-15 was selected for a
general scan of potential volatile organic compounds (VOCs) for this project.
Samples were collected in accordance with EPA Method TO-15 using six-liter
summa-type evacuated cylinders with regulators calibrated to collect samples
over 24 hours. For this project, six samples were collected, with two from each of
the three Site buildings: Pool, WSU Extension, and WSU Education. Once
complete, the six samples were analyzed at the Friedman & Bruya, Inc. (F&BI)
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laboratory by gas chromatography/mass spectrometry (GC/MS). The F&BI
analytical report is included as Attachment A.

The field sampling program was carried out during a 24-hour period over two
consecutive days to account for fluctuations in temperature, ambient pressure,
and Site activities. Changes in these conditions can affect the flow of soil-gas
and outdoor air into the buildings. Weather data for the Site area for March 9 and
10, 2021 are provided with this report in Attachment B and summarized in the
Results section.

Beginning on the morning of Tuesday March 9, 2021, EMB Consulting initiated
sampling inside the buildings between 9 and 10 am. The samples were
completed on Wednesday March 10, 2021 between 7:30 and 8:30 am.

The samples collected and locations are described below.

Sample 030921-Pool1 was collected from the lobby area of the pool
building. The sample was set on the floor, which is carpet over concrete.
The pool building was vacant and it is unknown if anyone entered the
building during sampling. The outdoor Pool has been closed to the public
since Summer of 2019 due to the COVID-19 pandemic and operating
seasons.

Sample 030921-Pool2 was collected from the Women’s Locker Room of the
pool building. The sample was set on the floor, which is ceramic tile over
concrete.

Sample 030921-WSU1 was collected from a northeast office of the WSU
Extension Building. The sample was set on the floor, which has carpet over
concrete. The WSU Extension Building was minimally occupied with office
staff during sampling. The office where the sample was placed was not
occupied during sampling.

Sample 030921-WSU2 was collected from the southwest office of the WSU
Extension Building. The sample was set on the floor, which has carpet over
concrete. The office where the sample was placed was being used for
storage and not occupied during sampling.

Sample 030921-Ed1 was collected from the Evergreen Classroom in the
WSU Education Building. The Evergreen Classroom is located on the west
side of the building. The sample was set on the floor, which has carpet over
concrete. The WSU Education Building was not occupied during sampling.

Sample 030921-Ed2 was collected from the Cougar Classroom in the WSU
Education Building. The Cougar Classroom is located on the east side of the
building. The sample was set on the floor, which has carpet over concrete.

Snohomish County Page 3 of 6
McCollum Pioneer Park April 1, 2021
Preliminary Vapor Intrusion Assessment



4.0 Results

The analytical results for the six samples are summarized in Table 1 attached to
this report. The EPA TO-15 Method provides results for 74 VOCs. For ease of
interpretation, Table 1 only includes 22 VOCs that were detected above the
laboratory reporting limit (RL) in one or more sample. The full list of analytes for
each sample is provided in the F&BI laboratory report in Attachment A.

The 22 VOCs identified by the TO-15 analysis were compared with the Ecology
MTCA Method B Vapor Intrusion CUL Table (February 2021). Ecology has
established MTCA CULs based on each VOC'’s toxicological profile. Some VOCs
have a CUL for non-cancer health effects and another CUL for cancer health
effects, if data indicates that they are a carcinogen. For some VOCs, Ecology
has not established a CUL. CULs are provided on Table 1, where they have
been established. If there is currently no CUL, the cell is shaded.

41 Volatile Organic Compound Results

For the Pool building, the following VOCs were detected by the laboratory and
were present in concentrations exceeding the Ecology MTCA Method B Vapor
Intrusion CUL.

Dichloroethane, 1,2-
Dichlorobenzene, 1,4-
Benzene

Chloroform
Naphthalene

For the WSU Extension Office, the following VOCs were detected by the
laboratory and were present in concentrations exceeding the Ecology MTCA
Method B Vapor Intrusion CUL.

Dichloroethane, 1,2-
Butadiene, 1,3-
Dichlorobenzene, 1,4-
Benzene

Carbon Tetrachloride
Chloroform
Naphthalene

For the WSU Education Building, the following VOCs were detected by the
laboratory and were present in concentrations exceeding the Ecology MTCA
Method B Vapor Intrusion CUL.

e Butadiene, 1,3-
e Benzene
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e Chloroform
¢ Naphthalene

It should be noted that butane was also present is unusually high concentrations
in the Pool Building, and at lower concentrations in the other two buildings.
Although Ecology does not have a CUL for butane, its presence may suggest
intrusion from landfill gas. Butane is primarily hazardous as flammable gas in
much high concentrations than detected in the buildings. The presence is
unusual for an indoor space.

Atmospheric Conditions

The influence of barometric pressure and ambient conditions on the potential
release of VOCs in soil-gas to indoor air was also evaluated in this assessment.
Changes in atmospheric pressure may create a “piston-like” force on soil vapor,
possibly causing a cyclic up and down flow of contaminant vapors into and out of
buildings. Soil vapor compression and expansion in response to barometric
pressure fluctuations may alternately enhance or inhibit vapor intrusion. Vapor
intrusion into buildings is typically higher during periods of low barometric
pressure.

The barometric pressure readings recorded at a nearby weather station
fluctuated between 29.61 and 29.65 inches of mercury. The average barometric
pressure for the Puget Sound region in March is 30.5 inches of mercury, so the
sampling event occurred during relatively low barometric pressure. Based on
this, the VOCs detected during this sampling event were likely higher than
typically present.

Temperature fluctuated between 31 and 54 degrees Fahrenheit. Weather data
for the two days on which sampling occurred are included with this report in
Attachment B.

Conclusions and Recommendations

Based on the results of this assessment, it appears possible that landfill gasses
are impacting indoor air in the three buildings assessed at the Site (Pool building,
WSU Extension Office, and WSU Educations Building).

The Ecology CULs for vapor intrusion are very conservative and rely on
assumptions of duration of occupancy that do not reflect the current users. The
calculation assumes an exposure duration of 30 years. Based on the types of
operations on the Site, it is very unlikely that any of the building occupants would
spend that much time in the buildings.

The sampling for this project occurred during a period of low barometric
pressure, which may have resulted in VOC concentrations in the building higher
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than what is typical.

This preliminary data indicate the need for further investigation to define the
source and extent of VOCs on the Site. | recommend that Snohomish County
consult with an environmental engineering firm to perform a full vapor intrusion
assessment for the Site in accordance with Ecology guidance documents. The
full vapor intrusion assessment should include other buildings that were not
addressed during this preliminary vapor intrusion assessment and should
establish more realistic CULs for the facilities at the Site.

6.0 References

Washington State Department of Ecology. Air Cleanup Levels WAC 173-340-750.
Equations and Default Values for Calculating Concentrations Protective of Human
Health — Inhalation Pathway

Washington State Department of Ecology. McCollum County Park, formerly the
Emander Landfill Facility Site ID#: 2732 Periodic Review. November 2016

Washington State Department of Ecology. Model Toxics Control Act (MTCA) Cleanup
Levels and Risk Calculations (CLARC) Vapor Intrusion Method B Table. February 2021.
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Table 1 - Summary of Volatile Organic Compound Sample Results

McCollum Pioneer Park

McCollum Park Pool Building (Pool)
Washington State University Extension Office (WSU)
Washington State University Education Building (Ed)

March 9 to 10, 2021

Volatile Organic Compounds

Indoor Air Cleanup Level

Indoor Air Cleanup Level

be EPA Method TO-15 olig?)lz:- 0:;(:)3:21- 03\;)39[?11- OSVOSQUZZ'I 0323121- 032(9‘51- Method B Noncancer® Method B Cancer®
pg/m® pg/m® pg/m® pg/m® pg/m® pg/m® pg/m® pg/m®

1,2-Dichloroethane 0.085 0.10 0.18 0.23 0.089 0.081 3.2 0.0962
1,2,4-Trimethylbenzene 5.7 5.1 <2.5 <2.5 <2.5 <2.5 27.4

1,3-Butadiene <0.044| <0.062 0.21 0.18 0.23 0.17 0.914 0.0833
1,4-Dichlorobenzene 5.9 3.6 0.57 1.2 <2.3 <0.23 366 0.227
2-Propanol <8.6 <12 <8.6 10 <8.6 <8.6 91

Acetone <4.8 <6.7 7.4 9.6 8.1 <4.8 14,200

Benzene 4.0 2.6 0.92 0.87 21 0.89 13.7 0.321
Butane 110 62 6.7 6.3 11 5.8

Carbon Tetrachloride 0.40 <0.44 0.42 0.40 0.40 0.40 457 0.417
Chloroform 0.24 0.23 0.20 0.21 0.17 0.15 44.8 0.109
Dichlorodifluoromethane 2.0 2.3 2.2 2.3 2.2 2.2 457

Ethanol 33 26 21 39 13 13

Ethyl Acetate <7.2 <10 <7.2 8.9 <7.2 <7.2 32

Ethylbenzene 2.3 1.4 <0.43 <0.43 2.0 <0.43 457

Heptane 4.4 <5.7 <41 <41 <41 <41 183

Hexane 7.8 5.5 <3.5 <3.5 4.8 <3.5 320

Methylene Chloride <35 <49 <35 <35 46" <35 274 65.8
Naphthalene 0.51 0.23 0.24 0.62 0.23 0.089 1.37 0.0735
Pentane 25 14 <3 <3 8.9 <3 460

Toluene 23 <26 <19 <19 19 <19 2,290

Xylene, m,p- 9.5 5.8 1.1 1.2 8.0 1.2 45.7

Xylene, o 3.0 1.9 <0.43 0.56 25 <0.43 45.7

< = Not detected at or above laboratory reporting limit. These result cells are also shaded for easier data interpretation.

a = Washington State Department of Ecology - Cleanup Levels and Risk Calculation (CLARC) Vapor Intrusion Method B Table - February 2021. The cells are shaded where no criteria

have been established.

b = The presence of the analyte is likely due to laboratory contamination
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Laboratory Analytical Report
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

James E. Bruya, Ph.D. 3012 16th Avenue West
Yelena Aravkina, M.S. Seattle, WA 98119-2029
Michael Erdahl, B.S. (206) 285-8282
Arina Podnozova, B.S. fbi@isomedia.com
Eric Young, B.S. www.friedmanandbruya.com

March 19, 2021

Elisabeth Black, Project Manager
EMB Consulting

22725 44th Ave W, Suite 203
Mountlake Terrace, WA 98043

Dear Ms Black:

Included are the results from the testing of material submitted on March 10, 2021 from
the McCollum Park, F&BI 103177 project. There are 13 pages included in this report.

We appreciate this opportunity to be of service to you and hope you will call if you
should have any questions.

Sincerely,

FRIEDMAN & BRUYA, INC.

AlGEL o

Michael Erdahl
Project Manager

Enclosures

¢: emblackconsult@gmail.com
NAA0319R.DOC



CASE NARRATIVE

FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

This case narrative encompasses samples received on March 10, 2021 by Friedman &
Bruya, Inc. from the EMB Consulting McCollum Park, F&BI 103177 project. Samples
were logged in under the laboratory ID’s listed below.

Laboratory ID

103177
103177
103177
103177
103177
103177

-01
-02
-03
-04
-05
-06

EMB Consulting
030921-Pool1l
030921-Pool2
030921-WSU1
030921-WSU2
030921-Ed1
030921-Ed2

The butane and ethanol concentration for several samples exceeded the calibration
range. The data were flagged accordingly.

Methylene chloride was detected in the TO-15 analysis of sample 030921-Ed1. The
data were flagged as due to laboratory contamination.

All other quality control requirements were acceptable.



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: 030921-Pool1l Client: EMB Consulting
Date Received: 03/10/21 Project: McCollum Park, F&BI 103177
Date Collected: 03/09/21 Lab ID: 103177-01
Date Analyzed: 03/16/21 Data File: 031522.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 98 70 130

Concentration Concentration
Compounds: ug/m3 ppbv Compounds: ug/m3 ppbv
Propene <1.2 <0.7 1,2-Dichloropropane <0.23 <0.05
Dichlorodifluoromethane 2.0 0.40 1,4-Dioxane <0.36 <0.1
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane <4.7 <1
F-114 <0.7 <0.1 Methyl methacrylate <4.1 <1
Vinyl chloride <0.26 <0.1 Heptane 4.4 1.1
1,3-Butadiene <0.044 <0.02 Bromodichloromethane <0.067 <0.01
Butane 110 ve 45 ve Trichloroethene <0.11 <0.02
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene <0.45 <0.1
Chloroethane <2.6 <1 4-Methyl-2-pentanone <4.1 <1
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene <0.45 <0.1
Ethanol 33 ve 17 ve Toluene 23 6.2
Acrolein <2.1 <0.9 1,1,2-Trichloroethane <0.055 <0.01
Pentane 25 8.4 2-Hexanone <4.1 <1
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene <6.8 <1
Acetone <4.8 <2 Dibromochloromethane <0.085 <0.01
2-Propanol <8.6 <3.5 1,2-Dibromoethane (EDB) <0.077 <0.01
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene <0.46 <0.1
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene 2.3 0.52
Methylene chloride <35 <10 1,1,2,2-Tetrachloroethane <0.14 <0.02
t-Butyl alcohol (TBA) <12 <4 Nonane <5.2 <1
3-Chloropropene <1.6 <0.5 Isopropylbenzene <2.5 <0.5
CFC-113 <0.77 <0.1 2-Chlorotoluene <5.2 <1
Carbon disulfide <6.2 <2 Propylbenzene <2.5 <0.5
Methyl t-butyl ether MTBE) <1.8 <0.5 4-Ethyltoluene <2.5 <0.5
Vinyl acetate <7 <2 m,p-Xylene 9.5 2.2
1,1-Dichloroethane <0.4 <0.1 o-Xylene 3.0 0.68
cis-1,2-Dichloroethene <0.4 <0.1 Styrene <0.85 <0.2
Hexane 7.8 2.2 Bromoform <2.1 <0.2
Chloroform 0.24 0.050 Benzyl chloride <0.052 <0.01
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene <2.5 <0.5
Tetrahydrofuran <0.29 <0.1 1,2,4-Trimethylbenzene 5.7 1.2
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene <0.6 <0.1
1,2-Dichloroethane (EDC) 0.085 0.021 1,4-Dichlorobenzene 5.9 0.98
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene <0.6 <0.1
Carbon tetrachloride 0.40 0.063 1,2,4-Trichlorobenzene <0.74 <0.1
Benzene 4.0 1.2 Naphthalene 0.51 0.098
Cyclohexane <6.9 <2 Hexachlorobutadiene <0.21 <0.02



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: 030921-Pool2 Client: EMB Consulting
Date Received: 03/10/21 Project: McCollum Park, F&BI 103177
Date Collected: 03/09/21 Lab ID: 103177-02 1/1.4
Date Analyzed: 03/16/21 Data File: 031523.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 99 70 130

Concentration Concentration
Compounds: ug/m3 ppbv Compounds: ug/m3 ppbv
Propene <1.7 <0.98 1,2-Dichloropropane <0.32 <0.07
Dichlorodifluoromethane 2.3 0.46 1,4-Dioxane <0.5 <0.14
Chloromethane <5.2 <2.5 2,2,4-Trimethylpentane <6.5 <14
F-114 <0.98 <0.14 Methyl methacrylate <5.7 <14
Vinyl chloride <0.36 <0.14 Heptane <5.7 <14
1,3-Butadiene <0.062 <0.028 Bromodichloromethane <0.094 <0.014
Butane 62 ve 26 ve Trichloroethene <0.15 <0.028
Bromomethane <3.3 <0.84 cis-1,3-Dichloropropene <0.64 <0.14
Chloroethane <3.7 <1.4 4-Methyl-2-pentanone <5.7 <1.4
Vinyl bromide <0.61 <0.14 trans-1,3-Dichloropropene <0.64 <0.14
Ethanol 26 14 Toluene <26 <7
Acrolein <2.9 <1.3 1,1,2-Trichloroethane <0.076 <0.014
Pentane 14 4.8 2-Hexanone <b.7 <1l.4
Trichlorofluoromethane <3.1 <0.56 Tetrachloroethene <9.5 <1.4
Acetone <6.7 <2.8 Dibromochloromethane <0.12 <0.014
2-Propanol <12 <4.9 1,2-Dibromoethane (EDB) <0.11 <0.014
1,1-Dichloroethene <0.56 <0.14 Chlorobenzene <0.64 <0.14
trans-1,2-Dichloroethene <0.56 <0.14 Ethylbenzene 1.4 0.33
Methylene chloride <49 <14 1,1,2,2-Tetrachloroethane <0.19 <0.028
t-Butyl alcohol (TBA) <17 <5.6 Nonane <7.3 <1l.4
3-Chloropropene <2.2 <0.7 Isopropylbenzene <3.4 <0.7
CFC-113 <1.1 <0.14 2-Chlorotoluene <7.2 <1l.4
Carbon disulfide <8.7 <2.8 Propylbenzene <3.4 <0.7
Methyl t-butyl ether MTBE) <2.5 <0.7 4-Ethyltoluene <3.4 <0.7
Vinyl acetate <9.9 <2.8 m,p-Xylene 5.8 1.3
1,1-Dichloroethane <0.57 <0.14 o-Xylene 1.9 0.43
cis-1,2-Dichloroethene <0.56 <0.14 Styrene <1.2 <0.28
Hexane 5.5 1.6 Bromoform <2.9 <0.28
Chloroform 0.23 0.048 Benzyl chloride <0.072 <0.014
Ethyl acetate <10 <2.8 1,3,5-Trimethylbenzene <3.4 <0.7
Tetrahydrofuran <0.41 <0.14 1,2,4-Trimethylbenzene 5.1 1.0
2-Butanone (MEK) <4.1 <14 1,3-Dichlorobenzene <0.84 <0.14
1,2-Dichloroethane (EDC) 0.10 0.025 1,4-Dichlorobenzene 3.6 0.60
1,1,1-Trichloroethane <0.76 <0.14 1,2-Dichlorobenzene <0.84 <0.14
Carbon tetrachloride <0.44 <0.07 1,2,4-Trichlorobenzene <1 <0.14
Benzene 2.6 0.83 Naphthalene 0.23 0.045
Cyclohexane <9.6 <2.8 Hexachlorobutadiene <0.3 <0.028



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: 030921-WSU1 Client: EMB Consulting
Date Received: 03/10/21 Project:
Date Collected: 03/09/21 Lab ID: 103177-03
Date Analyzed: 03/16/21 Data File: 031524.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 97 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <1.2 <0.7 1,2-Dichloropropane
Dichlorodifluoromethane 2.2 0.44 1,4-Dioxane
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane
F-114 <0.7 <0.1 Methyl methacrylate
Vinyl chloride <0.26 <0.1 Heptane
1,3-Butadiene 0.21 0.096 Bromodichloromethane
Butane 6.7 2.8 Trichloroethene
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene
Chloroethane <2.6 <1 4-Methyl-2-pentanone
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene
Ethanol 21 11 Toluene
Acrolein <2.1 <0.9 1,1,2-Trichloroethane
Pentane <3 <1 2-Hexanone
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene
Acetone 7.4 3.1 Dibromochloromethane
2-Propanol <8.6 <3.5 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene
Methylene chloride <35 <10 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <12 <4 Nonane
3-Chloropropene <1.6 <0.5 Isopropylbenzene
CFC-113 <0.77 <0.1 2-Chlorotoluene
Carbon disulfide <6.2 <2 Propylbenzene
Methyl t-butyl ether (MTBE) <1.8 <0.5 4-Ethyltoluene
Vinyl acetate <7 <2 m,p-Xylene
1,1-Dichloroethane <0.4 <0.1 o-Xylene
cis-1,2-Dichloroethene <0.4 <0.1 Styrene
Hexane <3.5 <1 Bromoform
Chloroform 0.20 0.041 Benzyl chloride
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene
Tetrahydrofuran <0.29 <0.1 1,2,4-Trimethylbenzene
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) 0.18 0.044 1,4-Dichlorobenzene
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene
Carbon tetrachloride 0.42 0.067 1,2,4-Trichlorobenzene
Benzene 0.92 0.29 Naphthalene
Cyclohexane <6.9 <2 Hexachlorobutadiene

McCollum Park, F&BI 103177

Concentration
ug/m3 ppbv
<0.23 <0.05
<0.36 <0.1
<4.7 <1
<4.1 <1
<4.1 <1
<0.067 <0.01
<0.11 <0.02
<0.45 <0.1
<4.1 <1
<0.45 <0.1
<19 <5
<0.055 <0.01
<4.1 <1
<6.8 <1
<0.085 <0.01
<0.077 <0.01
<0.46 <0.1
<0.43 <0.1
<0.14 <0.02
<5.2 <1
<2.5 <0.5
<5.2 <1
<2.5 <0.5
<2.5 <0.5
1.1 0.24
<0.43 <0.1
<0.85 <0.2
<2.1 <0.2
<0.052 <0.01
<2.5 <0.5
<2.5 <0.5
<0.6 <0.1
0.57 0.094
<0.6 <0.1
<0.74 <0.1
0.24 0.046
<0.21 <0.02



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: 030921-WSU2 Client: EMB Consulting
Date Received: 03/10/21 Project: McCollum Park, F&BI 103177
Date Collected: 03/09/21 Lab ID: 103177-04
Date Analyzed: 03/16/21 Data File: 031525.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 102 70 130

Concentration Concentration
Compounds: ug/m3 ppbv Compounds: ug/m3 ppbv
Propene <1.2 <0.7 1,2-Dichloropropane <0.23 <0.05
Dichlorodifluoromethane 2.3 0.46 1,4-Dioxane <0.36 <0.1
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane <4.7 <1
F-114 <0.7 <0.1 Methyl methacrylate <4.1 <1
Vinyl chloride <0.26 <0.1 Heptane <4.1 <1
1,3-Butadiene 0.18 0.083 Bromodichloromethane <0.067 <0.01
Butane 6.3 2.6 Trichloroethene <0.11 <0.02
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene <0.45 <0.1
Chloroethane <2.6 <1 4-Methyl-2-pentanone <4.1 <1
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene <0.45 <0.1
Ethanol 39 ve 21 ve Toluene <19 <5
Acrolein <2.1 <0.9 1,1,2-Trichloroethane <0.055 <0.01
Pentane <3 <1 2-Hexanone <4.1 <1
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene <6.8 <1
Acetone 9.6 4.0 Dibromochloromethane <0.085 <0.01
2-Propanol 10 4.1 1,2-Dibromoethane (EDB) <0.077 <0.01
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene <0.46 <0.1
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene <0.43 <0.1
Methylene chloride <35 <10 1,1,2,2-Tetrachloroethane <0.14 <0.02
t-Butyl alcohol (TBA) <12 <4 Nonane <5.2 <1
3-Chloropropene <1.6 <0.5 Isopropylbenzene <2.5 <0.5
CFC-113 <0.77 <0.1 2-Chlorotoluene <5.2 <1
Carbon disulfide <6.2 <2 Propylbenzene <2.5 <0.5
Methyl t-butyl ether MTBE) <1.8 <0.5 4-Ethyltoluene <2.5 <0.5
Vinyl acetate <7 <2 m,p-Xylene 1.2 0.28
1,1-Dichloroethane <0.4 <0.1 o-Xylene 0.56 0.13
cis-1,2-Dichloroethene <0.4 <0.1 Styrene <0.85 <0.2
Hexane <3.5 <1 Bromoform <2.1 <0.2
Chloroform 0.21 0.043 Benzyl chloride <0.052 <0.01
Ethyl acetate 8.9 2.5 1,3,5-Trimethylbenzene <2.5 <0.5
Tetrahydrofuran <0.29 <0.1 1,2,4-Trimethylbenzene <2.5 <0.5
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene <0.6 <0.1
1,2-Dichloroethane (EDC) 0.23 0.057 1,4-Dichlorobenzene 1.2 0.20
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene <0.6 <0.1
Carbon tetrachloride 0.40 0.064 1,2,4-Trichlorobenzene <0.74 <0.1
Benzene 0.87 0.27 Naphthalene 0.62 0.12
Cyclohexane <6.9 <2 Hexachlorobutadiene <0.21 <0.02



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: 030921-Ed1 Client: EMB Consulting
Date Received: 03/10/21 Project: McCollum Park, F&BI 103177
Date Collected: 03/09/21 Lab ID: 103177-05
Date Analyzed: 03/16/21 Data File: 031526.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 99 70 130

Concentration Concentration
Compounds: ug/m3 ppbv Compounds: ug/m3 ppbv
Propene <1.2 <0.7 1,2-Dichloropropane <0.23 <0.05
Dichlorodifluoromethane 2.2 0.43 1,4-Dioxane <0.36 <0.1
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane <4.7 <1
F-114 <0.7 <0.1 Methyl methacrylate <4.1 <1
Vinyl chloride <0.26 <0.1 Heptane <4.1 <1
1,3-Butadiene 0.23 0.11 Bromodichloromethane <0.067 <0.01
Butane 11 4.7 Trichloroethene <0.11 <0.02
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene <0.45 <0.1
Chloroethane <2.6 <1 4-Methyl-2-pentanone <4.1 <1
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene <0.45 <0.1
Ethanol 13 6.7 Toluene 19 5.0
Acrolein <2.1 <0.9 1,1,2-Trichloroethane <0.055 <0.01
Pentane 8.9 3.0 2-Hexanone <4.1 <1
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene <6.8 <1
Acetone 8.1 3.4 Dibromochloromethane <0.085 <0.01
2-Propanol <8.6 <3.5 1,2-Dibromoethane (EDB) <0.077 <0.01
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene <0.46 <0.1
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene 2.0 0.45
Methylene chloride 46 1c 131c 1,1,2,2-Tetrachloroethane <0.14 <0.02
t-Butyl alcohol (TBA) <12 <4 Nonane <5.2 <1
3-Chloropropene <1.6 <0.5 Isopropylbenzene <2.5 <0.5
CFC-113 <0.77 <0.1 2-Chlorotoluene <5.2 <1
Carbon disulfide <6.2 <2 Propylbenzene <2.5 <0.5
Methyl t-butyl ether MTBE) <1.8 <0.5 4-Ethyltoluene <2.5 <0.5
Vinyl acetate <7 <2 m,p-Xylene 8.0 1.8
1,1-Dichloroethane <0.4 <0.1 o-Xylene 2.5 0.56
cis-1,2-Dichloroethene <0.4 <0.1 Styrene <0.85 <0.2
Hexane 4.8 1.4 Bromoform <2.1 <0.2
Chloroform 0.17 0.034 Benzyl chloride <0.052 <0.01
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene <2.5 <0.5
Tetrahydrofuran <0.29 <0.1 1,2,4-Trimethylbenzene <2.5 <0.5
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene <0.6 <0.1
1,2-Dichloroethane (EDC) 0.089 0.022 1,4-Dichlorobenzene <0.23 <0.038
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene <0.6 <0.1
Carbon tetrachloride 0.40 0.064 1,2,4-Trichlorobenzene <0.74 <0.1
Benzene 2.1 0.66 Naphthalene 0.23 0.043
Cyclohexane <6.9 <2 Hexachlorobutadiene <0.21 <0.02



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: 030921-Ed2 Client: EMB Consulting
Date Received: 03/10/21 Project: McCollum Park, F&BI 103177
Date Collected: 03/09/21 Lab ID: 103177-06
Date Analyzed: 03/16/21 Data File: 031527.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 99 70 130

Concentration Concentration
Compounds: ug/m3 ppbv Compounds: ug/m3 ppbv
Propene <1.2 <0.7 1,2-Dichloropropane <0.23 <0.05
Dichlorodifluoromethane 2.2 0.44 1,4-Dioxane <0.36 <0.1
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane <4.7 <1
F-114 <0.7 <0.1 Methyl methacrylate <4.1 <1
Vinyl chloride <0.26 <0.1 Heptane <4.1 <1
1,3-Butadiene 0.17 0.079 Bromodichloromethane <0.067 <0.01
Butane 5.8 2.4 Trichloroethene <0.11 <0.02
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene <0.45 <0.1
Chloroethane <2.6 <1 4-Methyl-2-pentanone <4.1 <1
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene <0.45 <0.1
Ethanol 13 6.8 Toluene <19 <5
Acrolein <2.1 <0.9 1,1,2-Trichloroethane <0.055 <0.01
Pentane <3 <1 2-Hexanone <4.1 <1
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene <6.8 <1
Acetone <4.8 <2 Dibromochloromethane <0.085 <0.01
2-Propanol <8.6 <3.5 1,2-Dibromoethane (EDB) <0.077 <0.01
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene <0.46 <0.1
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene <0.43 <0.1
Methylene chloride <35 <10 1,1,2,2-Tetrachloroethane <0.14 <0.02
t-Butyl alcohol (TBA) <12 <4 Nonane <5.2 <1
3-Chloropropene <1.6 <0.5 Isopropylbenzene <2.5 <0.5
CFC-113 <0.77 <0.1 2-Chlorotoluene <5.2 <1
Carbon disulfide <6.2 <2 Propylbenzene <2.5 <0.5
Methyl t-butyl ether MTBE) <1.8 <0.5 4-Ethyltoluene <2.5 <0.5
Vinyl acetate <7 <2 m,p-Xylene 1.2 0.28
1,1-Dichloroethane <0.4 <0.1 o-Xylene <0.43 <0.1
cis-1,2-Dichloroethene <0.4 <0.1 Styrene <0.85 <0.2
Hexane <3.5 <1 Bromoform <2.1 <0.2
Chloroform 0.15 0.030 Benzyl chloride <0.052 <0.01
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene <2.5 <0.5
Tetrahydrofuran <0.29 <0.1 1,2,4-Trimethylbenzene <2.5 <0.5
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene <0.6 <0.1
1,2-Dichloroethane (EDC) 0.081 0.020 1,4-Dichlorobenzene <0.23 <0.038
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene <0.6 <0.1
Carbon tetrachloride 0.40 0.064 1,2,4-Trichlorobenzene <0.74 <0.1
Benzene 0.89 0.28 Naphthalene 0.0893 0.017;
Cyclohexane <6.9 <2 Hexachlorobutadiene <0.21 <0.02



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: Method Blank Client: EMB Consulting
Date Received: Not Applicable Project: McCollum Park, F&BI 103177
Date Collected: Not Applicable Lab ID: 01-546 mb
Date Analyzed: 03/15/21 Data File: 031511.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 98 70 130

Concentration Concentration
Compounds: ug/m3 ppbv Compounds: ug/m3 ppbv
Propene <1.2 <0.7 1,2-Dichloropropane <0.23 <0.05
Dichlorodifluoromethane <0.49 <0.1 1,4-Dioxane <0.36 <0.1
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane <4.7 <1
F-114 <0.7 <0.1 Methyl methacrylate <4.1 <1
Vinyl chloride <0.26 <0.1 Heptane <4.1 <1
1,3-Butadiene <0.044 <0.02 Bromodichloromethane <0.067 <0.01
Butane <2.4 <1 Trichloroethene <0.11 <0.02
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene <0.45 <0.1
Chloroethane <2.6 <1 4-Methyl-2-pentanone <4.1 <1
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene <0.45 <0.1
Ethanol <7.5 <4 Toluene <19 <5
Acrolein <2.1 <0.9 1,1,2-Trichloroethane <0.055 <0.01
Pentane <3 <1 2-Hexanone <4.1 <1
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene <6.8 <1
Acetone <4.8 <2 Dibromochloromethane <0.085 <0.01
2-Propanol <8.6 <3.5 1,2-Dibromoethane (EDB) <0.077 <0.01
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene <0.46 <0.1
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene <0.43 <0.1
Methylene chloride <35 <10 1,1,2,2-Tetrachloroethane <0.14 <0.02
t-Butyl alcohol (TBA) <12 <4 Nonane <5.2 <1
3-Chloropropene <1.6 <0.5 Isopropylbenzene <2.5 <0.5
CFC-113 <0.77 <0.1 2-Chlorotoluene <5.2 <1
Carbon disulfide <6.2 <2 Propylbenzene <2.5 <0.5
Methyl t-butyl ether MTBE) <1.8 <0.5 4-Ethyltoluene <2.5 <0.5
Vinyl acetate <7 <2 m,p-Xylene <0.87 <0.2
1,1-Dichloroethane <0.4 <0.1 o-Xylene <0.43 <0.1
cis-1,2-Dichloroethene <0.4 <0.1 Styrene <0.85 <0.2
Hexane <3.5 <1 Bromoform <2.1 <0.2
Chloroform <0.049 <0.01 Benzyl chloride <0.052 <0.01
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene <2.5 <0.5
Tetrahydrofuran <0.29 <0.1 1,2,4-Trimethylbenzene <2.5 <0.5
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene <0.6 <0.1
1,2-Dichloroethane (EDC) <0.04 <0.01 1,4-Dichlorobenzene <0.23 <0.038
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene <0.6 <0.1
Carbon tetrachloride <0.31 <0.05 1,2,4-Trichlorobenzene <0.74 <0.1
Benzene <0.32 <0.1 Naphthalene <0.057j <0.011;
Cyclohexane <6.9 <2 Hexachlorobutadiene <0.21 <0.02



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 03/19/21
Date Received: 03/10/21
Project: McCollum Park, F&BI 103177

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD TO-15

Laboratory Code: 103161-01 1/5.0 (Duplicate)

Reporting Sample Duplicate RPD
Analyte Units Result Result (Limit 30)
Propene ug/m3 <6 <6 nm
Dichlorodifluoromethane ug/m3 <2.5 <2.5 nm
Chloromethane ug/m3 <19 <19 nm
F-114 ug/m3 <3.5 <3.5 nm
Vinyl chloride ug/m3 <1.3 <1.3 nm
1,3-Butadiene ug/m3 <0.22 <0.22 nm
Butane ug/m3 <12 <12 nm
Bromomethane ug/m3 <12 <12 nm
Chloroethane ug/m3 <13 <13 nm
Vinyl bromide ug/m3 <2.2 <2.2 nm
Ethanol ug/m3 <38 <38 nm
Acrolein ug/m3 <10 <10 nm
Pentane ug/m3 <15 <15 nm
Trichlorofluoromethane ug/m3 <11 <11 nm
Acetone ug/m3 <24 <24 nm
2-Propanol ug/m3 <43 <43 nm
1,1-Dichloroethene ug/m3 <2 <2 nm
trans-1,2-Dichloroethene ug/m3 <2 <2 nm
Methylene chloride ug/m3 <170 <170 nm
t-Butyl alcohol (TBA) ug/m3 <61 <61 nm
3-Chloropropene ug/m3 <7.8 <7.8 nm
CFC-113 ug/m3 <3.8 <3.8 nm
Carbon disulfide ug/m3 <31 <31 nm
Methyl t-butyl ether (MTBE) ug/m3 <9 <9 nm
Vinyl acetate ug/m3 <35 <35 nm
1,1-Dichloroethane ug/m3 <2 <2 nm
cis-1,2-Dichloroethene ug/m3 <2 <2 nm
Hexane ug/m3 <18 <18 nm
Chloroform ug/m3 <0.24 <0.24 nm
Ethyl acetate ug/m3 <36 <36 nm
Tetrahydrofuran ug/m3 <15 <15 nm
2-Butanone (MEK) ug/m3 <15 <15 nm
1,2-Dichloroethane (EDC) ug/m3 <0.2 <0.2 nm
1,1,1-Trichloroethane ug/m3 <2.7 <2.7 nm
Carbon tetrachloride ug/m3 <1.6 <1.6 nm
Benzene ug/m3 <1.6 <1.6 nm
Cyclohexane ug/m3 <34 <34 nm
1,2-Dichloropropane ug/m3 <1.2 <1.2 nm
1,4-Dioxane ug/m3 <1.8 <1.8 nm
2,2,4-Trimethylpentane ug/m3 <23 <23 nm



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 03/19/21
Date Received: 03/10/21
Project: McCollum Park, F&BI 103177

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD TO-15

Laboratory Code: 103161-01 1/5.0 (Duplicate) (continued)

Reporting Sample Duplicate RPD
Analyte Units Result Result (Limit 30)
Methyl methacrylate ug/m3 <20 <20 nm
Heptane ug/m3 <20 <20 nm
Bromodichloromethane ug/m3 <0.34 <0.34 nm
Trichloroethene ug/m3 <0.54 <0.54 nm
cis-1,3-Dichloropropene ug/m3 <2.3 <2.3 nm
4-Methyl-2-pentanone ug/m3 <20 <20 nm
trans-1,3-Dichloropropene ug/m3 <2.3 <2.3 nm
Toluene ug/m3 <94 <94 nm
1,1,2-Trichloroethane ug/m3 <0.27 <0.27 nm
2-Hexanone ug/m3 <20 <20 nm
Tetrachloroethene ug/m3 <34 <34 nm
Dibromochloromethane ug/m3 <0.43 <0.43 nm
1,2-Dibromoethane (EDB) ug/m3 <0.38 <0.38 nm
Chlorobenzene ug/m3 <2.3 <2.3 nm
Ethylbenzene ug/m3 <2.2 <2.2 nm
1,1,2,2-Tetrachloroethane ug/m3 <0.69 <0.69 nm
Nonane ug/m3 <26 <26 nm
Isopropylbenzene ug/m3 <12 <12 nm
2-Chlorotoluene ug/m3 <26 <26 nm
Propylbenzene ug/m3 <12 <12 nm
4-Ethyltoluene ug/m3 <12 <12 nm
m,p-Xylene ug/m3 <4.3 <4.3 nm
o-Xylene ug/m3 <2.2 <2.2 nm
Styrene ug/m3 <4.3 <4.3 nm
Bromoform ug/m3 <10 <10 nm
Benzyl chloride ug/m3 <0.26 <0.26 nm
1,3,5-Trimethylbenzene ug/m3 <12 <12 nm
1,2,4-Trimethylbenzene ug/m3 <12 <12 nm
1,3-Dichlorobenzene ug/m3 <3 <3 nm
1,4-Dichlorobenzene ug/m3 <l.1 <l.1 nm
1,2-Dichlorobenzene ug/m3 <3 <3 nm
1,2,4-Trichlorobenzene ug/m3 <3.7 <3.7 nm
Naphthalene ug/m3 <1.3 <1.3 nm
Hexachlorobutadiene ug/m3 <1l.1 <1l.1 nm
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 03/19/21
Date Received: 03/10/21
Project: McCollum Park, F&BI 103177

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD TO-15

Laboratory Code: Laboratory Control Sample

Percent
Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Propene ug/m3 23 91 70-130
Dichlorodifluoromethane ug/m3 67 102 70-130
Chloromethane ug/ma3 28 100 70-130
F-114 ug/m3 94 102 70-130
Vinyl chloride ug/m3 35 98 70-130
1,3-Butadiene ug/m3 30 99 70-130
Butane ug/m3 32 108 70-130
Bromomethane ug/m3 52 109 70-130
Chloroethane ug/m3 36 104 70-130
Vinyl bromide ug/m3 59 110 70-130
Ethanol ug/m3 25 103 70-130
Acrolein ug/m3 31 106 70-130
Pentane ug/m3 40 106 70-130
Trichlorofluoromethane ug/m3 76 104 70-130
Acetone ug/m3 32 103 70-130
2-Propanol ug/m3 33 90 70-130
1,1-Dichloroethene ug/m3 54 100 70-130
trans-1,2-Dichloroethene ug/m3 54 101 70-130
Methylene chloride ug/m3 94 90 70-130
t-Butyl alcohol (TBA) ug/m3 41 95 70-130
3-Chloropropene ug/m3 42 98 70-130
CFC-113 ug/m3 100 102 70-130
Carbon disulfide ug/m3 42 105 70-130
Methyl t-butyl ether (MTBE) ug/m3 49 99 70-130
Vinyl acetate ug/m3 48 87 70-130
1,1-Dichloroethane ug/m3 55 101 70-130
cis-1,2-Dichloroethene ug/m3 54 100 70-130
Hexane ug/m3 48 97 70-130
Chloroform ug/m3 66 101 70-130
Ethyl acetate ug/m3 49 100 70-130
Tetrahydrofuran ug/m3 40 102 70-130
2-Butanone (MEK) ug/m3 40 95 70-130
1,2-Dichloroethane (EDC) ug/m3 55 100 70-130
1,1,1-Trichloroethane ug/m3 74 101 70-130
Carbon tetrachloride ug/m3 85 100 70-130
Benzene ug/m3 43 100 70-130
Cyclohexane ug/m3 46 104 70-130
1,2-Dichloropropane ug/m3 62 102 70-130
1,4-Dioxane ug/m3 49 101 70-130
2,2,4-Trimethylpentane ug/m3 63 104 70-130
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 03/19/21
Date Received: 03/10/21
Project: McCollum Park, F&BI 103177

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD TO-15

Laboratory Code: Laboratory Control Sample (continued)

Percent
Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Methyl methacrylate ug/m3 55 98 70-130
Heptane ug/m3 55 101 70-130
Bromodichloromethane ug/ma3 90 100 70-130
Trichloroethene ug/m3 73 100 70-130
cis-1,3-Dichloropropene ug/m3 61 98 70-130
4-Methyl-2-pentanone ug/m3 55 99 70-130
trans-1,3-Dichloropropene ug/m3 61 102 70-130
Toluene ug/m3 51 101 70-130
1,1,2-Trichloroethane ug/m3 74 104 70-130
2-Hexanone ug/m3 55 103 70-130
Tetrachloroethene ug/m3 92 104 70-130
Dibromochloromethane ug/m3 120 100 70-130
1,2-Dibromoethane (EDB) ug/m3 100 99 70-130
Chlorobenzene ug/ma3 62 100 70-130
Ethylbenzene ug/m3 59 100 70-130
1,1,2,2-Tetrachloroethane ug/m3 93 99 70-130
Nonane ug/m3 71 104 70-130
Isopropylbenzene ug/m3 66 101 70-130
2-Chlorotoluene ug/m3 70 104 70-130
Propylbenzene ug/m3 66 104 70-130
4-Ethyltoluene ug/m3 66 101 70-130
m,p-Xylene ug/m3 120 101 70-130
o-Xylene ug/m3 59 102 70-130
Styrene ug/m3 58 104 70-130
Bromoform ug/m3 140 100 70-130
Benzyl chloride ug/m3 70 88 70-130
1,3,5-Trimethylbenzene ug/m3 66 102 70-130
1,2,4-Trimethylbenzene ug/m3 66 103 70-130
1,3-Dichlorobenzene ug/m3 81 104 70-130
1,4-Dichlorobenzene ug/m3 81 92 70-130
1,2-Dichlorobenzene ug/m3 81 100 70-130
1,2,4-Trichlorobenzene ug/m3 100 96 70-130
Naphthalene ug/m3 71 103 70-130
Hexachlorobutadiene ug/m3 140 102 70-130
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
Data Qualifiers & Definitions

a - The analyte was detected at a level less than five times the reporting limit. The RPD results may not
provide reliable information on the variability of the analysis.

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix
spike recoveries may not be meaningful.

ca - The calibration results for the analyte were outside of acceptance criteria. The value reported is an
estimate.

¢ - The presence of the analyte may be due to carryover from previous sample injections.
cf - The sample was centrifuged prior to analysis.

d - The sample was diluted. Detection limits were raised and surrogate recoveries may not be
meaningful.

dv - Insufficient sample volume was available to achieve normal reporting limits.
f - The sample was laboratory filtered prior to analysis.

fb - The analyte was detected in the method blank.

fc - The analyte is a common laboratory and field contaminant.

hr - The sample and duplicate were reextracted and reanalyzed. RPD results were still outside of control
limits. Variability is attributed to sample inhomogeneity.

hs - Headspace was present in the container used for analysis.
ht — The analysis was performed outside the method or client-specified holding time requirement.
ip - Recovery fell outside of control limits due to sample matrix effects.

j - The analyte concentration is reported below the lowest calibration standard. The value reported is an
estimate.

J - The internal standard associated with the analyte is out of control limits. The reported concentration
1s an estimate.

i1 - The laboratory control sam}l)sle(s) percent recovery and/or RPD were out of control limits. The
reported concentration should be considered an estimate.

js - The surrogate associated with the analyte is out of control limits. The reported concentration should
e considered an estimate.

Ic - The presence of the analyte is likely due to laboratory contamination.
L - The reported concentration was generated from a library search.

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.

c - The sample was received with incorrect preservation or in a container not approved by the method.
he value reported should be considered an estimate.

ve - The analyte response exceeded the valid instrument calibration range. The value reported is an
estimate.

vo - The value reported fell outside the control limits established for this analyte.

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation.
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ATTACHMENT B
Weather Data Summary
WeatherUnderground
Station KWAEVERE204
Everett, Washington
March 9 & 10, 2021
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1 Introduction

This report documents air quality monitoring Aspect Consulting, LLC (Aspect)
conducted at selected buildings at the McCollum Park site (Site) located at 600 128th
Street SE in Everett, Washington, on April 26 and 27, 2021. Monitoring was conducted
under Tier Il of the Washington State Department of Ecology (Ecology) 2018 Vapor
Intrusion Guidance. Tier Il 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 Il assessment is to evaluate whether indoor air is being
unacceptably impacted by vapor intrusion (V1). The Site location is shown on Figure 1.
Site features, including the building locations at McCollum Park, are shown on Figure 2.

Snohomish County (County) developed McCollum Park in 1996 as part of cleanup
activities at the closed Emander Landfill (landfill) conducted under Agreed Order

96 TC-N126 with Ecology. Landfill gas collection and compliance monitoring and
confirmation groundwater monitoring is ongoing as part of the Site cleanup under the
Model Toxics Control Act (MTCA). The County conducted a preliminary VI assessment
(EMB, 2021) that identified a set of contaminants inside buildings that exceeded MTCA
Method B indoor air cleanup levels.

The County contacted Aspect to conduct further investigations, and Aspect developed the
VI Work Plan to conduct the Tier 11 VI Assessment (Aspect, 2021). Aspect performed the
work on behalf of Snohomish County Parks and Recreation. Monitoring was conducted
in accordance with the Site-specific VVapor Intrusion Evaluation Work Plan (VI Work
Plan; Aspect, 2021).

1.1 Background

The following background is based on information in documents related to the MTCA
cleanup action. A portion of McCollum Park was constructed on the former Emander
Landfill, which extended beneath 128th Street SE to the north, across Dumas Road to the
east, and was bordered by North Creek to the west and wooded park land to the south.
The approximate extent of the former Emander Landfill is shown on Figure 2. The
County acquired the landfill property in 1922, and it was initially used as a gravel mine in
1929. From 1947 to 1967, the Emander Landfill property was used for refuse disposal. A
soil cover was installed after the completion of landfill operations in 1967. The Site was
then turned over to the Snohomish County Parks and Recreation Department for
development as McCollum Park. The northern part of the park was developed into a Park
and Ride, located at 620 128th Street SE.

McCollum Park was improved as part of the County’s Master Plan Implementation in
1993, after an Environmental Impact Statement identified potential environmental
impacts from landfill gas and landfill contents encountered during environmental
investigations. During cleanup activities, the landfill was characterized as containing
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municipal solid waste and several areas of sludge containing petroleum hydrocarbons,
volatile organic compounds (VOCs), polycyclic aromatic hydrocarbons (PAHSs), and
metals.

Cleanup actions in 1996 included placing additional fill soil over the landfill, installing a
composite cover system to limit precipitation infiltration through landfill materials,
operating a landfill gas management system (perimeter and interior) to control potential
migration, and conducting long-term groundwater compliance monitoring.

1.2 Site/Building Description

Five buildings at McCollum Park were included in the VI assessment and are described
below. A building evaluation and Site walk was conducted on April 16, and the results
are included in the VI Work Plan (Aspect, 2021).

1.2.1 McCollum Park Pool Building
The pool building is a commercial building occupied by pool staff and visitors during the
summer months. The building is vacant during the winter months when the pool is not
open. The first-floor plans of this slab-on-grade structure are shown in Appendix A.
According to County Assessor information (Parcel No. 28053000302100), the building
was constructed in 1969 and has a total floor space of 2,699 square feet. The building
consists of one story that contains a lobby, break room, office, and men’s and women’s
locker rooms. Additional structures attached to the outside of the building include a pool
chemical storage room, a boiler room, and a laundry/storage room. There is no HVAC
system, and ventilation is provided by opening windows and doors. There is a natural gas
heating unit in the office that heats the lobby.

1.2.2 WSU Extension Building
The Washington State University (WSU) Extension building is a commercial building
occupied by WSU staff year-round during normal business hours. The first-floor plans of
this slab-on-grade structure are shown in Appendix A. According to County Assessor
information (Parcel No. 28053100200200), the building was constructed in 1980 and has
a total floor space of 4,500 square feet. The building consists of one story that contains
offices, a kitchen, and bathrooms. There is no HVAC system, and ventilation is provided
by window air conditioning units or by opening windows and doors. Heating is provided
by electric baseboard heaters.

1.2.3 WSU Education Building
The WSU Education building is a commercial building occupied by WSU staff and
students year-round during normal business hours. The first-floor plans of this slab-on-
grade structure are shown in Appendix A. According to County Assessor information
(Parcel No. 28053100200200), the building was constructed in 1980 and has a total floor
space of 6,300 square feet. The building was previously used for vehicle maintenance,
based on a discussion with Jeremy Husby. The building consists of one story that
contains classrooms, offices, a computer lab, bathrooms, and a storage room. There is no
HVAC system, and ventilation is provided by window air conditioning units or by
opening windows and doors. Heating is provided by electric baseboard heaters.
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1.2.4 McCollum BMX Building
The BMX building is a commercial building occupied only during BMX race events.
Floor plans were not available; however, the approximate floor space is 336 square feet.
The building consists of one story that contains a room for race registration and
concessions. There is no HVAC system, and ventilation is provided by large open
windows on both sides of the building.

1.2.5 Adopt-a-Stream Building
The Adopt-a-Stream Foundation building is a commercial building occupied by staff and
visitors year-round during normal business hours. The first-floor and second-floor plans
of this slab-on-grade structure are shown in Appendix A. According to County Assessor
information (Parcel No. 28053100200201), the building was constructed in 1996 and has
a total floor space of 7,752 square feet. The building consists of two stories that contain a
gift shop, auditorium, break room, offices, bathrooms, and a kitchen. There are three
different HVAC systems for the three parts of the building (eastern, central, and western
sections). Heating is provided by a recently updated electrical system in the eastern end
(ecologist break/gear room, office), and separate propane units in the central (auditorium)
and western end (gift shop, kitchen, office) from the original building construction.
According to a conversation with Tom Murdoch, there is believed to be a vapor barrier
installed under the building; however, the construction records have been destroyed, and
the vapor barrier specifications are unknown. Mr. Murdoch also reported that the
auditorium slab was sealed with epoxy after construction.

2 Description of Sampling Events

2.1 Indoor Air Sampling

Aspect conducted one round of indoor air sampling, on April 26, 2021. Sampling
locations were consistent with the VI Work Plan (see Figure 3) and are listed in Table 1
below. Ambient air sampling locations were all outside and upwind of the building. The
ambient air sample for the Adopt-a-Stream building was collected from the outlet of the
HVAC system. The HVAC systems in the western and central portions of the Adopt-a-
Stream building were off during the sampling event, and the forced hot air was on in the
eastern portion of the building.
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Table 1. Sampling Locations and Sample Names

Type of Sample

Building/Location Indoor Air | Ambient Air | Sub-slab Soil Gas
McCollum Park Pool POOL-AA
Office POOL-1-1A POOL-1-SG
Lobby POOL-2-1A POOL-2-SG
WSU Extension Building WSU-AA
WSU-EX1-
Northeast Office IA WSU-EX1-SG
WSU-EX2-
Southwest Office IA WSU-EX2-SG
WSU Education Building
WSU-ED1-
Cougar Classroom IA WSU-ED1-SG
WSU-ED2-
Evergreen Classroom IA WSU-ED2-SG
McCollum BMX Building BMX-AA
Open Space BMX-1-1A BMX-1-SG
STREAM-
Adopt-a-Stream Building AA
Ecologist Break/Gear STREAM-
Room (Eastern End) 1-1A
STREAM-
Auditorium 2-1A
STREAM-
Gift Shop (Western End) 3-1A

Air sampling was conducted in accordance with the procedures for indoor air and
ambient air provided in the VI Work Plan. The samples were collected in 6-liter Summa
canisters that were individually certified “clean” by Friedman & Bruya, Inc. (F&BI), a
certified analytical laboratory in Seattle, Washington. Each canister was outfitted with a
0.2-micrometer (um) filter, a vacuum gauge, and an 8-hour flow controller. The canister
vacuum readings at the start and finish of sampling are provided in the field forms
(Appendix B) and listed in Table 2 along with observed landfill gas concentrations.
Ambient weather conditions leading up to the sampling dates, as recorded at a weather
station approximately 1.3 miles from McCollum Park (Citizen Weather Observer
Program Station ID DW3008) are provided graphically below. Barometric pressure was
slowly rising during sample collection and was at or below the average barometric
pressure for month previous.
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Weather Conditions
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Figure 4. Weather Conditions prior to Sampling

2.2 Sub-slab Soil Gas Sampling

Aspect conducted one round of sub-slab soil gas sampling, on April 27, 2021. Sampling
locations were consistent with the VI Work Plan and are shown on Figure 3, and are
listed in Table 1. Photos of the restored sampling locations are included in Appendix C.
The sub-slab soil gas sample associated with the northeast office in the WSU Extension
building was placed in the computer closet, per the request of the client. Based on the
proximity of these locations in the slab, this should not affect the results. The sub-slab
soil gas samples were collected in accordance with the procedures provided in the VI
Work Plan. No helium was detected in the sub-slab samples, indicating that there was no
leakage through the sampling ports. Barometric pressure was rising during sub-slab soil
gas samples and was close to the average condition during the previous month (Figure 3).
Therefore, samples were likely representative of soil gas and not likely diluted by
atmospheric air.

3 Sampling Results

The sample canisters were shipped to F&BI for analysis of air-phase hydrocarbons
(APHs) by the Massachusetts State Department of Environmental Protection APH (MA-
APH) method and VOCs using U.S. Environmental Protection Agency (EPA) Method
TO-15. Low-level analysis or Selective lon Mode (SIM) analysis was used where
possible to obtain the lowest achievable detection and reporting limits.

Sampling results summarized in Table 3 show ambient air, indoor air, and soil gas
concentrations. Where an analyte was not detected at the reporting limit, the result is
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shown as less than (<) the reporting limit and flagged “U.” The full laboratory reports are
provided in Appendix D. Results in Table 3 are color coded to indicate exceedances of
either the MTCA Method B indoor air cleanup level or the sub-slab soil gas screening
level. In many cases, the reporting limit was above these standards.

Following Ecology guidance, indoor air results were corrected for background
contributions of contamination by subtracting out the ambient air results associated with
the building, and are listed in Table 3. The following COCs had detected results
exceeding the MTCA Method B indoor air cleanup level after correction for ambient air:

e Total Petroleum Hydrocarbons (Pool Lobby and Office, and WSU Education
Evergreen Classroom)

e Benzene (Pool Lobby and Office, and WSU Education Evergreen and Cougar
Classrooms)

e Naphthalene (Pool Lobby and Office, Adopt-a-Stream Break Room and
Auditorium, and WSU Education Evergreen and Cougar Classrooms)

e 1,2-Dichloroethane (WSU Extension Northeast Office)
e 1,4-Dichlorobenzene (Pool Lobby and Office)

e Acrolein (all sampling locations)

e Chloroform (WSU Extension Southwest Office)

The following COCs had detected results exceeding the MTCA Method B soil gas
screening levels:

e Acrolein (Pool Office and WSU Education Cougar Classroom)
e Chloroform (Pool Office)

4 Conclusions and Recommendations

Overall, the results of the Tier 1l assessment indicate indoor air cleanup level
exceedances did not correspond with sub-slab soil gas screening levels. This suggests that
the source of the indoor air contamination is not likely due to VI from the former landfill.
In addition, no methane and low carbon dioxide concentrations indicated little to no
landfill gas in the sub-slab soil gas monitoring points (Table 2). The sources of the
contaminants exceeding the indoor air cleanup levels are generally ambient air and/or are
located within the buildings themselves.

Sub-slab samples were not collected from the Adopt-A-Stream building due to the risk of
penetrating a vapor barrier. However, sub-slab soil gas concentrations observed at the
WSU Extension and Education buildings, located closer to the potential landfill source,
indicated little to no source of VI.
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A discussion of the corrected indoor air exceedances is shared below, with a list of
potential sources for each contaminant.

e Total petroleum hydrocarbons were found at the Pool building (lobby and office)
and WSU Education building (Evergreen Classroom). Common sources of
petroleum hydrocarbons are gasoline and diesel. At the WSU Education building,
this could be attributed to the former building use of vehicle maintenance.

e Benzene was found at the Pool building in the lobby and office, and both of the
WSU Education building classrooms. Common sources of benzene are tobacco
smoke, gasoline vapors, vehicle exhaust, and household products (glues, paints,
furniture wax, and lubricants).

e Naphthalene exceedances were identified at the Pool building (lobby and office),
Adopt-a-Stream building (auditorium and break room), and both WSU Education
building classrooms. Common sources of naphthalene are mothballs, insecticide,
paint, varnish, tobacco smoke, and air fresheners/deodorizers.

e 1,2-Dichloroethane was found at the WSU Extension building (northeast office).
Common sources of this contaminant include gasoline vehicle exhaust and
tobacco smoke.

e 1,4-Dichlorobenzene exceedances were identified at the Pool building (lobby and
office). Common sources of this contaminant include fumigants for moths, mold,
and mildew, and air fresheners/deodorizers.

e Acrolein exceedances were identified at all indoor air sample locations and in soil
gas at the Pool building (office) and WSU Education building (Cougar
Classroom). Common sources of acrolein include tobacco smoke, vehicle
exhaust, and cooking (fried foods, oils, and roasted coffee).

e Chloroform was found in indoor air at the WSU Extension building (southwest
office) and soil gas at the Pool building (office). Common sources of chloroform
include chlorinated water and cleaning products, such as bleach.

While the results do not indicate that there is a V1 risk in the buildings at McCollum Park,
there are elevated indoor air concentrations of COCs. The Ecology guidance recommends
resampling and investigation of potential indoor sources when there are exceedances of
the indoor air cleanup level, but no exceedances of the sub-slab soil gas screening level.
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Limitations

Work for this project was performed for Snohomish County (Client), and this report was
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. This report does not represent a legal opinion. No other warranty, expressed

or implied, is made.

All reports prepared by Aspect Consulting for the Client apply only to the services
described in the Agreement(s) with the Client. Any use or reuse by any party other than
the Client is at the sole risk of that party, and without liability to Aspect

Consulting. Aspect Consulting’s original files/reports shall govern in the event of any
dispute regarding the content of electronic documents furnished to others.

Please refer to Appendix E titled “Report Limitations and Guidelines for Use” for
additional information governing the use of this report.
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Table 2. Sampling Summary
Project No. 210222, McCollum Park Site, Everett Washington

Aspect Consulting
6/4/2021

V:\210222 McCollum Park VI Investigation\Deliverables\VI Tier 2 Report\DRAFT\Tables\T02_Sampling Summary

Sampling Date April 26, 2021
Sample Type| Indoor Air | Indoor Air | Ambient Air | Indoor Air | Indoor Air Indoor Air | Indoor Air | Ambient Air | Indoor Air | Ambient Air | Indoor Air | Indoor Air | Indoor Air | Ambient Air
Building Pool Building WSU Education Building WSU Extension Building (WSU Buildings BMX Building Adopt-a-Stream Building
Sample ID POOL-1-1A POOL-2-1A POOL-AA | WSU-ED1-IA | WSU-ED2-IA | WSU-EX1-IA | WSU-EX2-1A WSU-AA BMX-1-1A BMX-AA |STREAM-1-IA|STREAM-2-IA|STREAM-3-IA| STREAM-AA
. . Ecologist o
Sampling Location . Cougar Evergreen Northeast Southwest | Between WSU , . s . Auditorium
(Refer to Figure 3) Office Lobby Pool Deck Classroom Classroom Office Office buildings Office Outside brizlf)lrg:lear Auditorium Gift Shop HVAC outlet
Canister Vacuum in inches of mercury (in. Hg)
Start-of-Sampling 30 29 28.5 31 29 30 29 31 29 29 29 30 28 30
End-of-Sampling 7 6 8 9 6 9 8.5 7 6 6 7.5 5 8 9
Landfill Gas Measurements
CH, (% volume) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CO, (% volume) 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.1 0.0
05 (% volume) 20.6 20.6 20.7 20.7 20.9 20.7 20.7 20.6 20.7 20.7 20.7 20.7 20.7 21.0
H,S (% volume) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sampling Date April 27, 2021
Sample Type|] Soil Gas | Soil Gas SoilGas | Soil Gas SoilGas | Soil Gas Soil Gas
Building Pool Building WSU Education Building WSU Extension Building |BMX Building |
Sample D] poo) 156 | POOL-2-5G |WSU-ED1-SG | WSU-ED2-SG | WSU-EX1-SG | WSU-EX2-SG| BMX-1-SG
Sampling Location . Cougar Evergreen Northeast Southwest .
(Refer to Figure 3) Office Lobby Classroom Classroom Office Office Office
Canister Vacuum in inches of mercury (in. Hg)
Start-of-Sampling 29 29 30 29 29 29 30
End-of-Sampling 5 5 5 5 5 5 5
Landfill Gas Measurements
CH, (% volume) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CO, (% volume) 0.6 0.4 0.0 0.0 0.4 0.7 0.2
05 (% volume) 18.6 19.8 20.2 20.2 19.8 19.5 20.0
H,S (% volume) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Table 3. Vapor Analytical Results
Project No. 210222, McCollum Park Site, Everett, Washington

BMX Building Pool Building
BMX-1-1A POOL-1-1A POOL-2-1A
Location| BMX-1-SG [ BMX-1-lA | (corrected) | BMX-AA [POOL-1-SG| POOL-1-IA| (corrected) | POOL-2-SG| POOL-2-lA | (corrected) | POOL-AA
Date|04/27/2021 |04/26/2021 04/26/2021 (04/27/2021 |04/26/2021 04/27/2021 (04/26/2021 04/26/2021
Indoor Air  |Sub-Slab Soil Gas
Cleanup Level -| Screening Level -
Analyte Unit |MTCA Method B[ MTCA Method B

APH
C5 - C8 Aliphatic Hydrocarbons ug/m3 560 130 20 110 800 390 270 890 370 250 120
C9 - C12 Aliphatic Hydrocarbons ug/m3 <130 U <25U ND <25U 260 36 11 280 25 0 <25U
C9 - C10 Aromatic Hydrocarbons ug/m3 <130 U <25U ND <25U <140 U <25U ND <140 U <25U ND <25U
Total Petroleum Hydrocarbons (ND = 1/2 RL{ ug/m3 140 4700 745 166 20 146 1200 485 329 1310 454 298 156
BTEX
Benzene ug/m3 0.32 11 <1.7U <0.32U ND <0.32U 2.8 3.6 3.3 <1.8U 3.7 3.4 <0.32U
Toluene ug/m3 2300 76000 <98 U <19U ND <19U <110U 29 10 <100 U 28 9 <19U
Ethylbenzene ug/m3 460 15000 <23U <043 U ND <043 U <24U 2.2 1.8 <24U 2.3 1.9 <0.43U
Total Xylenes ug/m3 46 1500 <45U <0.87U ND <0.87U 11.6 11.6 10.7 12.2 12.2 11.3 <0.87U
Other SVOCs
1,4-Dioxane ug/m3 0.5 17 <19U <0.36 U ND <0.36 U <2U <0.36 U ND <2U <0.36 U ND <0.36 U
Hexachlorobutadiene ug/m3 0.11 3.8 <28U <0.53U ND <0.53U <3U <0.53U ND <3U <0.53U ND <0.53U
PAHs
Naphthalene [ ug/m3| 0.073 2.5 | <14U | 00799 | 0.022 [<0057UJ] <15U | 057 | 0481 | <14U 0.55 | 0.461 0.089 J
VOCs
1,1,1-Trichloroethane ug/m3 2300 76000 <28U <0.55U ND <0.55U <3.1U <0.55U ND <3U <0.55U ND <0.55U
1,1,2,2-Tetrachloroethane ug/m3 0.043 1.4 <0.71U <0.14 U ND <0.14U <0.77U <0.14U ND <0.76 U <0.14U ND <0.14 U
1,1,2-Trichloroethane ug/m3 0.091 3 <0.28U | <0.055U ND <0.055 U <0.31U <0.055 U ND <0.3U <0.055 U ND <0.055U
1,1,2-Trichlorotrifluoroethane ug/m3 2300 76000 <4U <0.77U ND <0.77U <43U <0.77U ND <42U <0.77U ND <0.77U
1,1-Dichloroethane ug/m3 1.6 52 <21U <04U ND <04U <23U <04U ND <22U <04U ND <04U
1,1-Dichloroethene ug/m3 91 3000 <21U <04U ND <04U <22U <04U ND <22U <04U ND <04U
1,2,4-Trichlorobenzene ug/m3 0.91 30 <3.9U <0.74 U ND <0.74 U <42U <0.74 U ND <41U <0.74 U ND <0.74U
1,2,4-Trimethylbenzene ug/m3 27 910 <13 U <25U ND <2.5U <14 U 5.7 3.2 <14 U 5.7 3.2 <25U
1,2-Dibromoethane (EDB) ug/m3 0.0042 0.14 <04U <0.077 U ND <0.077 U <0.43U <0.077 U ND <0.42U <0.077 U ND <0.077 U
1,2-Dichlorobenzene ug/m3 91 3000 <3.1U <06U ND <0.6U <34U <0.6U ND <3.3U <0.6U ND <06U
1,2-Dichloroethane (EDC) ug/m3 0.096 3.2 <0.21U 0.077 ND 0.065 <0.23U 0.077 0.004 <0.22U 0.077 0.004 0.073
1,2-Dichloropropane ug/m3 0.68 23 <1.2U <0.23U ND <0.23U <13U <0.23U ND <13U <0.23U ND <0.23U
1,3,5-Trimethylbenzene ug/m3 27 910 <13U <25U ND <25U <14 U <25U ND <14 U <25U ND <25U
1,3-Dichlorobenzene ug/m3 <3.1U <06U ND <0.6U <34U <0.6U ND <3.3U <0.6U ND <06U
1,4-Dichlorobenzene ug/m3 0.23 7.6 <12U <0.23U ND <0.23U <13U 1.1 0.87 <13U 0.84 0.61 <0.23U
1-Propene ug/m3 <6.3U <12U ND <12U <6.7U <12U ND <6.6U <12U ND <12U
2-Butanone ug/m3 2300 76000 <15U <29U ND <29U <17 U <29U ND <16 U <29U ND <29U
2-Chlorotoluene ug/m3 <27U <52U ND <52U <29U <52U ND <28U <52U ND <52U
2-Hexanone ug/m3 14 460 <21U <41U ND <41U <23U <41U ND <23U <41U ND <41U
4-Methyl-2-pentanone ug/m3 1400 46000 <21U <41U ND <41U <23U <41U ND <23U <41U ND <41U
Acetone ug/m3 14000 470000 46 9.7 3.5 6.2 380 E <48U ND 830 E <48U ND 7.2
Acrolein ug/m3 0.0091 0.3 <0.6U 0.51 0.35 0.16 1.3 0.54 0.32 <0.63U 0.37 0.15 0.22
Allyl Chloride ug/m3 0.42 14 <81U <16U ND <16U <88U <16U ND <8.6U <1.6U ND <16U
Bromodichloromethane ug/m3 0.068 2.3 <0.35U | <0.067 U ND <0.067 U 1.5 <0.067 U ND <0.37U <0.067 U ND <0.067 U
Bromoform ug/m3 2.3 76 <11U <21U ND <21U <12U <21U ND <11U <21U ND <21U
Bromomethane ug/m3 2.3 76 <12U <23U ND <23U <13U <23U ND <13U <23U ND <23U
Butane ug/m3 <25U <48U ND <48U <27 U 110 E 105 <26 U 120 E 115 <48U
Carbon Disulfide ug/m3 320 11000 <32U <6.2U ND <6.2U <35U <6.2U ND <34 U <6.2U ND <6.2U
Carbon Tetrachloride ug/m3 0.42 14 <16U 0.45 -0.01 0.46 <1.8U 0.46 0.02 <1.7U 0.46 0.02 0.44
Chlorobenzene ug/m3 23 760 <24U <0.46 U ND <0.46 U <26U <0.46 U ND <25U <0.46 U ND <0.46 U
Chloroethane ug/m3 4600 150000 <14 U <26U ND <26U <15U <26U ND <15U <2.6U ND <26U
Chloroform ug/m3 0.11 3.6 0.3 0.078 0 0.078 46 0.14 0.052 2.6 0.14 0.052 0.088
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Table 3. Vapor Analytical Results
Project No. 210222, McCollum Park Site, Everett, Washington

BMX Building Pool Building
BMX-1-1A POOL-1-1A POOL-2-1A
Location| BMX-1-SG | BMX-1-IA | (corrected) | BMX-AA | POOL-1-SG| POOL-1-IA| (corrected) | POOL-2-SG | POOL-2-IA | (corrected) | POOL-AA
Date|04/27/2021 |04/26/2021 04/26/2021 (04/27/2021 |04/26/2021 04/27/2021 (04/26/2021 04/26/2021
Indoor Air  |Sub-Slab Soil Gas
Cleanup Level -| Screening Level -
Analyte Unit |MTCA Method B[ MTCA Method B

Chloromethane ug/m3 41 1400 <19U <3.7U ND <37U <21U <37U ND <20U <3.7U ND <3.7U
cis-1,2-Dichloroethene (cDCE) ug/m3 <21U <04U ND <04U <22U <04U ND <22U <04U ND <04U
cis-1,3-Dichloropropene ug/m3 <24U <045U ND <045U <25U <0.45U ND <25U <045U ND <0.45U
Cyclohexane ug/m3 2700 91000 <36 U <6.9U ND <6.9U <39U <6.9U ND <38U <6.9U ND <69U
Dibromochloromethane ug/m3 <044U | <0.085U ND <0.085U <0.48U <0.085U ND <047U <0.085U ND <0.085U
Dichlorodifluoromethane ug/m3 46 1500 3.2 16 13.3 2.7 <28U 2.8 0.2 3 2.6 0 2.6
Ethanol ug/m3 <39U <75U ND <75U 520 E 50 E 42.5 49 64 E 56.5 <75U
Ethyl acetate ug/m3 32 1100 <37U <72U ND <7.2U <40U <7.2U ND <40U <7.2U ND <7.2U
Isopropy! Alcohol ug/m3 91 <45U <8.6U ND <8.6U 130 <86U ND <47 U <86U ND <8.6U
Isopropylbenzene ug/m3 180 6100 <13U <25U ND <25U <14 U <25U ND <14 U <25U ND <25U
m,p-Xylenes ug/m3 46 1500 <45U <0.87U ND <0.87U 8.1 8.8 7.93 8 9.2 8.33 <0.87U
Methyl Methacrylate ug/m3 320 11000 <21U <41U ND <41U <23U <41U ND <23U <41U ND <41U
Methy! tert-butyl ether (MTBE) ug/m3 9.6 320 <94U <1.8U ND <1.8U <10U <1.8U ND <99U <1.8U ND <1.8U
Methylene Chloride ug/m3 66 2200 190 C 61E -3 64 E 670 CE 50 C 0 <190 U 61 CE 0 74 CE
n-Hexane ug/m3 320 11000 <18U <35U ND <3.5U <20U 7.5 4 <19U 7.6 4.1 <35U
Nonane ug/m3 <27U <52U ND <52U <29 U <52U ND <29U <52U ND <52U
n-Propylbenzene ug/m3 460 15000 <13 U <25U ND <25U <14 U <25U ND <14 U <25U ND <25U
o-Xylene ug/m3 46 1500 <23U <0.43U ND <0.43U 3.5 2.8 2.37 4.2 3 2.57 <043U
Pentane ug/m3 460 <15U <3U ND <3U <17 U 28 25 <16 U 28 25 <3U
Styrene ug/m3 460 15000 <44U <0.85U ND <0.85U <48U <0.85U ND <47U <0.85U ND <0.85U
t-Butyl alcohol (TBA) ug/m3 <63U <12U ND <12U <68 U <12U ND <67 U <12U ND <12 U
Tetrachloroethene (PCE) ug/m3 9.6 320 <35U <6.8U ND <6.8U <38U <6.8U ND <37U <6.8U ND <6.8U
Tetrahydrofuran ug/m3 910 30000 12 <0.3U ND <0.3U 17 <0.3U ND 15 <0.3U ND <0.3U
trans-1,2-Dichloroethene ug/m3 18 610 <21U <04U ND <04U <22U <04U ND <22U <04U ND <04U
trans-1,3-Dichloropropene ug/m3 <24U <0.45U ND <0.45U <25U <0.45U ND <25U <0.45U ND <0.45U
Trichloroethene (TCE) ug/m3 0.33 11 <0.56 U <0.11U ND <0.11U <0.6U <0.11U ND <0.59U <0.11U ND <0.11U
Trichlorofluoromethane ug/m3 320 11000 <12U 6.5 4.3 <22U <13U <22U ND <12U <22U ND <22U
Vinyl Acetate ug/m3 91 3000 <37U <7U ND <7U <39U <7U ND <39U <7U ND <7U
Vinyl Bromide ug/m3 0.17 5.6 <23U <044 U ND <0.44 U <24U <0.44 U ND <24U <0.44 U ND <044 U
Vinyl Chloride ug/m3 0.28 9.5 <1.3U <0.26 U ND <0.26 U <14U <0.26 U ND <14U <0.26 U ND <0.26 U
1,3-Butadiene ug/m3 0.083 2.8 <0.23U | <0.044 U ND <0.044 U <0.25U <0.044 U ND <0.24U <0.044 U ND <0.044 U
2,2 4-Trimethylpentane ug/m3 <24 U <47U ND <47U <26 U <47U ND <26 U <47U ND <47U
4-Ethyltoluene ug/m3 <13U <25U ND <25U <14 U <25U ND <14 U <25U ND <25U
alpha-Chlorotoluene ug/m3 0.051 1.7 <0.27U | <0.052U ND <0.052 U <0.29U <0.052 U ND <0.28U <0.052 U ND <0.052 U
Freon 114 ug/m3 <3.6U <0.7U ND <0.7U <39U <0.7U ND <3.8U <0.7U ND <0.7U
Heptane ug/m3 180 6100 <21U <41U ND <41U <23U 4.4 0.3 <23U 4.8 0.7 <4.1U
Other
Helium % | [ <o6U | - - - <0.6U - - | <o06U - - -

Bold - detected

Blue Shaded - Detected result or non-detected RL exceeded Indoor Air screening level

Orange Shaded - Detected result or non-detected RL exceeded Sub-Slab Soil Gas screening level
U - Analyte not detected at or above Reporting Limit (RL) shown

J - Result value estimated

UJ - Analyte not detected and the Reporting Limit (RL) is an estimate
E - Result exceeded calibration range. Result usable for qualitative analysis of analyte presence, but numeric value should not be included in quantitative analysis.
C - Result may be influenced by unconfirmed contamination as part of the analytical process.
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Table 3. Vapor Analytical Results
Project No. 210222, McCollum Park Site, Everett, Washington

DRAFT

WSU Extension Building WSU Education Building
WSU-EX1-IA WSU-EX2-1A WSU-ED1-1A WSU-ED2-1A
Location| WSU-EX1-SG [ WSU-EX1-lA| (corrected) | WSU-EX2-SG | WSU-EX2-lA| (corrected) | WSU-ED1-SG | WSU-ED1-lA| (corrected) | WSU-ED2-SG | WSU-ED2-lA| (corrected) | WSU-AA
Date|04/27/2021 04/26/2021 04/27/2021 04/26/2021 04/27/2021 04/26/2021 04/27/2021 04/26/2021 04/26/2021
Indoor Air  |Sub-Slab Soil Gas
Cleanup Level -| Screening Level -
Analyte Unit |MTCA Method B[ MTCA Method B

APH
C5 - C8 Aliphatic Hydrocarbons ug/m3 530 120 35 730 130 45 520 170 85 510 150 65 85
C9 - C12 Aliphatic Hydrocarbons ug/m3 <150 U <25U ND <210U <25U ND 150 <25U ND <140 U 150 125 <25U
C9 - C10 Aromatic Hydrocarbons ug/m3 <150 U <25U ND <210U <25U ND <140 U <25U ND <140 U <25U ND <25U
Total Petroleum Hydrocarbons (ND = 1/2 RL{ ug/m3 140 4700 742 156 35 1030 166 45 796 212 91 712 333 212 121
BTEX
Benzene ug/m3 0.32 11 <19U <0.32U ND <27U <0.32U ND <18U 1 0.68 <18U 1.4 1.08 <0.32U
Toluene ug/m3 2300 76000 <110 U <19U ND <160 U <19U ND <100 U <19U ND <110U <19U ND <19U
Ethylbenzene ug/m3 460 15000 <26U <0.43U ND <3.7U <0.43U ND <24U 1.1 0.67 <25U 1.5 1.07 <043U
Total Xylenes ug/m3 46 1500 <51U <0.87U ND <7.4U <0.87U ND <48U 5.3 4.43 <5U 7.7 6.83 <0.87U
Other SVOCs
1,4-Dioxane ug/m3 0.5 17 <21U <0.36 U ND <31U <0.36 U ND <2U <0.36 U ND <21U <0.36 U ND <0.36 U
Hexachlorobutadiene ug/m3 0.11 3.8 <3.1U <0.53 U ND <45U <0.53 U ND <3U <0.53 U ND <3U <0.53 U ND <0.53 U
PAHs
Naphthalene [ ug/m3] 0.073 25 <15U 0.24 0.18 <22U 0.34 0.28 <14U 0.14 0083 | <15U 033 | 0273 [<0.057UJ
VOCs
1,1,1-Trichloroethane ug/m3 2300 76000 <3.2U <0.55U ND <46U <0.55U ND <3U <0.55U ND <31U <0.55U ND <0.55U
1,1,2,2-Tetrachloroethane ug/m3 0.043 1.4 <0.81U <0.14 U ND <1.2U <0.14 U ND <0.76 U <0.14 U ND <0.78 U <0.14 U ND <0.14 U
1,1,2-Trichloroethane ug/m3 0.091 3 <0.32U <0.055U ND <0.46 U <0.055U ND <0.3U <0.055U ND <0.31U <0.055U ND <0.055U
1,1,2-Trichlorotrifluoroethane ug/m3 2300 76000 <45U <0.77U ND <6.5U <0.77U ND <4.2U <0.77U ND <44U <0.77U ND <0.77U
1,1-Dichloroethane ug/m3 1.6 52 <24U <04U ND <34U <04U ND <22U <04U ND <23U <04U ND <04U
1,1-Dichloroethene ug/m3 91 3000 <23U <04U ND <34U <04U ND <22U <04U ND <23U <04U ND <04U
1,2,4-Trichlorobenzene ug/m3 0.91 30 <44U <0.74 U ND <6.3U <0.74 U ND <41U <0.74 U ND <42U <0.74 U ND <0.74 U
1,2,4-Trimethylbenzene ug/m3 27 910 <15U <25U ND <21U <25U ND <14 U <25U ND <14 U <25U ND <25U
1,2-Dibromoethane (EDB) ug/m3 0.0042 0.14 <0.45U <0.077 U ND <0.65U <0.077 U ND <0.42 U <0.077 U ND <0.44 U <0.077U ND <0.077U
1,2-Dichlorobenzene ug/m3 91 3000 <35U <0.6U ND <51U <06U ND <3.3U <0.6U ND <34U <0.6U ND <0.6U
1,2-Dichloroethane (EDC) ug/m3 0.096 3.2 <0.24 U 0.22 0.139 <0.34U 0.15 0.069 <0.22U 0.089 0.008 <0.23U 0.077 -0.004 0.081
1,2-Dichloropropane ug/m3 0.68 23 <14U <0.23 U ND <2U <0.23U ND <13U <0.23 U ND <1.3U <0.23U ND <0.23U
1,3,5-Trimethylbenzene ug/m3 27 910 <15U <25U ND <21U <25U ND <14 U <25U ND <14 U <25U ND <25U
1,3-Dichlorobenzene ug/m3 <35U <0.6U ND <51U <06U ND <3.3U <0.6U ND <34U <0.6U ND <0.6U
1,4-Dichlorobenzene ug/m3 0.23 7.6 <14U <0.23 U ND <2U 0.23 ND <13U <0.23 U ND <1.4U <0.23U ND <0.23U
1-Propene ug/m3 <71U <1.2U ND <10U <1.2U ND <6.6 U <1.2U ND <69U <1.2U ND <1.2U
2-Butanone ug/m3 2300 76000 <17 U <29U ND <25U <29U ND <16 U <29U ND <17 U <29U ND <29U
2-Chlorotoluene ug/m3 <31U <52U ND <44 U <52U ND <28 U <52U ND <30U <52U ND <52U
2-Hexanone ug/m3 14 460 <24 U <41U ND <35U <41U ND <23 U <41U ND <23U <41U ND <41U
4-Methyl-2-pentanone ug/m3 1400 46000 <24 U <41U ND <35U <41U ND <23 U <41U ND <23U <41U ND <41U
Acetone ug/m3 14000 470000 75 6.6 1 <40U 9.4 3.8 45 7 1.4 140 6 0.4 5.6
Acrolein ug/m3 0.0091 0.3 <0.68 U 0.37 0.25 <0.97 U 0.45 0.33 0.78 0.41 0.29 <0.65U 0.5 0.38 0.12
Allyl Chloride ug/m3 0.42 14 <9.2U <16U ND <13 U <16U ND <8.6U <16U ND <89U <16U ND <16U
Bromodichloromethane ug/m3 0.068 2.3 <04U <0.067 U ND <0.57 U <0.067 U ND <0.37 U <0.067 U ND <0.38 U <0.067 U ND <0.067 U
Bromoform ug/m3 2.3 76 <12U <21U ND <18 U <21U ND <11U <21U ND <12 U <21U ND <21U
Bromomethane ug/m3 2.3 76 <14 U <23U ND <20U <23U ND <13U <2.3U ND <13 U <23U ND <23U
Butane ug/m3 <28 U <48U ND <40U <48U ND <26 U <48U ND <27U <48U ND <48U
Carbon Disulfide ug/m3 320 11000 <37U <6.2U ND <53 U <6.2U ND <34 U <6.2U ND <36 U <6.2U ND <6.2U
Carbon Tetrachloride ug/m3 0.42 14 <19U 0.45 0 <27U 0.45 0 <1.7U 0.45 0 <1.8U 0.46 0.01 0.45
Chlorobenzene ug/m3 23 760 <27U <0.46 U ND <39U <0.46 U ND <25U <0.46 U ND <26U <0.46 U ND <0.46 U
Chloroethane ug/m3 4600 150000 <16 U <26U ND <22U <26U ND <15U <26U ND <15U <26U ND <26U
Chloroform ug/m3 0.11 3.6 0.52 0.13 0.047 1 0.2 0.117 <0.27 U 0.098 0.015 <0.28 U 0.11 0.027 0.083
Aspect Consulting Table 3
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Table 3. Vapor Analytical Results
Project No. 210222, McCollum Park Site, Everett, Washington

DRAFT

WSU Extension Building WSU Education Building
WSU-EX1-IA WSU-EX2-1A WSU-ED1-1A WSU-ED2-1A
Location| WSU-EX1-SG | WSU-EX1-IA| (corrected) | WSU-EX2-SG | WSU-EX2-IA| (corrected) | WSU-ED1-SG| WSU-ED1-IA| (corrected) | WSU-ED2-SG | WSU-ED2-IA| (corrected) [ WSU-AA
Date|04/27/2021 04/26/2021 04/27/2021 04/26/2021 04/27/2021 04/26/2021 04/27/2021 04/26/2021 04/26/2021
Indoor Air  |Sub-Slab Soil Gas
Cleanup Level -| Screening Level -
Analyte Unit |MTCA Method B[ MTCA Method B

Chloromethane ug/m3 41 1400 <22U <3.7U ND <32U <3.7U ND <20U <3.7U ND <21U <3.7U ND <3.7U
cis-1,2-Dichloroethene (cDCE) ug/m3 <23U <04U ND <34U <04U ND <22U <04U ND <23U <04U ND <04U
cis-1,3-Dichloropropene ug/m3 <27U <045U ND <39U <045U ND <25U <0.45U ND <26U <0.45U ND <045U
Cyclohexane ug/m3 2700 91000 <41 U <6.9U ND <59 U <69U ND <38 U <6.9U ND <39U <69U ND <69U
Dibromochloromethane ug/m3 <0.5U <0.085U ND <0.72U <0.085U ND <047 U <0.085U ND <0.49U <0.085U ND <0.085U
Dichlorodifluoromethane ug/m3 46 1500 <29U 2.7 -0.1 <42U 2.4 -0.4 <27U 2.5 -0.3 <28U 2.9 0.1 2.8
Ethanol ug/m3 <44 U 30E 22.5 <64 U 42 E 34.5 74 14J 6.5 99 21J 13.5 <75U
Ethyl acetate ug/m3 32 1100 <43 U <7.2U ND <61U <7.2U ND <40U <7.2U ND <41U <7.2U ND <7.2U
Isopropy! Alcohol ug/m3 91 66 <86U ND <73U <86U ND 81 <86U ND 80 <86U ND <86U
Isopropylbenzene ug/m3 180 6100 <15U <25U ND <21U <25U ND <14 U <25U ND <14 U <25U ND <25U
m,p-Xylenes ug/m3 46 1500 <51U <0.87U ND <74U <0.87U ND <48U 4 3.13 <5U 5.9 5.03 <0.87U
Methyl Methacrylate ug/m3 320 11000 <24 U <41U ND <35U <41U ND <23 U <41U ND <23U <41U ND <41U
Methyl tert-butyl ether (MTBE) ug/m3 9.6 320 <11U <1.8U ND <15U <18U ND <99U <1.8U ND <10U <18U ND <18U
Methylene Chloride ug/m3 66 2200 <200U <35U ND <300 U 73 CE ND 210C 130 CE 57 CE <200 U 47 C 0 73 CE
n-Hexane ug/m3 320 11000 <21U <3.5U ND <30U <35U ND <19U <3.5U ND <20U <35U ND <35U
Nonane ug/m3 <31U <52U ND <45U <52U ND <29U <52U ND <30U <52U ND <52U
n-Propylbenzene ug/m3 460 15000 <15U <25U ND <21U <25U ND <14 U <25U ND <14 U <25U ND <25U
o-Xylene ug/m3 46 1500 <26U <043 U ND <3.7U <043U ND <24U 1.3 0.87 <25U 1.8 1.37 <043U
Pentane ug/m3 460 <17 U <3U ND <25U <3U ND <16 U 4.7 1.7 <17 U 6.2 3.2 <3U
Styrene ug/m3 460 15000 <5U <0.85U ND <72U <0.85U ND <47U <0.85U ND <49U <0.85U ND <0.85U
t-Butyl alcohol (TBA) ug/m3 <72U <12U ND <100 U <12 U ND <67 U <12U ND <69 U <12 U ND <12 U
Tetrachloroethene (PCE) ug/m3 9.6 320 <40U <6.8U ND <58 U <6.8U ND <37U <6.8U ND <39U <6.8U ND <6.8U
Tetrahydrofuran ug/m3 910 30000 12 <0.3U ND 12 <0.3U ND 6.7 0.89 0.59 6.3 0.95 0.65 <0.3U
trans-1,2-Dichloroethene ug/m3 18 610 <23U <04U ND <34U <04U ND <22U <04U ND <23U <04U ND <04U
trans-1,3-Dichloropropene ug/m3 <27U <0.45U ND <3.9U <0.45U ND <25U <0.45U ND <26U <0.45U ND <0.45U
Trichloroethene (TCE) ug/m3 0.33 11 <0.63 U <011U ND <091U <0.11U ND <0.59 U <011U ND <0.61U <0.11U ND <0.11U
Trichlorofluoromethane ug/m3 320 11000 <13U <22U ND <19U <22U ND <12U <22U ND <13 U <22U ND <22U
Vinyl Acetate ug/m3 91 3000 <42 U <7U ND <60 U <7U ND <39U <7U ND <40U <7U ND <7U
Vinyl Bromide ug/m3 0.17 5.6 <26U <044 U ND <3.7U <044 U ND <24U <044 U ND <25U <044 U ND <044 U
Vinyl Chloride ug/m3 0.28 9.5 <15U <0.26 U ND <22U <0.26 U ND <14U <0.26 U ND <1.5U <0.26 U ND <0.26 U
1,3-Butadiene ug/m3 0.083 2.8 <0.26 U 0.069 0.025 <0.38U <0.044 U ND <0.24 U <0.044 U ND <0.25U <0.044 U ND <0.044 U
2,2,4-Trimethylpentane ug/m3 <28U <47U ND <40U <4.7U ND <26 U <47U ND <27V <47V ND <47V
4-Ethyltoluene ug/m3 <15U <25U ND <21U <25U ND <14 U <25U ND <14 U <25U ND <25U
alpha-Chlorotoluene ug/m3 0.051 1.7 <0.31U <0.052 U ND <0.44 U <0.052 U ND <0.28 U <0.052 U ND <0.3U <0.052 U ND <0.052 U
Freon 114 ug/m3 <41U <0.7U ND <59U <0.7U ND <3.8U <0.7U ND <4U <0.7U ND <0.7U
Heptane ug/m3 180 6100 <24 U <41U ND <35U <41U ND <23 U <41U ND <23U <41U ND <41U
Other
Helium % | <0.6U - - <0.6U - - <06U | - - <0.6U - - -
Bold - detected
Blue Shaded - Detected result or non-detected RL exceeded Indoor Air screening level
Orange Shaded - Detected result or non-detected RL exceeded Sub-Slab Soil Gas screening level
U - Analyte not detected at or above Reporting Limit (RL) shown
J - Result value estimated
UJ - Analyte not detected and the Reporting Limit (RL) is an estimate
E - Result exceeded calibration range. Result usable for qualitative analysis of analyte presence, but numeric valur
C - Result may be influenced by unconfirmed contamination as part of the analytical process.
Aspect Consulting Table 3
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Table 3. Vapor Analytical Results
Project No. 210222, McCollum Park Site, Everett, Washington

Adopt-a-Stream Building

STREAM-1-1A STREAM-2-1A STREAM-3-1A
Location | STREAM-1-IA| (corrected) | STREAM-2-IA| (corrected) | STREAM-3-IA| (corrected) | STREAM-AA
Date|04/26/2021 04/26/2021 04/26/2021 04/26/2021
Indoor Air  |Sub-Slab Soil Gas
Cleanup Level -| Screening Level -
Analyte Unit |MTCA Method B[ MTCA Method B

APH
C5 - C8 Aliphatic Hydrocarbons ug/m3 130 30 100 0 120 20 100
C9 - C12 Aliphatic Hydrocarbons ug/m3 67 42 <25U ND 36 11 <25U
C9 - C10 Aromatic Hydrocarbons ug/m3 <25U ND <25U ND <25U ND <25U
Total Petroleum Hydrocarbons (ND = 1/2 RL{ ug/m3 140 4700 226 90 136 0 179 43 136
BTEX
Benzene ug/m3 0.32 11 <0.32U ND <0.32U ND <0.32U ND <0.32U
Toluene ug/m3 2300 76000 <28 U ND <19U ND <19U ND <19U
Ethylbenzene ug/m3 460 15000 <043U ND <043U ND <043U ND <043 U
Total Xylenes ug/m3 46 1500 1.7 0.83 <0.87U ND <0.87U ND <0.87 U
Other SVOCs
1,4-Dioxane ug/m3 0.5 17 <0.54 U ND <0.36 U ND <0.36 U ND <0.36 U
Hexachlorobutadiene ug/m3 0.11 3.8 <0.53U ND <0.53U ND <0.53U ND <0.53 U
PAHs
Naphthalene [ ug/m3] 0.073 25 0.26 [ 0203 | 0.21 [ 0153 | 0.13 | 0073 | <0.057UJ
VOCs
1,1,1-Trichloroethane ug/m3 2300 76000 <0.55U ND <0.55U ND <0.55U ND <0.55U
1,1,2,2-Tetrachloroethane ug/m3 0.043 1.4 <0.14 U ND <0.14 U ND <0.14 U ND <0.14 U
1,1,2-Trichloroethane ug/m3 0.091 3 <0.082 U ND <0.055 U ND <0.055 U ND <0.055 U
1,1,2-Trichlorotrifluoroethane ug/m3 2300 76000 <0.77U ND <0.77U ND <0.77U ND <0.77U
1,1-Dichloroethane ug/m3 1.6 52 <04U ND <04U ND <04U ND <04U
1,1-Dichloroethene ug/m3 91 3000 <04U ND <04U ND <04U ND <04U
1,2,4-Trichlorobenzene ug/m3 0.91 30 <0.74 U ND <0.74 U ND <0.74 U ND <0.74U
1,2,4-Trimethylbenzene ug/m3 27 910 <25U ND <25U ND <25U ND <25U
1,2-Dibromoethane (EDB) ug/m3 0.0042 0.14 <0.12U ND <0.077 U ND <0.077 U ND <0.077 U
1,2-Dichlorobenzene ug/m3 91 3000 <06U ND <06U ND <06U ND <06U
1,2-Dichloroethane (EDC) ug/m3 0.096 3.2 0.1 0.023 0.077 0 0.085 0.008 0.077
1,2-Dichloropropane ug/m3 0.68 23 <0.35U ND <0.23U ND <0.23U ND <0.23U
1,3,5-Trimethylbenzene ug/m3 27 910 <25U ND <25U ND <25U ND <25U
1,3-Dichlorobenzene ug/m3 <06U ND <06U ND <06U ND <06U
1,4-Dichlorobenzene ug/m3 0.23 7.6 <0.23U ND <0.23U ND <0.23U ND <0.23U
1-Propene ug/m3 <1.2U ND <1.2U ND <1.2U ND <1.2U
2-Butanone ug/m3 2300 76000 <29U ND <29U ND <29U ND <29U
2-Chlorotoluene ug/m3 <52U ND <52U ND <52U ND <52U
2-Hexanone ug/m3 14 460 <6.1U ND <41U ND <41U ND <41U
4-Methyl-2-pentanone ug/m3 1400 46000 <6.1U ND <41U ND <41U ND <41U
Acetone ug/m3 14000 470000 20 15 7.2 2.2 13 8 5
Acrolein ug/m3 0.0091 0.3 1.1 0.96 0.61 0.47 0.82 0.68 0.14
Allyl Chloride ug/m3 0.42 14 <16U ND <16U ND <16U ND <16U
Bromodichloromethane ug/m3 0.068 2.3 <01U ND <0.067 U ND <0.067 U ND <0.067 U
Bromoform ug/m3 2.3 76 <21U ND <21U ND <21U ND <21U
Bromomethane ug/m3 2.3 76 <23U ND <23U ND <23U ND <23U
Butane ug/m3 <48U ND <48U ND <48U ND <48U
Carbon Disulfide ug/m3 320 11000 <6.2U ND <6.2U ND <6.2U ND <6.2U
Carbon Tetrachloride ug/m3 0.42 14 0.52 0.06 0.45 -0.01 0.47 0.01 0.46
Chlorobenzene ug/m3 23 760 <046 U ND <046 U ND <046 U ND <0.46 U
Chloroethane ug/m3 4600 150000 <26U ND <26U ND <26U ND <26U
Chloroform ug/m3 0.11 3.6 0.27 0.192 0.12 0.042 0.093 0.015 0.078

Aspect Consulting
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Table 3. Vapor Analytical Results
Project No. 210222, McCollum Park Site, Everett, Washington

Adopt-a-Stream Building
STREAM-1-1A STREAM-2-1A STREAM-3-1A
Location| STREAM-1-IA| (corrected) | STREAM-2-IA| (corrected) | STREAM-3-IA| (corrected) | STREAM-AA
Date|04/26/2021 04/26/2021 04/26/2021 04/26/2021
Indoor Air  |Sub-Slab Soil Gas
Cleanup Level -| Screening Level -
Analyte Unit |MTCA Method B[ MTCA Method B

Chloromethane ug/m3 41 1400 <3.7U ND <3.7U ND <3.7U ND <3.7U
cis-1,2-Dichloroethene (cDCE) ug/m3 <04U ND <04U ND <04U ND <04U
cis-1,3-Dichloropropene ug/m3 <0.68U ND <045U ND <0.45U ND <045U
Cyclohexane ug/m3 2700 91000 <6.9U ND <6.9U ND <6.9U ND <69U
Dibromochloromethane ug/m3 <0.13U ND <0.085U ND <0.085U ND <0.085 U
Dichlorodifluoromethane ug/m3 46 1500 2.4 -0.2 2.4 -0.2 2.6 0 2.6
Ethanol ug/m3 58 E 50.5 66 E 58.5 410 E 402.5 <75U
Ethyl acetate ug/m3 32 1100 <7.2U ND <7.2U ND <7.2U ND <7.2U
Isopropyl! Alcohol ug/m3 91 96 E 87.4 <86U ND 11 2.4 <8.6U
Isopropylbenzene ug/m3 180 6100 <25U ND <25U ND <25U ND <25U
m,p-Xylenes ug/m3 46 1500 1.7 0.83 <0.87U ND <0.87U ND <0.87 U
Methyl Methacrylate ug/m3 320 11000 <6.1U ND <41U ND <41U ND <41U
Methy! tert-butyl ether (MTBE) ug/m3 9.6 320 <1.8U ND <1.8U ND <1.8U ND <1.8U
Methylene Chloride ug/m3 66 2200 84 CE 25 CE <35U 5 CE 64 CE 5 CE 59 CE
n-Hexane ug/m3 320 11000 <3.5U ND <3.5U ND <3.5U ND <35U
Nonane ug/m3 <52U ND <52U ND <52U ND <52U
n-Propylbenzene ug/m3 460 15000 <25U ND <25U ND <25U ND <25U
o-Xylene ug/m3 46 1500 <043U ND <0.43U ND <0.43U ND <043U
Pentane ug/m3 460 <3U ND <3U ND <3U ND <3U
Styrene ug/m3 460 15000 <0.85U ND <0.85U ND <0.85U ND <0.85U
t-Butyl alcohol (TBA) ug/m3 <12U ND <12U ND <12U ND <12U
Tetrachloroethene (PCE) ug/m3 9.6 320 <10U ND <6.8U ND <6.8U ND <6.8U
Tetrahydrofuran ug/m3 910 30000 <0.3U ND <0.3U ND <0.3U ND <0.3U
trans-1,2-Dichloroethene ug/m3 18 610 <04U ND <04U ND <04U ND <04U
trans-1,3-Dichloropropene ug/m3 <0.68 U ND <0.45U ND <0.45U ND <0.45U
Trichloroethene (TCE) ug/m3 0.33 11 <0.16 U ND <0.11U ND <0.11U ND <0.11U
Trichlorofluoromethane ug/m3 320 11000 <22U ND <22U ND <22U ND <22U
Vinyl Acetate ug/m3 91 3000 <7U ND <7U ND <7U ND <7U
Vinyl Bromide ug/m3 0.17 5.6 <044 U ND <0.44 U ND <044 U ND <044 U
Vinyl Chloride ug/m3 0.28 9.5 <0.26 U ND <0.26 U ND <0.26 U ND <0.26 U
1,3-Butadiene ug/m3 0.083 2.8 0.11 0.066 0.062 0.018 <0.044 U ND <0.044 U
2,2,4-Trimethylpentane ug/m3 <7U ND <47U ND <47U ND <47U
4-Ethyltoluene ug/m3 <25U ND <25U ND <25U ND <25U
alpha-Chlorotoluene ug/m3 0.051 1.7 <0.052U ND <0.052U ND <0.052U ND <0.052 U
Freon 114 ug/m3 <0.7U ND <0.7U ND <0.7U ND <0.7U
Heptane ug/m3 180 6100 <6.1U ND <41U ND <41U ND <41U
Other
Helium % | -- -- -- -- -- - -

Bold - detected

Blue Shaded - Detected result or non-detected RL exceeded Indoor Air screening level
Orange Shaded - Detected result or non-detected RL exceeded Sub-Slab Soil Gas screening level
U - Analyte not detected at or above Reporting Limit (RL) shown

J - Result value estimated

UJ - Analyte not detected and the Reporting Limit (RL) is an estimate
E - Result exceeded calibration range. Result usable for qualitative analysis of analyte presence, but numeric valur
C - Result may be influenced by unconfirmed contamination as part of the analytical process.

Aspect Consulting
6/4/2021
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Air Sample Collection Form Page i 0f_7

: wh
Project N—ame: MC&:I(U\M Bw'k, Address: ‘;,m ﬂ,ﬂ H" 6‘,’ N % Ew,(tk\',Aspect Project No.. 7.1 072
Date: q,/ ZG!/ 21 Field Representative: _Pi—7 XAr7¥~ &'{{

Completed Building Evaluation Form? Y
Provided Occupants with Pre-Sampling Instructions? \/
= L]

Photoionization Detector (Brand and Model): M iy Vie | ;*_;
Landfill Gas Meter (Brand and Model): (7, & M &A1

Weather Data
START END
Barometric Pressure (in Hg):  2°) ]~ Barometric Pressure (in Hg): 2,09 . ) \
Wind Direction (from the): 45 Wind Direction (from the):  y_|
Wind Speed (mph): 7= Wind Speed (mph): & | €
Temperature (deg F): "1 Temperature (deg F): &, <5
Humidity %)  £3( Humidity %): | %
Precipitation (inches): ¥ Precipitation (inches): (7
Weather Description: ?“(‘{"9) /MU’?}&L’ Oléulz.? 6‘*“”" ~
Air Sample Name: 'ﬁ:;i ~AM\-oyzZz oz | ICanisterID: /8"5'6{ |Gauge/ControlIer|D: o6 (1Oéy
|Sample Type (check ali that apply): [ ]-Indoor M’Outdoor [ 1 Ambient or Background Source [ ] Crawlspace [ ] Basement
|sample Location: %75 del ) [sample Intake Helght: ~— <’
Sample Readings
START END
Date: ¢ |26 /1,] Date: q/zé, /'7',!
e EES Time:  J&5% 1]
PID Reading (ppm): () « O PID Reading (ppm): () \ D
Canister Vacuum (in Hg): “2d@edd— 3 55 | S Canister Vacuum (in Hg:: %5
CH, (% volume): &, () CH, (%volume): (7, )
CO, (% volume): O . \ CO, (% volume): 0. \
0, (% volume): 2 O £ 0O, (% volume): 2-0."]
H,S (% volume): O H,S (% volume): O

Notes:

HVAC operation/other ventilation considerations during sampling period: N f'A

Air Sample Name: ?0()\ - - I_-P\fbu)z,é’i’/( ICanisterID: 21T IGauge/Controller 0: Q71 ST0

Sample Type (check all that apply): ()(Indoor [ ] Outdoor [ } Ambient or Background Source { ] Crawlspace [ ] Basement

Sample Location: (')G'\\.JL Vesw [Sample Intake Height: — ] !
Sample Readings

START END
Date: Y/7_¢, /1_; Date: ‘1/7,@ [\
Time: ¢ ’{8 Time: i '%"“]
PID Reading (ppm): 3y . > PID Reading {ppm): o . \
Canister Vacuum (in Hg): 73 Q Canister Vacuum (in Hg): -1
CH,4 (% volume): 0, © CH, (% volume): O s D
CO (% volume): g~ . | CO, (% volume): O . \
0, (%volume): 2 (A 0, (%volume): 2 O {
HoS (% volume): ¢y H,S (% volume): O
Notes:

HVAC operation/other ventilation considerations during sampling period: TNy «g8ime c\b“'h&\f‘{u’\-‘-&.\ odto— .

“Aspect

Last Updated 4/23/2021 by DIM ‘c ONSULTING



Air Sample Collection Form Page l—ofl

Project Nams: M c(pf fum pa ]f'[(_, Address: Aspect Project No.:
Date: ; Z{, / 2/ Field Representative: '?)(1 XX ‘,",5/ &; [ [

Completed Building Evaluation Form?

Provided Occupants with Pre-Sampling Instructions?

Photoionization Detector (Brand and Model):
Landfill Gas Meter (Brand and Model):

Weather Data

START END
Barometric Pressure (in Hg): Barometric Pressure (in Hg):
Wind Direction (from the): Wind Direction (from the):
Wind Speed {mph): Wind Speed (mph):
Temperature (deg F): Temperature (deg F):
Humidity (%): Humidity (%):
Precipitation (inches): Precipitation (inches):

Weather Description:

Alr Sample Name: 00O\ — 7 -—IA-—O‘{Z_(_;_,Q/‘ [canister ID: 223220 |Gauge/Controller ID: QS’-&? 1

|Sample Type (check all that apply): w Indoor [ } Outdoor [ ] Ambient or Background Source [ ] Crawlspace [ ] Basement

|sample Location: ( “s' ﬂ‘IM £ irdnter A ISampIe Intake Height: <~ i

: = Sample Readings

START END

Date: “{/),Q/Z/} Date: \1 [+ /7_1‘
tme: ()74 Time: =~ j5 |
PID Reading (ppm): O PID Reading {ppm):  © 1 |
Canister Vacuum (in Hg): 7__‘3 Canister Vacuum (in Hg): {‘
CH,4 (% volume): O Q CH, (% volume): O O
CO; (% volume): ¢~ |\ CO, (%volume): (7 . \
0, (% volume): ’2.-[ " ._4 0, (% volume): 1O . c,
HS (% volume): o ! H,S (% volume): O

Notes:

HVAC operation/other ventilation considerations during sampling period: NO (‘“L/l“;\l‘i.. Vet i G-‘t ti‘/"b &
Alr Sample Name: oo — ~ /T —%7-¢ 2] |CanisterID: "L 0O Gauge/Controller ID: Owo%
|Sample Type (check all that apply): mndoor [ 1 Qutdoor [ ] Ambient or Background Source [ ] Crawlspace [ } Basement

|sample Location: Prepl . coo— 4Chla |sample intake Height: — ] '
Sample Readings
START END
pate: \f /72 /L/ Date: 'f/zé/z/}
Time: ow"i" Time: 154’53
PID Reading {(ppm): 0 ; D PID Reading (ppm): O ~ \
Canister Vacuum (in Hg): é’o) Canister Vacuum (in Hg): "‘l N S-
CH, (% volume): 9 0 CH, (% volume): 0 e @)
CO (% volume): A7 ) CO, (% volume): O o \
0, (% volume): 2_¢7 1 0; (%volume): = ¢ ™1
H,S (% volume): o H,S (% volume): O
Notes:

HVAC operation/other ventilation considerations during sampling period: H V AC_, _nojr '“'\_ QI , LW_J ag\/ ,ﬂ.ﬁ #v Do l\-—}v
. Aspect

Last Updated 4/23/2021 by DIM CONSULTING




Air Sample Collection Form

Aspect Project No.:

Page 2 ofi

Project Name: [ ' IL Address:
Date: 4 71,6“; 72 Field Representative: ﬁé Y4 éﬂ U

Completed Building Evaluation Form?

Provided Occupants with Pre-Sampling Instructions?

Photoionization Detector (Brand and Model):

Landfill Gas Meter (Brand and Model):

Woather Data

START

END

Barometric Pressure (in Hg):

Barometric Pressure (in Hg):

Wind Direction (from the):

Wind Direction (from the):

Wind Speed (mph): Wind Speed {mph):
Temperature (deg F): Temperature (deg F):
Humidity (%): Humidity (%):

Precipitation (inches):

Precipitation (inches):

Weather Description:

Air Sample Name: “ )t @ d~——-7 -1 k -0 2 { ICanister ID: cbj'—’j? \

|Gauge/controtier iD: OO0

Sample Type (check all that apply): { ] Outdoor

woor

[ 1 Ambient or Background Source

[ 1 Crawlspace [ 1 Basement

|Sample Location: W\a/ M~ {W_&E Y — Pb,}( ISampIe Intake Helght: -— 2=

Sample Readings

START

END

Date: "f{L(_, /'7/’

pate: M /2 (/2 |

Time: (Y9 t |

Time: &S

PID Reading (ppm): (% ,

PID Reading {ppm): o (]

Canister Vacuum (in Hg): %Q

Canister Vacuum (in Hg): q

CH, (% volume): 0 ;1 O CH, (% volume): a .0
CO, (Ghvolume): 4 ) CO, (% volume): (7 . O
0, (% volume): 9 O "";— 0, (% volume): 1La ]
H,5 (% volume): (&) H,S (% volume): s

Notes:

HVAC operation/other ventilation considerations during sampling period: H\j &c Q’ .

Alr Sample Name: <4feg  — 2 -TA ~ 0262

ICanister D: 7 0SS

IGauge/Controller o O7eY 9

ISample Type (check all that apply): b{ Indoor [ 1 Outdoor

[ 1 Ambient or Background Source

[ ] Crawlspace [ ] Basement

ISampIe Intake Height: ~™ “’

Sample Location: /, [\Cﬂ} Chey  EMNeclion
- —AAC

Sample Readings

HVAC operation/other ventilation considerations during sampling period: H\/_A ¢

&l

START END
Date: l(/zé/z / Date: 7 /‘LC, /7/,1
Time: oI Time:  j¥§ 77
PID Reading (ppm): ¢ . QO PID Reading (ppm): G . \
Canister Vacuum (in Hg): 7] _¢> Canister Vacuum (in Hg): &3
CH, (% volume): o8 )) CH, (% volume): oo O
CO, (%volume): ¢~ CO; (%volume): ¢, \
0, (% volume): Z2_L) ( 0, (% volume): “2.d —1
H,S (% volume): Q H,S (% volume): O
Notes:

Last Updated 4/23/2021 by DIM
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Air Sample Collection Form

Page 1 of j

Project Name: YA ¢ ¢ {{c { Address: Aspect Project No.:
[ -
Date: U} /2.6 “7 1 Field Representative: T25a 42/ é‘g/)

Completed Building Evaluation Form?

Provided Occupants with Pre-Sampling Instructions?

Photoionization Detector (Brand and Model):

Landfill Gas Meter (Brand and Model):

Weather Data
START END

Barometric Pressure (in Hg): Barometric Pressure (in Hg):

Wind Direction (from the): Wind Direction (from the):

Wind Speed (mph): Wind Speed (mph):

Temperature (deg F): Temperature (deg F):

Humidity (%): Humidity (%):
|Precipitation (inches): Precipitation (inches):

Weather Description:

Air Sample Name: <~ oo —AA — O 2l 2| ICanister ID: {B)"‘] ﬁ IGauge/Controller D: & 6603’

|Sample Type (check all that apply): [ ] Indoor rI ] Outdoor %Ambient or Background Source [ ] Crawlspace [ ] Basement

|sample Location: Odtdeoe 17t Qe ﬁ:azt lSampIe Intake Helght: ~— {7 !
\ Sample Readings
START END
Date: Y / 4 x/ 2./ Date:
Time: UM ¥ Time:  / (:J 719
PID Reading (ppm): G €O PID Reading (ppm):  (} - O~
Canister Vacuum (in Hg): "3 O Canister Vacuum (in Hg): ‘1
CH, (% volume): () O CH, (% volume): A .0
CO, (% volume):  § . \ CO, (% volume): d )
0, (% volume): 2L\ & 0, (% volume): 2(.Q
H,S (% volume): [») H,S (% volume): QO
Notes:

HVAC operation/other ventilation considerations during sampling period: N /}Q

Alr Sample Name: (A)S V] “AN—0 1-(‘2,_(2 2.1 ICanister D: (BSC o IGauge/ControIler ID: O@‘_@_ |

Sample Type (check all that apply): [ 1 Indoor [ ] Outdoor }Q Ambient or Background Source [ ] Crawlspace [ 1 Basement

Sample Location: o' vha Aw e LA “—HSample Intake Height: —=—3—— —Y '

Sample Readings

START END
Date: ‘1/%/‘1 | Date: 7/w/z/‘
Time: 06%_6 Time: [,!03"'
PID Reading (ppm): O 1O PID Reading (ppm): /). ()
Canister Vacuum (in Hg): 7_\ \ Canister Vacuum (in Hg): 7}
CH,4 (% volume): (') o CH, (% volume): O L
CO, (% volume): ¢ ,J\ CO, (% volume): () . \
0, (%volume):  —2_0 . ] 0, (%volume): = g . (y
HzS (% volume): (& O H,S (% volume): f)

Notes:

HVAC operation/other ventilation considerations during sampling period: N {A

Last Updated 4/23/2021 by DIM
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Air Sample Collectlon Form

Page i of 1

Project Name: beﬁl\ Ut— PN k Address: Aspect Project No.:
Date: 4 / 1-(9/ ~7 ,i Field Representative: eﬂ I Q‘[ 1
Completed Building Evaluation Form?
Provided Occupants with Pre-Sampling Instructions?
Photoionization Detector (Brand and Model):
Landfill Gas Meter (Brand and Model):
Weather Data
START END

Barometric Pressure (in Hg): Barometric Pressure (in Hg):

Wind Direction (from the): Wind Direction (from the):

Wind Speed (mph): Wind Speed (mph):
Temperature (deg F): Temperature (deg F):
Humidity (%): Humidity (%):

Precipitation (inches): Precipitation (inches):

\Weather Description:

Air Sample Name: {,)<() ~Ey { = LTh~0 ?'7-(4?1/? ICanisterID: 20"7{'1_,

IGauge/ControIIer 1D: 0") 55—3

|Sample Type (check all that apply): ﬁ Indoor [ ] Outdoor [ ] Ambient or Background Source [} Crawlspace [ 1 Basement
rSample Location: NQ,,) ‘i“ﬂﬂ %\Q [Sample Intake Helght: ~— *
Sample Readings

START

END

Date: 4 (1(‘3/7) pate: 1 [Z G j2 )

Time: R 57( Time: | {, 0

PID Reading (ppm): O , © PID Reading (ppm): oy |, |
Canister Vacuum (in Hg): 2 Q Canister Vacuum (in Hg): ‘}
CH, (% volume): (.0 CH, (% volume): 0 ; O
CO; (% volume): ;- \ CO, (% volume): O .0

0, (% volume): e F Y 0, (% volume): 2 0. “‘[
H2S (% volume): <> H,S (% volume): oo
Notes:

HVAC operation/other ventilation considerations during sampling period: NQ ‘w\'\{\d 3U‘~—

Alr Sample Name: {(J)S\) ~ ExX — Th— 02 (1A [CanisterD: 205 Y]

|Gauge/ControIIerID: O 6o

ISample Type (check all that apply): ()ngdoor [ ] Outdoor [ ] Ambient or Background Source

[ 1 Crawlspace [ 1 Basement

Sample Location: 5? CWYW AA}'.a’, A@Ek—. ISampIe Intake Height: -"{ l

Sample Readings

START END
Date: "'(/Lc_,/?,’ Date: V/Zb/’z,)
Time: O %> 4O Tme: | G /O
PID Reading (ppm): (9 ¢ () PID Reading (ppm): O \
Canister Vacuum (in Hg): 2 ’) Canister Vacuum (in Hg): 9 ,<'
CH, (% volume): () . O CH, (% volume): H 0
CO, (% volume): O .- l CO, (% volume): 7 .
0, (% volume): 2z I‘ @) O, (% volume): 2
H,S (% volume): (&) H,S (% volume): [

Notes:

HVAC operation/other ventilation considerations during sampling period: f_\ E:-, Al i A ,f-:m,\ s
Vool

Last Updated 4/23/2021 by DIM
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Air Sample Collection Form

Project Name: MQCOHUW\ ﬂWL Address:

Page 6_ of J

Aspect Project No.:
Date: (f / p 27 / 2| Field Representative: Q ﬁ/r}ﬂ/ ﬁ / /
Completed Building Evaluation Form?
Provided Occupants with Pre-Sampling Instructions?
Photoionization Detector (Brand and Model):
Landfill Gas Meter {Brand and Model):
Weather Data
START END

Barometric Pressure (in Hg):

Barometric Pressure (in Hg):

Wind Direction (from the):

Wind Direction (from the):

Wind Speed (mph}: Wind Speed (mph):
Temperature (deg F): Temperature (deg F):
Humidity (%): Humidity (%):

Precipitation (inches):

Precipitation (inches):

Weather Description:

Air Sample Name: {JJN\) -&d |~ TA- 0 2e2 |

ICanisterlD: (2%’72

|Gauge/00ntroller ID: 09[@.__7-,

|sample Type (check all that apply):  (¥.indoor [ ] Outdoor

[ 1 Ambient or Background Source

[ 1 Crawlspace [ ] Basement

Sample Location: "1, EIE: G‘;.gg N — iﬁ (,:' Vi

|sampte Intake Height: “~ 2 /

Sample Readings

START END
Date: ‘f /1,5 /’L,, Date: “{ /LC, /Z,;
Time: ()55 Y Time:  § (,‘Lg
PID Reading {ppm): Qx O PID Reading (ppm): o . l
Canister Vacuum (in Hg):. 'b \ Canister Vacuum (in Hg): ‘T
CH,, (% volume): 0 N 0 CH, (% volume). 2%, /D
O, (%volume): (7 ..\ CO, (% volume): (> ¢
0, (% volume): 2.4 () 0, (% volume): 29 !
H,S (% volume): O H,S (% volume): &=

Notes:

HVAC operation/other ventilation considerations during sampling period: Ac,/f {m‘../ L(n...‘-\ &~ n

Air Sample Name: [ )C () - TC A7 ~LA—0926 24 [canisteriD: [ 2572

|Gauge/Controller ID: ()& R, &

Sample Type (check all that apply): Mlndoor [ 1 Outdoor [ ] Ambient or Background Source [ ] Crawlspace [ ] Basement
sample Location: g\,fg% ¢ (véswo— Yokl |sample Intake Helght: +~ 2"
Sample Readings

START

END

pate: 7/ 24 [21

Time:  ()FHS Q)

Date:;’-ﬁr%“h's- N /26/2.
Tme: 1\

PID Reading (ppm): () ) PID Reading (ppm): &) « \

Canister Vacuum (in Hg): °}

Canister Vacuum (in Hg): LC)'

CH,4 (% volume): D L O CH, (% volume): foX b
CO, (% volume): Q '\ CO, (% volume): O O
0, (% volume): 2O 0, (% volume): 10 . c\
H,S (% volume): (5 H,S (% volume): o)
Notes:

HVAC operation/other ventilation considerations during sampling period: NQ ‘WIAL n(’{N A o

Last Updated 4/23/2021 by DIM
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Alr Sample Collection Form

Page __lof j

Project Name: [Mic (o {Lan~ ﬁfi Address: Aspect Project No.:
Date: ‘lf ! Th ‘/ 2| ) Field Representative: & XN l/\
Completed Building Evaluation Form?
Provided Occupants with Pre-Sampling Instructions?
Photoionization Detector (Brand and Model):
Landfill Gas Meter (Brand and Model):
Weather Data
START END

Barometric Pressure (in Hg):

Barometric Pressure (in Hg):

Wind Direction (from the):

Wind Direction (from the):

Wind Speed (mph): Wind Speed (mph):
Temperature (deg F): Temperature (deg F):
Humidity (%): Humidity (%):

Precipitation {inches):

Precipitation (inches):

Weather Description:

Alr Sample Name: "7 A X — | ’itoq% 2z

ICanisterID: R Ry A

|Gauge/ControIler D 0'76{‘ %

[ 1 Ambient or Background Source

[ 1 Crawlspace [ ] Basement

Sample Type (check all that apply:  [X] Indoor { 1 Outdoor
Sample Location: ‘74 AA ¥ i\‘!g \2‘ ~ CQunign”

[Sample Intake Height: — Y4
1

!

Sample Readings

START

END

Date: “] /%/’b!

Date: V] /% /Zl

HVAC operation/other ventilation considerations during sampling period:

No

Time: (Y35 " [ Time: I (;Zo)

PID Reading (ppm): C) O PID Reading (ppm): [ 3% \
Canister Vacuum (in Hg): 'Lﬁ Canister Vacuum (in Hg): 1 i «(
CHa (% volume): () o) CH, (% volume): 0 (]

CO, (%volume): g _ \ CO, (% volume): (7. (7

0, (% volume): 2.0 _;;'""' 0, (% volume): 6. “(

H,S (% volume): O H,S (% volume): )

Notes:

enck leA\e——

Air Sample Name: W5\ V - AA— O 26 2]

Canister ID: | HV O

IGauge/ControIler D: s %4 4)

|Sample Type (check all that apply): [ 1 Indoor [ 1 Outdoor

;(‘] Ambient or Background Source

[ ] Crawlspace [ ] Basement

|sample Location:—au\ o Yable s e RINY X kI_Sample Intake Height: «~ 3

Sariiple Readings

START

END

Date: ‘-‘f /LG /L[

Date: ‘f/w /Z_,/

Time: !') ﬁ (87,

Time: f é g “Z

PID Reading {(ppm): (") .

PID Reading (ppm): 4 , ©

Canister Vacuum (in Hg: 2. ©)

)

Canister Vacuum (in Hg):

HVAC operation/other ventilation considerations during sampling period: M f}\

CH, (%volume): () , O CHs (% volume): (). Q

CO, (% volume): ) . { CO, (%volumey ¢ O

0, %hvolume):  — 4 _ 7 0, (% volumey: 2.0 . [
H,S (% volume): <D H,S (% volumey): O
Notes:

Last Updated 4/23/2021 by DIM
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Soil Gas Sample Collection Form

project Name: M eCall(ymn Pﬂ\ﬂé
Date: '7 /'L“’ /7/ }

Brand and Model of Field Meters Used:

Photoionization Detector:

Address:

Page L of |

Aspect Project No.: 2] 0 227 _

Field Representative: 4?)6 A \’-&/ & H

M oo Lide

(&Y VN

Multi-Gas Meter:

& 00N

Helium Meter:

oAy - | - D027 2|

Soll Gas Sample NamerF i sr—042_

Cannister ID: &5\ 2~

Gauge/Controller ID: 0§

Sample Type: D{ Sub Slab Soil Gas (Slab Thickness:

[ 1 Shallow Soil Gas (< 15 feet)

l]’ﬂ )

[ ] Deep Soil Gas (> 15 feet)

|Barometric Pressure: 1) 5. (, 1

inches Hg and (rising)/(falling)

Subsurface Pressure:

[

inches we

Shut-In Vacuum Test Readings Final Purge Readings
|START Time: 5 o> Vacuum (inches Hg): fi/ PID (ppm) CH, (%LEL) CO, (%) 0, (%) He (%)
lEND Time: O, [ % Vacuum (inches Hg): /5 - '7 - 0- 0.0 ©
Sampling Readings
START Sample Time Interval END

Helium Shroud: (¥ N 25 %) start: 0Gis Hetium Shroud: () N A

Canister Vacuum (inches Hg): ”) () End: pl20 Canister Vacuum (inches Hg): 5’

CH, (% volume): & . & CH4 (% volume): ¢+ O

CO, (% volume): ., 2 CO, (% volume): . L

05 (% volume): 2 0,0 05 (% volume): ISV

H,S (% volume): o H,8 (% volume): 6.0

NowsEn 1l of L i BMY /o -

Isoil Gas Sample Name: ?09} -]-56 —e7272 ICannister D: B6 G IGauge D 207

Sample Type: ,[)(“Sub Slab Soil Gas (Siab Thickness: Lo B ) [ 1 Shallow Soil Gas (< 15 feet) [ 1 Deep Soil Gas (> 15 feet)
|Barometric Pressure: 29 b ( inches Hg and (rising)/(falling) |Subsurface Pressure: O .0 inches we

Shut-In Vacuum Test Readings Final Purge Readings
ISTART Time: §=fo Vacuum (inches Hg): / G PID (ppm) CH,4 (%LEL) CO, (%) 0, (%) He (%)
END  [Time: g=f/¢ |Vacuum (inchesHg:  [¢~ O (R O ¢ 19.C 1)
Sampling Readings
START Sample Time Interval END

Helium Shroud: C\D N ,)/_._;‘ (%) Start: Oﬂ [N Helium Shroud: & N -0 (%)

Canister Vacuum (inches Hg): ’Lf7 End: h ) Canister Vacuum (inches Hg):

CH,4 (% volume): (7 .© CH, (% volume): & Lo

CO, (% volume}): 6.0 CO,, (% volume): o .(

0, (% volume): lg.¢ 0, (% volume): \s .

H.S (% volume): £ 0 H.S (% volume): o .0

Notes: o ?ao\ owi \JJ"O__\ Svee )

Last Updated 4/23/2021 by EJM
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Soil Gas Sample Collection Form page "= ofi

Project Name: Mc(,oiiu b~ ﬁm’ lL Address: Aspect Project No.: 21D 2L
Date: / 7 / A Field Representative: % A Xl K[.l | \

Brand and Model of Field Meters Used:

Photoionization Detector:

Muiti-Gas Meter:

Helium Meter:
Soll Gas Sample Name: (50| — 2 _ < —0ov2917\ ICannister ID: 540 Gauge/Controller ID: 2 v\
Sample Type: Dd Sub Slab Soil Gas (Slab Thickness: % ) [ 1 Shallow Soil Gas (< 15 feet) [ ] Deep Soil Gas (> 15 feet})
|Barometric Pressure: ™) _9 < %) inches Hg and (rising)/(falling) [Subsurface Pressure: L@ inches wc
Shut-In Vacuum Test Readings Final Purge Readings
[sTART  [Time: 9 T35 |Vacuum (inches Hg): +4[5 PID (ppm) | CH, (%LEL) €O, (%) 0, (%) He (%)
lenp Time: Q77 YD  |vacuum (inches Hg): 'y O H.0 0.9 /9.4 o
Sampling Readings
START Sample Time Interval END

Helium Shroud: @ N ?o W (%) Start: ()’i I\ Helium Shroud: &> N 257, “7_(%)

Canister Vacuum (inches Hg): 3 0 End: 014 (, Canister Vacuum (inches Hg): =~

CH, (% volume): 0.0 CH; (% volume): o &

CO, (% volume): 0 2 CO (% volume):  ,, =7

0, (% volume): i C)v W4 0, (% volume): { 9 <1

HoS (% volume): 1) H,S (% volume): s}

Notes: Lo~ ‘fWI &“.irj,\g’ t”&b7,

Soll Gas Sample Name: R)SU -Exl - 5@7 — Q71| ICannister ID: i__?,»’ “ -;' IGauge D: go \

Sample Type: [“Sub Slab Soil Gas (Slab Thickness: 2 } [ ] Shallow Soil Gas {< 15 feet) [ 1 Deep Soil Gas (> 15 feet)
|Barometric Pressure: 2.9 . (o8 inches Hg and {rising)/(falling) [Subsurface Pressure: O. & inches wc

Shut-in Vacuum Test Readings Final Purge Readings
|START Time: 081 0 Vacuum (inches Hg):  / 5/ PID (ppm) CH, (%LEL) CO, (%) 0, (%) He (%)
[enp Time: s @77 [Vacuum (inches Hg: | 2 0. G 0.6 o /7. g 16)
Sampling Readings
START Sample Time Interval END

|Helium Shroud: CY) N .o (%) Start: (ls 5 Helium Shroud: CD N -5 (%)

Canister Vacuum (inches Hg): .-LC) End: of‘jL{ o - Canister Vacuum (inches Hg): g’

CH,4 (% volume): 5.6 CHj, (% volume): 0 . O

CO, (% volume): A Y CO, (% volume): . Y

0, (% volume): 1.8 0, (% volume): / 9.8

|H.S (% volume): o H,S (% volume): O

Notes: (Lol leeded .-_.\ﬂ[ws V Erdessio— bui ]o[,?__ J~ etecdreee! /W}W S’b'Aﬁe,. Foou——,

“Aspect

Last Updated 4/23/2021 by EJM CONSULTING



Project Name: M1 ¢ (gl [ mn Favll
Date: 7/ /’LVI _/)7/ \
Brand and Model of Field Meters Used:

Photoionization Detector:

Soll Gas Sample Collection Form

Address:

Page _?3_ of }_/!_

Aspect ProjectNo..  2.{v 27 1.

Field Representative: %{_; ., [a (’}
At —

Multi-Gas Meter:

Helium Meter:

Soll Gas Sample Name: (,.)SV —ExL~-56- Ou27 7/,] ICannister ID: %’L@ O

lGauge/Controller D: Z.Y7%

Sample Type: [ Sub Slab Soil Gas (Slab Thickness:

EXR

[ 1 Shallow Soil Gas (< 15 feet)

[ 1 Deep Soil Gas (> 15 feet)

|Barometric Pressure: 7 <), (,? ', inches Hgand (rising)/(falling) |Subsurface Pressure:  ~ | (») inches wc
Shut-In Vacuum Test Readings Final Purge ReadIngs
|START Time: OQI( Vacuum (inches Hg): /g/ PID (ppm) CH,4 (%LEL) CO, (%) 0, (%) He (%)
lenp Time: ()€)72.4 Vacuum (inches Hg): /";/ O« 6.0 o G 14 S o
Sampling Readings
START Sample Time Interval END

Helium Shroud: @ N - 0 (%) Start: 04] 'Z_’}/ Helium Shroud: GJ N =) (%)

Canister Vacuum (inches Hg): 7<) End: 0‘-‘1 ;0 Canister Vacuum (inches Hg): tg

CH, (% volume): .0 CH, (% volume): 0.0

CO, (% volume): [®) G CO, (% volume): .71

0, (% volume): 19 .9 0, (% volume): 79 5~

|H28 (% volume): S H,S (% volume): o

Notes: CPL(-&Cf‘eA 00&3\&_ G&{ﬁg\ M—SC;)W cg' - W50 exdersoe— oui \AfiY\)’
<

Soil Gas Sample Name: (, ) () -EA 4 -3G -6 2 Cannister ID: 2.V 3 ) GaugeID: 1§
Sample Type: M Sub Slab Soil Gas (Slab Thickness: ) [ ] Shallow Soil Gas (< 15 feet) [ 1 Deep Soil Gas (> 15 feet)
Barometric Pressure: ) <y . (¥ inches Hgand (rising)/(falling) |Subsurface Pressure: ) inches we

Shut-In Vacuum Test Readings Final Purge Readings
START Time: IOio Vacuum (inches Hg): (5 PID (ppm) CH, (%LEL) CO, (%) 0, (%) He (%)
[END Time: foej; vacuum (inches Hg): o) O.0 0.6 o o

Sampling Readings
START Sample Time Interval END

|Helium Shroud: C\Q N L "T’ (%) Start: lo 1.2 Helium Shroud: @ N Ak (%)
Canister Vacuum (inches Hg): 2> End: | o'bs/ Canister Vacuum (inches Hg): (

CH,4 (% volume): =) CH, (% volume): (O
(®) (&]
CO, (% volume): CO, (% volume):: ¢ ©
0, (% volume): 2.0 - 0, (% volume): 1_0 Sy -
|H.S (% volume): H,S (% volume): o

o>

Notes: Oi&g,@o-é& S (b 3 G?Ujﬁr l’v-"*"*:i WSV educsbtoa— Bu\:lq'/.

Last Updated 4/23/2021 by EJM
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Soll Gas Sample Collection Form

Project Name: MMe fof fip— )%% Address:

Page i of 4

Aspect ProjectNo.: 7 /42 7.1

Date: (7’1/ 27 ‘/ |
Brand and Model of Field Meters Used:

Photoionization Detector:

Field Representative: _/b?{,; yr}-z:/ //" //

Multi-Gas Meter:

Helium Meter:

Soll Gas Sample Name: (Uf(/ - E-7_~ S(, 0277 ) |camister i 2454

lGauge/ControIIerlD: -;U:_i

Sample Type: [ )( Sub Slab Soil Gas (Slab Thickness:

)

[ 1 Shallow Soil Gas (< 15 feet) [ 1 Deep Soil Gas (> 15 feet)

Barometric Pressure: ) 4 , b8

inches Hg and (rising)/(falling)

Subsurface Pressure: inches we

(2

Shut-In Vacuum Test Readings

Final Purge Readings

START Time: ’0‘1 ‘7 Vacuum (inches Hg): (7 PID (ppm) CH, (%LEL) CO. (%) 0, (%) He (%)
END Time: (%77~ [Vacuum (inches Hg): j 5 0. % 6. © 6.0 2.2 )]
Sampling Readings
START Sample Time Interval END
Helium Shroud: Q() N 'btﬁ (%) Start: /05"& Helium Shroud: d) N 70 (%)
Canister Vacuum (inches Hg): '2, ) End: //ﬂ / Canister Vacuum (inches Hg): 7
CH,4 (% volume): O O CH4 (% volume): = &
CO, (% volume): ¢ O CO, (% volume): & . &
05 (% volume): 70 /} 0, (% volume): 7o U
H,S (% volume): [ H,S (% volume): o TN

Notes: CPM f—  cetnter ,-{‘ %{W\_ COACL (oo T~ wWSU edee ddr——0 b fd?_~

Soil Gas Sample Name:

Cannister ID: Gauge ID:

Sample Type: [ ] Sub Slab Soil Gas (Slab Thickness:

)

[ ] Shallow Soil Gas (< 15 feet) [ 1 Deep Soil Gas (> 15 feet)

Barometric Pressure:

inches Hg and (rising)/(falling)

Subsurface Pressure: inches wc

Shut-In Vacuum Test Readings

Final Purge Readings

START Time: Vacuum (inches Hg): PID {ppm}) CH,4 (%LEL) CO, (%) 0O, (%) He (%)
END Time: Vacuum (inches Hg):
Sampling Readings
START Sample Time Interval END
iHeIium Shroud: Y N (%) Start: Helium Shroud: Y N (%)
ICanister Vacuum (inches Hg): End: Canister Vacuum (inches Hg):

CH,4 (% volume):

CO, (% volume):

0., (% volume):

|H23 (% volume):

CH, (% volume):

CO, (% volume):

0, (% volume):

H,S (% volume):

INotes:

Last Updated 4/23/2021 by EJM
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APPENDIX C

Photo Log






ASPECT CONSULTING

Photograph 1. McCollum Pool Building Office sampling location.
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Photograph 2. McCollum Pool Building Lobby sampling location.
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Photograph 3. WSU Extension Building northeast office sampling location.
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(-
Photograph 4. WSU Extension Building northeast office sampling location.
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Photograph 5. WSU Education Building Cougar Classroom sampling location.
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Photograph 6.

WSU Education Building Evergreen Classroom sampling location.
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Photograph 7. BMX Building sampling location.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

James E. Bruya, Ph.D. 3012 16th Avenue West

Yelena Aravkina, M.S. Seattle, WA 98119-2029

Michael Erdahl, B.S. (206) 285-8282

Arina Podnozova, B.S. fbi@isomedia.com

Eric Young, B.S. www.friedmanandbruya.com
May 11, 2021

Delia Massey, Project Manager
Aspect Consulting, LLC

710 2nd Ave S, Suite 550
Seattle, WA 98104

Dear Ms Massey:

Included are the results from the testing of material submitted on April 27, 2021 from
the McCollum Park 210222, F&BI 104488 project. There are 61 pages included in this
report.

We appreciate this opportunity to be of service to you and hope you will call if you have
any questions.

Sincerely,

FRIEDMAN & BRUYA, INC.

Al o

Michael Erdahl
Project Manager

Enclosures

c: Aspect Data, Peter Banister
ASP0511R.DOC



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

CASE NARRATIVE

This case narrative encompasses samples received on April 27, 2021 by Friedman &
Bruya, Inc. from the Aspect Consulting, LLLC McCollum Park 210222, F&BI 104488
project. Samples were logged in under the laboratory ID’s listed below.

Laboratory ID Aspect Consulting, LL.C
104488 -01 Pool-AA-042621
104488 -02 Pool-1-TA-042621
104488 -03 Pool-2-TA-042621
104488 -04 Stream-1-1A-042621
104488 -05 Stream-2-1A-042621
104488 -06 Stream-3-1A-042621
104488 -07 Stream-AA-042621
104488 -08 WSU-AA-042621
104488 -09 WSU-Ex1-IA-042621
104488 -10 WSU-Ex2-IA-042621
104488 -11 WSU-Ed1-IA-042621
104488 -12 WSU-Ed2-TA-042621
104488 -13 BMX-1-TIA-042621
104488 -14 BMX-AA-042621
104488 -15 BMX-1-SG-042721
104488 -16 Pool-1-SG-042721
104488 -17 Pool-2-SG-042721
104488 -18 WSU-Ex1-SG-042721
104488 -19 WSU-Ex2-SG-042721
104488 -20 WSU-Ed1-SG-042721
104488 -21 WSU-Ed2-SG-042721

Non-petroleum compounds identified in the air phase hydrocarbon (APH) ranges were
subtracted per the MA-APH method.

Several TO15 compounds exceeded the calibration range. The data were qualified
accordingly. In addition, the TO15 methylene chloride detections were qualified as due

to laboratory contamination.

Naphthalene by TO15 was reported below the lowest calibration sample in several
samples. The data were qualified accordingly.

All quality control requirements were acceptable.



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: Pool-AA-042621 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-01
Date Analyzed: 04/30/21 Data File: 043012.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 91 70 130

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics 120
APH EC9-12 aliphatics <25
APH EC9-10 aromatics <25



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: Pool-1-IA-042621

Date Received: 04/27/21
Date Collected: 04/26/21
Date Analyzed: 04/30/21
Matrix: Air
Units: ug/m3
%

Surrogates: Recovery:
4-Bromofluorobenzene 94

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics 390
APH EC9-12 aliphatics 36

APH EC9-10 aromatics <25

Client:
Project:
Lab ID:

Data File:
Instrument:
Operator:

Lower
Limit:
70

Upper
Limit:
130

Aspect Consulting, LL.C
McCollum Park 210222
104488-02

043013.D

GCMS7

bat



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: Pool-2-IA-042621

Date Received: 04/27/21
Date Collected: 04/26/21
Date Analyzed: 04/30/21
Matrix: Air
Units: ug/m3
%

Surrogates: Recovery:
4-Bromofluorobenzene 95

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics 370
APH EC9-12 aliphatics 25

APH EC9-10 aromatics <25

Client:
Project:
Lab ID:

Data File:
Instrument:
Operator:

Lower
Limit:
70

Upper
Limit:
130

Aspect Consulting, LL.C
McCollum Park 210222
104488-03

043014.D

GCMS7

bat



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: Stream-1-IA-042621

Date Received: 04/27/21
Date Collected: 04/26/21
Date Analyzed: 04/30/21
Matrix: Air
Units: ug/m3
%

Surrogates: Recovery:
4-Bromofluorobenzene 91

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics 130
APH EC9-12 aliphatics 67

APH EC9-10 aromatics <25

Client:
Project:
Lab ID:

Data File:
Instrument:
Operator:

Lower
Limit:
70

Upper
Limit:
130

Aspect Consulting, LL.C
McCollum Park 210222
104488-04

043015.D

GCMS7

bat



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: Stream-2-IA-042621

Date Received: 04/27/21
Date Collected: 04/26/21
Date Analyzed: 04/30/21
Matrix: Air
Units: ug/m3
%

Surrogates: Recovery:
4-Bromofluorobenzene 90

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics 100
APH EC9-12 aliphatics <25

APH EC9-10 aromatics <25

Client:
Project:
Lab ID:

Data File:
Instrument:
Operator:

Lower
Limit:
70

Upper
Limit:
130

Aspect Consulting, LL.C
McCollum Park 210222
104488-05

043016.D

GCMS7

bat



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: Stream-3-IA-042621

Date Received: 04/27/21
Date Collected: 04/26/21
Date Analyzed: 04/30/21
Matrix: Air
Units: ug/m3
%

Surrogates: Recovery:
4-Bromofluorobenzene 87

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics 120
APH EC9-12 aliphatics 36

APH EC9-10 aromatics <25

Client:
Project:
Lab ID:

Data File:
Instrument:
Operator:

Lower
Limit:
70

Upper
Limit:
130

Aspect Consulting, LL.C
McCollum Park 210222
104488-06

043017.D

GCMS7

bat



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: Stream-AA-042621

Date Received: 04/27/21
Date Collected: 04/26/21
Date Analyzed: 05/01/21
Matrix: Air
Units: ug/m3
%

Surrogates: Recovery:
4-Bromofluorobenzene 91

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics 100
APH EC9-12 aliphatics <25
APH EC9-10 aromatics <25

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Lower Upper
Limit: Limit:
70 130

Aspect Consulting, LL.C
McCollum Park 210222
104488-07

043018.D

GCMS7

bat



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: WSU-AA-042621

Date Received: 04/27/21
Date Collected: 04/26/21
Date Analyzed: 05/01/21
Matrix: Air
Units: ug/m3
%

Surrogates: Recovery:
4-Bromofluorobenzene 89

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics 85
APH EC9-12 aliphatics <25

APH EC9-10 aromatics <25

Client:
Project:
Lab ID:

Data File:
Instrument:
Operator:

Lower
Limit:
70

Upper
Limit:
130

Aspect Consulting, LLC
McCollum Park 210222
104488-08

043019.D

GCMS7

bat



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: WSU-Ex1-IA-042621 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-09
Date Analyzed: 05/01/21 Data File: 043020.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 91 70 130

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics 120
APH EC9-12 aliphatics <25
APH EC9-10 aromatics <25

10



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: WSU-Ex2-IA-042621 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-10
Date Analyzed: 05/01/21 Data File: 043021.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 91 70 130

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics 130
APH EC9-12 aliphatics <25
APH EC9-10 aromatics <25

11



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: WSU-Ed1-IA-042621 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-11
Date Analyzed: 05/01/21 Data File: 043022.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 90 70 130

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics 170
APH EC9-12 aliphatics <25
APH EC9-10 aromatics <25

12



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: WSU-Ed2-IA-042621 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-12
Date Analyzed: 05/01/21 Data File: 043023.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 91 70 130

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics 150
APH EC9-12 aliphatics 150
APH EC9-10 aromatics <25

13



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: BMX-1-1A-042621 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-13
Date Analyzed: 05/01/21 Data File: 043024.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 88 70 130

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics 130
APH EC9-12 aliphatics <25
APH EC9-10 aromatics <25

14



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: BMX-AA-042621

Date Received: 04/27/21
Date Collected: 04/26/21
Date Analyzed: 05/01/21
Matrix: Air
Units: ug/m3
%

Surrogates: Recovery:
4-Bromofluorobenzene 88

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics 110
APH EC9-12 aliphatics <25
APH EC9-10 aromatics <25

Client:

Project:
Lab ID:
Data File:
Instrument:
Operator:

Lower
Limit:
70

15

Upper
Limit:
130

Aspect Consulting, LLC
McCollum Park 210222
104488-14

043025.D

GCMS7

bat



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: BMX-1-SG-042721 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-15 1/5.2
Date Analyzed: 04/28/21 Data File: 042825.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 89 70 130

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics 560
APH EC9-12 aliphatics <130
APH EC9-10 aromatics <130

16



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: Pool-1-SG-042721

Date Received: 04/27/21
Date Collected: 04/26/21
Date Analyzed: 04/29/21
Matrix: Air
Units: ug/m3
%

Surrogates: Recovery:
4-Bromofluorobenzene 95

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics 800
APH EC9-12 aliphatics 260
APH EC9-10 aromatics <140

Client:

Project:
Lab ID:
Data File:
Instrument:
Operator:

Lower
Limit:
70

17

Upper
Limit:
130

Aspect Consulting, LL.C
McCollum Park 210222
104488-16 1/5.6
042826.D

GCMS7

bat



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: Pool-2-SG-042721

Date Received: 04/27/21
Date Collected: 04/26/21
Date Analyzed: 04/29/21
Matrix: Air
Units: ug/m3
%

Surrogates: Recovery:
4-Bromofluorobenzene 99

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics 890
APH EC9-12 aliphatics 280
APH EC9-10 aromatics <140

Client:

Project:
Lab ID:
Data File:
Instrument:
Operator:

Lower
Limit:
70

18

Upper
Limit:
130

Aspect Consulting, LL.C
McCollum Park 210222
104488-17 1/5.5
042827.D

GCMS7

bat



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: WSU-Ex1-SG-042721 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-18 1/5.9
Date Analyzed: 04/29/21 Data File: 042828.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 93 70 130

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics 530
APH EC9-12 aliphatics <150
APH EC9-10 aromatics <150

19



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: WSU-Ex2-SG-042721 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-19 1/8.5
Date Analyzed: 04/29/21 Data File: 042831.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 91 70 130

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics 730
APH EC9-12 aliphatics <210
APH EC9-10 aromatics <210

20



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: WSU-Ed1-SG-042721 Client:

Date Received: 04/27/21
Date Collected: 04/26/21
Date Analyzed: 04/29/21

Matrix: Air
Units: ug/m3
%
Surrogates: Recovery:
4-Bromofluorobenzene 91
Concentration
Compounds: ug/m3
APH EC5-8 aliphatics 520
APH EC9-12 aliphatics 150

APH EC9-10 aromatics <140

Instrument:

Aspect Consulting, LL.C
McCollum Park 210222
104488-20 1/5.5
042829.D

GCMS7

bat



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: WSU-Ed2-SG-042721 Client:

Date Received: 04/27/21
Date Collected: 04/26/21
Date Analyzed: 04/29/21

Matrix: Air
Units: ug/m3
%
Surrogates: Recovery:
4-Bromofluorobenzene 90
Concentration
Compounds: ug/m3
APH EC5-8 aliphatics 510
APH EC9-12 aliphatics <140

APH EC9-10 aromatics <140

Instrument:

Aspect Consulting, LL.C
McCollum Park 210222
104488-21 1/5.7
042830.D

GCMS7

bat



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: Method Blank Client: Aspect Consulting, LLC
Date Received: Not Applicable Project: McCollum Park 210222
Date Collected: Not Applicable Lab ID: 01-858 MB
Date Analyzed: 04/30/21 Data File: 043011.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 93 70 130

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics <75
APH EC9-12 aliphatics <25
APH EC9-10 aromatics <25

23



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: Method Blank Client: Aspect Consulting, LLC
Date Received: Not Applicable Project: McCollum Park 210222
Date Collected: Not Applicable Lab ID: 01-849 MB
Date Analyzed: 04/28/21 Data File: 042816.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 91 70 130

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics <75
APH EC9-12 aliphatics <25
APH EC9-10 aromatics <25

24



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: Pool-AA-042621 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-01
Date Analyzed: 04/30/21 Data File: 043012.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 92 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <1.2 <0.7 1,2-Dichloropropane
Dichlorodifluoromethane 2.6 0.53 1,4-Dioxane
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane
F-114 <0.7 <0.1 Methyl methacrylate
Vinyl chloride <0.26 <0.1 Heptane
1,3-Butadiene <0.044 <0.02 Bromodichloromethane
Butane <4.8 <2 Trichloroethene
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene
Chloroethane <2.6 <1 4-Methyl-2-pentanone
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene
Ethanol <7.5 <4 Toluene
Acrolein 0.22 0.097 1,1,2-Trichloroethane
Pentane <3 <1 2-Hexanone
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene
Acetone 7.2 3.0 Dibromochloromethane
2-Propanol <8.6 <3.5 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene
Methylene chloride T4vele 21vele 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <12 <4 Nonane
3-Chloropropene <1.6 <0.5 Isopropylbenzene
CFC-113 <0.77 <0.1 2-Chlorotoluene
Carbon disulfide <6.2 <2 Propylbenzene
Methyl t-butyl ether (MTBE) <1.8 <0.5 4-Ethyltoluene
Vinyl acetate <7 <2 m,p-Xylene
1,1-Dichloroethane <0.4 <0.1 o-Xylene
cis-1,2-Dichloroethene <0.4 <0.1 Styrene
Hexane <3.5 <1 Bromoform
Chloroform 0.088 0.018 Benzyl chloride
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene
Tetrahydrofuran <0.29 <0.1 1,2,4-Trimethylbenzene
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) 0.073 0.018 1,4-Dichlorobenzene
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene
Carbon tetrachloride 0.44 0.070 1,2,4-Trichlorobenzene
Benzene <0.32 <0.1 Naphthalene
Cyclohexane <6.9 <2 Hexachlorobutadiene

25

Concentration
ug/m3 ppbv
<0.23 <0.05
<0.36 <0.1
<4.7 <1
<4.1 <1
<4.1 <1
<0.067 <0.01
<0.11 <0.02
<0.45 <0.1
<4.1 <1
<0.45 <0.1
<19 <5
<0.055 <0.01
<4.1 <1
<6.8 <1
<0.085 <0.01
<0.077 <0.01
<0.46 <0.1
<0.43 <0.1
<0.14 <0.02
<5.2 <1
<2.5 <0.5
<5.2 <1
<2.5 <0.5
<2.5 <0.5
<0.87 <0.2
<0.43 <0.1
<0.85 <0.2
<2.1 <0.2
<0.052 <0.01
<2.5 <0.5
<2.5 <0.5
<0.6 <0.1
<0.23 <0.038
<0.6 <0.1
<0.74 <0.1
0.089j 0.017;
<0.53 <0.05



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: Pool-1-1A-042621 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-02
Date Analyzed: 04/30/21 Data File: 043013.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 95 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <1.2 <0.7 1,2-Dichloropropane
Dichlorodifluoromethane 2.8 0.56 1,4-Dioxane
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane
F-114 <0.7 <0.1 Methyl methacrylate
Vinyl chloride <0.26 <0.1 Heptane
1,3-Butadiene <0.044 <0.02 Bromodichloromethane
Butane 110 ve 45 ve Trichloroethene
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene
Chloroethane <2.6 <1 4-Methyl-2-pentanone
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene
Ethanol 50 ve ca 27 veca Toluene
Acrolein 0.54 0.23 1,1,2-Trichloroethane
Pentane 28 9.4 2-Hexanone
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene
Acetone <4.8 <2 Dibromochloromethane
2-Propanol <8.6 <3.5 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene
Methylene chloride 50 lc 14 1c 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <12 <4 Nonane
3-Chloropropene <1.6 <0.5 Isopropylbenzene
CFC-113 <0.77 <0.1 2-Chlorotoluene
Carbon disulfide <6.2 <2 Propylbenzene
Methyl t-butyl ether (MTBE) <1.8 <0.5 4-Ethyltoluene
Vinyl acetate <7 <2 m,p-Xylene
1,1-Dichloroethane <0.4 <0.1 o-Xylene
cis-1,2-Dichloroethene <0.4 <0.1 Styrene
Hexane 7.5 2.1 Bromoform
Chloroform 0.14 0.029 Benzyl chloride
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene
Tetrahydrofuran <0.29 <0.1 1,2,4-Trimethylbenzene
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) 0.077 0.019 1,4-Dichlorobenzene
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene
Carbon tetrachloride 0.46 0.073 1,2,4-Trichlorobenzene
Benzene 3.6 1.1 Naphthalene
Cyclohexane <6.9 <2 Hexachlorobutadiene

26

Concentration
ug/m3 ppbv
<0.23 <0.05
<0.36 <0.1
<4.7 <1
<4.1 <1
4.4 1.1
<0.067 <0.01
<0.11 <0.02
<0.45 <0.1
<4.1 <1
<0.45 <0.1
29 7.7
<0.055 <0.01
<4.1 <1
<6.8 <1
<0.085 <0.01
<0.077 <0.01
<0.46 <0.1
2.2 0.51
<0.14 <0.02
<5.2 <1
<2.5 <0.5
<5.2 <1
<2.5 <0.5
<2.5 <0.5
8.8 2.0
2.8 0.64
<0.85 <0.2
<2.1 <0.2
<0.052 <0.01
<2.5 <0.5
5.7 1.2
<0.6 <0.1
1.1 0.19
<0.6 <0.1
<0.74 <0.1
0.57 0.11
<0.53 <0.05



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: Pool-2-1A-042621 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-03
Date Analyzed: 04/30/21 Data File: 043014.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 96 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <1.2 <0.7 1,2-Dichloropropane
Dichlorodifluoromethane 2.6 0.52 1,4-Dioxane
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane
F-114 <0.7 <0.1 Methyl methacrylate
Vinyl chloride <0.26 <0.1 Heptane
1,3-Butadiene <0.044 <0.02 Bromodichloromethane
Butane 120 ve 49 ve Trichloroethene
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene
Chloroethane <2.6 <1 4-Methyl-2-pentanone
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene
Ethanol 64 veca 34veca Toluene
Acrolein 0.37 0.16 1,1,2-Trichloroethane
Pentane 28 9.5 2-Hexanone
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene
Acetone <4.8 <2 Dibromochloromethane
2-Propanol <8.6 <3.5 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene
Methylene chloride 6lvelc 17vele 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <12 <4 Nonane
3-Chloropropene <1.6 <0.5 Isopropylbenzene
CFC-113 <0.77 <0.1 2-Chlorotoluene
Carbon disulfide <6.2 <2 Propylbenzene
Methyl t-butyl ether (MTBE) <1.8 <0.5 4-Ethyltoluene
Vinyl acetate <7 <2 m,p-Xylene
1,1-Dichloroethane <0.4 <0.1 o-Xylene
cis-1,2-Dichloroethene <0.4 <0.1 Styrene
Hexane 7.6 2.2 Bromoform
Chloroform 0.14 0.028 Benzyl chloride
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene
Tetrahydrofuran <0.29 <0.1 1,2,4-Trimethylbenzene
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) 0.077 0.019 1,4-Dichlorobenzene
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene
Carbon tetrachloride 0.46 0.073 1,2,4-Trichlorobenzene
Benzene 3.7 1.2 Naphthalene
Cyclohexane <6.9 <2 Hexachlorobutadiene

27

Concentration
ug/m3 ppbv
<0.23 <0.05
<0.36 <0.1
<4.7 <1
<4.1 <1
4.8 1.2
<0.067 <0.01
<0.11 <0.02
<0.45 <0.1
<4.1 <1
<0.45 <0.1
28 7.4
<0.055 <0.01
<4.1 <1
<6.8 <1
<0.085 <0.01
<0.077 <0.01
<0.46 <0.1
2.3 0.52
<0.14 <0.02
<5.2 <1
<2.5 <0.5
<5.2 <1
<2.5 <0.5
<2.5 <0.5
9.2 2.1
3.0 0.68
<0.85 <0.2
<2.1 <0.2
<0.052 <0.01
<2.5 <0.5
5.7 1.2
<0.6 <0.1
0.84 0.14
<0.6 <0.1
<0.74 <0.1
0.55 0.10
<0.53 <0.05



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: Stream-1-1A-042621 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-04 1/1.5
Date Analyzed: 05/06/21 Data File: 050616.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 99 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <1.8 <1 1,2-Dichloropropane
Dichlorodifluoromethane 2.3 0.46 1,4-Dioxane
Chloromethane <5.6 <2.7 2,2,4-Trimethylpentane
F-114 <1 <0.15 Methyl methacrylate
Vinyl chloride <0.38 <0.15 Heptane
1,3-Butadiene 0.070 0.031 Bromodichloromethane
Butane <7.1 <3 Trichloroethene
Bromomethane <3.5 <0.9 cis-1,3-Dichloropropene
Chloroethane <4 <1.5 4-Methyl-2-pentanone
Vinyl bromide <0.66 <0.15 trans-1,3-Dichloropropene
Ethanol 58 ve 31 ve Toluene
Acrolein 1.1 0.46 1,1,2-Trichloroethane
Pentane <44 <1.5 2-Hexanone
Trichlorofluoromethane <3.4 <0.6 Tetrachloroethene
Acetone 20 8.6 Dibromochloromethane
2-Propanol 87 ve 35 ve 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <0.59 <0.15 Chlorobenzene
trans-1,2-Dichloroethene <0.59 <0.15 Ethylbenzene
Methylene chloride 84 vele 24velc 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <18 <6 Nonane
3-Chloropropene <2.3 <0.75 Isopropylbenzene
CFC-113 <1.1 <0.15 2-Chlorotoluene
Carbon disulfide <9.3 <3 Propylbenzene
Methyl t-butyl ether (MTBE) <2.7 <0.75 4-Ethyltoluene
Vinyl acetate <11 <3 m,p-Xylene
1,1-Dichloroethane <0.61 <0.15 o0-Xylene
cis-1,2-Dichloroethene <0.59 <0.15 Styrene
Hexane <5.3 <1.5 Bromoform
Chloroform 0.27 0.055 Benzyl chloride
Ethyl acetate <11 <3 1,3,5-Trimethylbenzene
Tetrahydrofuran <0.44 <0.15 1,2,4-Trimethylbenzene
2-Butanone (MEK) <4.4 <1.5 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) 0.10 0.025 1,4-Dichlorobenzene
1,1,1-Trichloroethane <0.82 <0.15 1,2-Dichlorobenzene
Carbon tetrachloride 0.52 0.082 1,2,4-Trichlorobenzene
Benzene <0.48 <0.15 Naphthalene
Cyclohexane <10 <3 Hexachlorobutadiene

28

Concentration
ug/m3 ppbv
<0.35 <0.075
<0.54 <0.15
<7 <1.5
<6.1 <1.5
<6.1 <1.5
<0.1 <0.015
<0.16 <0.03
<0.68 <0.15
<6.1 <1.5
<0.68 <0.15
<28 <7.5
<0.082 <0.015
<6.1 <1.5
<10 <1.5
<0.13 <0.015
<0.12 <0.015
<0.69 <0.15
<0.65 <0.15
<0.21 <0.03
<7.9 <1.5
<3.7 <0.75
<7.8 <1.5
<3.7 <0.75
<3.7 <0.75
1.7 0.40
<0.65 <0.15
<1.3 <0.3
<3.1 <0.3
<0.078 <0.015
<3.7 <0.75
<3.7 <0.75
<0.9 <0.15
<0.35 <0.057
<0.9 <0.15
<1.1 <0.15
0.26 0.05
<0.8 <0.08



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: Stream-1-1A-042621 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-04
Date Analyzed: 04/30/21 Data File: 043015.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 93 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <1.2 <0.7 1,2-Dichloropropane
Dichlorodifluoromethane 2.4 0.48 1,4-Dioxane
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane
F-114 <0.7 <0.1 Methyl methacrylate
Vinyl chloride <0.26 <0.1 Heptane
1,3-Butadiene 0.11 0.051 Bromodichloromethane
Butane <4.8 <2 Trichloroethene
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene
Chloroethane <2.6 <1 4-Methyl-2-pentanone
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene
Ethanol 54 veca 29veca Toluene
Acrolein 0.91 0.39 1,1,2-Trichloroethane
Pentane <3 <1 2-Hexanone
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene
Acetone 19 7.9 Dibromochloromethane
2-Propanol 96 ve 39 ve 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene
Methylene chloride 78vele 22velc 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <12 <4 Nonane
3-Chloropropene <1.6 <0.5 Isopropylbenzene
CFC-113 <0.77 <0.1 2-Chlorotoluene
Carbon disulfide <6.2 <2 Propylbenzene
Methyl t-butyl ether (MTBE) <1.8 <0.5 4-Ethyltoluene
Vinyl acetate <7 <2 m,p-Xylene
1,1-Dichloroethane <0.4 <0.1 o-Xylene
cis-1,2-Dichloroethene <0.4 <0.1 Styrene
Hexane <3.5 <1 Bromoform
Chloroform 0.27 0.056 Benzyl chloride
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene
Tetrahydrofuran <0.29 <0.1 1,2,4-Trimethylbenzene
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) 0.10 0.025 1,4-Dichlorobenzene
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene
Carbon tetrachloride 0.47 0.074 1,2,4-Trichlorobenzene
Benzene <0.32 <0.1 Naphthalene
Cyclohexane <6.9 <2 Hexachlorobutadiene

29

Concentration
ug/m3 ppbv
<0.23J <0.054J
<0.36J <0.14J
<4.7J <1ldJ
<4.1dJ <1ld
<4.1dJ <1dJ
<0.067J <0.01J
<0.11J <0.02d
<0.45dJ <0.14d
<4.1d <1d
<0.45J <0.1J
<19dJ <5dJ
<0.055J <0.014J
<4.1J <1ld
<6.84J <1d
<0.085J <0.01dJ
<0.077Jd <0.01dJ
<0.46 <0.1
<0.43 <0.1
<0.14 <0.02
<5.2 <1
<2.5 <0.5
<5.2 <1
<2.5 <0.5
<2.5 <0.5
1.3 0.29
<0.43 <0.1
<0.85 <0.2
<2.1 <0.2
<0.052 <0.01
<2.5 <0.5
<2.5 <0.5
<0.6 <0.1
<0.23 <0.038
<0.6 <0.1
<0.74 <0.1
0.2 0.038
<0.53 <0.05



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: Stream-2-1A-042621 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-05
Date Analyzed: 04/30/21 Data File: 043016.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 91 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <1.2 <0.7 1,2-Dichloropropane
Dichlorodifluoromethane 2.4 0.48 1,4-Dioxane
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane
F-114 <0.7 <0.1 Methyl methacrylate
Vinyl chloride <0.26 <0.1 Heptane
1,3-Butadiene 0.062 0.028 Bromodichloromethane
Butane <4.8 <2 Trichloroethene
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene
Chloroethane <2.6 <1 4-Methyl-2-pentanone
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene
Ethanol 66 ve ca 35 veca Toluene
Acrolein 0.61 0.27 1,1,2-Trichloroethane
Pentane <3 <1 2-Hexanone
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene
Acetone 7.2 3.0 Dibromochloromethane
2-Propanol <8.6 <3.5 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene
Methylene chloride <35 <10 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <12 <4 Nonane
3-Chloropropene <1.6 <0.5 Isopropylbenzene
CFC-113 <0.77 <0.1 2-Chlorotoluene
Carbon disulfide <6.2 <2 Propylbenzene
Methyl t-butyl ether (MTBE) <1.8 <0.5 4-Ethyltoluene
Vinyl acetate <7 <2 m,p-Xylene
1,1-Dichloroethane <0.4 <0.1 o-Xylene
cis-1,2-Dichloroethene <0.4 <0.1 Styrene
Hexane <3.5 <1 Bromoform
Chloroform 0.12 0.024 Benzyl chloride
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene
Tetrahydrofuran <0.29 <0.1 1,2,4-Trimethylbenzene
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) 0.077 0.019 1,4-Dichlorobenzene
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene
Carbon tetrachloride 0.45 0.072 1,2,4-Trichlorobenzene
Benzene <0.32 <0.1 Naphthalene
Cyclohexane <6.9 <2 Hexachlorobutadiene

Concentration
ug/m3 ppbv
<0.23 <0.05
<0.36 <0.1
<4.7 <1
<4.1 <1
<4.1 <1
<0.067 <0.01
<0.11 <0.02
<0.45 <0.1
<4.1 <1
<0.45 <0.1
<19 <5
<0.055 <0.01
<4.1 <1
<6.8 <1
<0.085 <0.01
<0.077 <0.01
<0.46 <0.1
<0.43 <0.1
<0.14 <0.02
<5.2 <1
<2.5 <0.5
<5.2 <1
<2.5 <0.5
<2.5 <0.5
<0.87 <0.2
<0.43 <0.1
<0.85 <0.2
<2.1 <0.2
<0.052 <0.01
<2.5 <0.5
<2.5 <0.5
<0.6 <0.1
<0.23 <0.038
<0.6 <0.1
<0.74 <0.1
0.21 0.04
<0.53 <0.05



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: Stream-3-1A-042621 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-06
Date Analyzed: 04/30/21 Data File: 043017.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 88 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <1.2 <0.7 1,2-Dichloropropane
Dichlorodifluoromethane 2.6 0.52 1,4-Dioxane
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane
F-114 <0.7 <0.1 Methyl methacrylate
Vinyl chloride <0.26 <0.1 Heptane
1,3-Butadiene <0.044 <0.02 Bromodichloromethane
Butane <4.8 <2 Trichloroethene
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene
Chloroethane <2.6 <1 4-Methyl-2-pentanone
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene
Ethanol 410 ve ca 220 ve ca Toluene
Acrolein 0.82 0.36 1,1,2-Trichloroethane
Pentane <3 <1 2-Hexanone
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene
Acetone 13 5.3 Dibromochloromethane
2-Propanol 11 4.5 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene
Methylene chloride 64velc 18vele 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <12 <4 Nonane
3-Chloropropene <1.6 <0.5 Isopropylbenzene
CFC-113 <0.77 <0.1 2-Chlorotoluene
Carbon disulfide <6.2 <2 Propylbenzene
Methyl t-butyl ether (MTBE) <1.8 <0.5 4-Ethyltoluene
Vinyl acetate <7 <2 m,p-Xylene
1,1-Dichloroethane <0.4 <0.1 o-Xylene
cis-1,2-Dichloroethene <0.4 <0.1 Styrene
Hexane <3.5 <1 Bromoform
Chloroform 0.093 0.019 Benzyl chloride
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene
Tetrahydrofuran <0.29 <0.1 1,2,4-Trimethylbenzene
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) 0.085 0.021 1,4-Dichlorobenzene
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene
Carbon tetrachloride 0.47 0.075 1,2,4-Trichlorobenzene
Benzene <0.32 <0.1 Naphthalene
Cyclohexane <6.9 <2 Hexachlorobutadiene

Concentration
ug/m3 ppbv
<0.23 <0.05
<0.36 <0.1
<4.7 <1
<4.1 <1
<4.1 <1
<0.067 <0.01
<0.11 <0.02
<0.45 <0.1
<4.1 <1
<0.45 <0.1
<19 <5
<0.055 <0.01
<4.1 <1
<6.8 <1
<0.085 <0.01
<0.077 <0.01
<0.46 <0.1
<0.43 <0.1
<0.14 <0.02
<5.2 <1
<2.5 <0.5
<5.2 <1
<2.5 <0.5
<2.5 <0.5
<0.87 <0.2
<0.43 <0.1
<0.85 <0.2
<2.1 <0.2
<0.052 <0.01
<2.5 <0.5
<2.5 <0.5
<0.6 <0.1
<0.23 <0.038
<0.6 <0.1
<0.74 <0.1
0.13 0.024
<0.53 <0.05



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: Stream-AA-042621 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-07
Date Analyzed: 05/01/21 Data File: 043018.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 92 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <1.2 <0.7 1,2-Dichloropropane
Dichlorodifluoromethane 2.6 0.53 1,4-Dioxane
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane
F-114 <0.7 <0.1 Methyl methacrylate
Vinyl chloride <0.26 <0.1 Heptane
1,3-Butadiene <0.044 <0.02 Bromodichloromethane
Butane <4.8 <2 Trichloroethene
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene
Chloroethane <2.6 <1 4-Methyl-2-pentanone
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene
Ethanol <7.5 <4 Toluene
Acrolein 0.14 0.063 1,1,2-Trichloroethane
Pentane <3 <1 2-Hexanone
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene
Acetone 5.0 2.1 Dibromochloromethane
2-Propanol <8.6 <3.5 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene
Methylene chloride 59vele 17velc 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <12 <4 Nonane
3-Chloropropene <1.6 <0.5 Isopropylbenzene
CFC-113 <0.77 <0.1 2-Chlorotoluene
Carbon disulfide <6.2 <2 Propylbenzene
Methyl t-butyl ether (MTBE) <1.8 <0.5 4-Ethyltoluene
Vinyl acetate <7 <2 m,p-Xylene
1,1-Dichloroethane <0.4 <0.1 o-Xylene
cis-1,2-Dichloroethene <0.4 <0.1 Styrene
Hexane <3.5 <1 Bromoform
Chloroform 0.078 0.016 Benzyl chloride
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene
Tetrahydrofuran <0.29 <0.1 1,2,4-Trimethylbenzene
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) 0.077 0.019 1,4-Dichlorobenzene
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene
Carbon tetrachloride 0.46 0.073 1,2,4-Trichlorobenzene
Benzene <0.32 <0.1 Naphthalene
Cyclohexane <6.9 <2 Hexachlorobutadiene

32

Concentration
ug/m3 ppbv
<0.23 <0.05
<0.36 <0.1
<4.7 <1
<4.1 <1
<4.1 <1
<0.067 <0.01
<0.11 <0.02
<0.45 <0.1
<4.1 <1
<0.45 <0.1
<19 <5
<0.055 <0.01
<4.1 <1
<6.8 <1
<0.085 <0.01
<0.077 <0.01
<0.46 <0.1
<0.43 <0.1
<0.14 <0.02
<5.2 <1
<2.5 <0.5
<5.2 <1
<2.5 <0.5
<2.5 <0.5
<0.87 <0.2
<0.43 <0.1
<0.85 <0.2
<2.1 <0.2
<0.052 <0.01
<2.5 <0.5
<2.5 <0.5
<0.6 <0.1
<0.23 <0.038
<0.6 <0.1
<0.74 <0.1
<0.057j <0.011]
<0.53 <0.05



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: WSU-AA-042621 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-08
Date Analyzed: 05/01/21 Data File: 043019.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 91 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <1.2 <0.7 1,2-Dichloropropane
Dichlorodifluoromethane 2.8 0.56 1,4-Dioxane
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane
F-114 <0.7 <0.1 Methyl methacrylate
Vinyl chloride <0.26 <0.1 Heptane
1,3-Butadiene <0.044 <0.02 Bromodichloromethane
Butane <4.8 <2 Trichloroethene
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene
Chloroethane <2.6 <1 4-Methyl-2-pentanone
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene
Ethanol <7.5 <4 Toluene
Acrolein 0.12 0.054 1,1,2-Trichloroethane
Pentane <3 <1 2-Hexanone
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene
Acetone 5.6 2.3 Dibromochloromethane
2-Propanol <8.6 <3.5 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene
Methylene chloride 73vele 21vele 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <12 <4 Nonane
3-Chloropropene <1.6 <0.5 Isopropylbenzene
CFC-113 <0.77 <0.1 2-Chlorotoluene
Carbon disulfide <6.2 <2 Propylbenzene
Methyl t-butyl ether (MTBE) <1.8 <0.5 4-Ethyltoluene
Vinyl acetate <7 <2 m,p-Xylene
1,1-Dichloroethane <0.4 <0.1 o-Xylene
cis-1,2-Dichloroethene <0.4 <0.1 Styrene
Hexane <3.5 <1 Bromoform
Chloroform 0.083 0.017 Benzyl chloride
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene
Tetrahydrofuran <0.29 <0.1 1,2,4-Trimethylbenzene
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) 0.081 0.020 1,4-Dichlorobenzene
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene
Carbon tetrachloride 0.45 0.071 1,2,4-Trichlorobenzene
Benzene <0.32 <0.1 Naphthalene
Cyclohexane <6.9 <2 Hexachlorobutadiene

33

Concentration
ug/m3 ppbv
<0.23 <0.05
<0.36 <0.1
<4.7 <1
<4.1 <1
<4.1 <1
<0.067 <0.01
<0.11 <0.02
<0.45 <0.1
<4.1 <1
<0.45 <0.1
<19 <5
<0.055 <0.01
<4.1 <1
<6.8 <1
<0.085 <0.01
<0.077 <0.01
<0.46 <0.1
<0.43 <0.1
<0.14 <0.02
<5.2 <1
<2.5 <0.5
<5.2 <1
<2.5 <0.5
<2.5 <0.5
<0.87 <0.2
<0.43 <0.1
<0.85 <0.2
<2.1 <0.2
<0.052 <0.01
<2.5 <0.5
<2.5 <0.5
<0.6 <0.1
<0.23 <0.038
<0.6 <0.1
<0.74 <0.1
<0.057j <0.011]
<0.53 <0.05



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: WSU-Ex1-1A-042621  Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-09
Date Analyzed: 05/01/21 Data File: 043020.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 92 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <1.2 <0.7 1,2-Dichloropropane
Dichlorodifluoromethane 2.7 0.54 1,4-Dioxane
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane
F-114 <0.7 <0.1 Methyl methacrylate
Vinyl chloride <0.26 <0.1 Heptane
1,3-Butadiene 0.069 0.031 Bromodichloromethane
Butane <4.8 <2 Trichloroethene
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene
Chloroethane <2.6 <1 4-Methyl-2-pentanone
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene
Ethanol 30veca 16veca Toluene
Acrolein 0.37 0.16 1,1,2-Trichloroethane
Pentane <3 <1 2-Hexanone
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene
Acetone 6.6 2.8 Dibromochloromethane
2-Propanol <8.6 <3.5 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene
Methylene chloride <35 <10 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <12 <4 Nonane
3-Chloropropene <1.6 <0.5 Isopropylbenzene
CFC-113 <0.77 <0.1 2-Chlorotoluene
Carbon disulfide <6.2 <2 Propylbenzene
Methyl t-butyl ether (MTBE) <1.8 <0.5 4-Ethyltoluene
Vinyl acetate <7 <2 m,p-Xylene
1,1-Dichloroethane <0.4 <0.1 o-Xylene
cis-1,2-Dichloroethene <0.4 <0.1 Styrene
Hexane <3.5 <1 Bromoform
Chloroform 0.13 0.027 Benzyl chloride
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene
Tetrahydrofuran <0.29 <0.1 1,2,4-Trimethylbenzene
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) 0.22 0.055 1,4-Dichlorobenzene
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene
Carbon tetrachloride 0.45 0.072 1,2,4-Trichlorobenzene
Benzene <0.32 <0.1 Naphthalene
Cyclohexane <6.9 <2 Hexachlorobutadiene

Concentration
ug/m3 ppbv
<0.23 <0.05
<0.36 <0.1
<4.7 <1
<4.1 <1
<4.1 <1
<0.067 <0.01
<0.11 <0.02
<0.45 <0.1
<4.1 <1
<0.45 <0.1
<19 <5
<0.055 <0.01
<4.1 <1
<6.8 <1
<0.085 <0.01
<0.077 <0.01
<0.46 <0.1
<0.43 <0.1
<0.14 <0.02
<5.2 <1
<2.5 <0.5
<5.2 <1
<2.5 <0.5
<2.5 <0.5
<0.87 <0.2
<0.43 <0.1
<0.85 <0.2
<2.1 <0.2
<0.052 <0.01
<2.5 <0.5
<2.5 <0.5
<0.6 <0.1
<0.23 <0.038
<0.6 <0.1
<0.74 <0.1
0.24 0.045
<0.53 <0.05



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: WSU-Ex2-1A-042621  Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-10
Date Analyzed: 05/01/21 Data File: 043021.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 92 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <1.2 <0.7 1,2-Dichloropropane
Dichlorodifluoromethane 2.4 0.48 1,4-Dioxane
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane
F-114 <0.7 <0.1 Methyl methacrylate
Vinyl chloride <0.26 <0.1 Heptane
1,3-Butadiene <0.044 <0.02 Bromodichloromethane
Butane <4.8 <2 Trichloroethene
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene
Chloroethane <2.6 <1 4-Methyl-2-pentanone
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene
Ethanol 42 veca 22veca Toluene
Acrolein 0.45 0.19 1,1,2-Trichloroethane
Pentane <3 <1 2-Hexanone
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene
Acetone 9.4 4.0 Dibromochloromethane
2-Propanol <8.6 <3.5 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene
Methylene chloride 73vele 21vele 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <12 <4 Nonane
3-Chloropropene <1.6 <0.5 Isopropylbenzene
CFC-113 <0.77 <0.1 2-Chlorotoluene
Carbon disulfide <6.2 <2 Propylbenzene
Methyl t-butyl ether (MTBE) <1.8 <0.5 4-Ethyltoluene
Vinyl acetate <7 <2 m,p-Xylene
1,1-Dichloroethane <0.4 <0.1 o-Xylene
cis-1,2-Dichloroethene <0.4 <0.1 Styrene
Hexane <3.5 <1 Bromoform
Chloroform 0.20 0.041 Benzyl chloride
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene
Tetrahydrofuran <0.29 <0.1 1,2,4-Trimethylbenzene
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) 0.15 0.036 1,4-Dichlorobenzene
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene
Carbon tetrachloride 0.45 0.071 1,2,4-Trichlorobenzene
Benzene <0.32 <0.1 Naphthalene
Cyclohexane <6.9 <2 Hexachlorobutadiene

Concentration
ug/m3 ppbv
<0.23 <0.05
<0.36 <0.1
<4.7 <1
<4.1 <1
<4.1 <1
<0.067 <0.01
<0.11 <0.02
<0.45 <0.1
<4.1 <1
<0.45 <0.1
<19 <5
<0.055 <0.01
<4.1 <1
<6.8 <1
<0.085 <0.01
<0.077 <0.01
<0.46 <0.1
<0.43 <0.1
<0.14 <0.02
<5.2 <1
<2.5 <0.5
<5.2 <1
<2.5 <0.5
<2.5 <0.5
<0.87 <0.2
<0.43 <0.1
<0.85 <0.2
<2.1 <0.2
<0.052 <0.01
<2.5 <0.5
<2.5 <0.5
<0.6 <0.1
0.23 0.039
<0.6 <0.1
<0.74 <0.1
0.34 0.065
<0.53 <0.05



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: WSU-Ed1-1A-042621  Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-11
Date Analyzed: 05/01/21 Data File: 043022.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 91 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <1.2 <0.7 1,2-Dichloropropane
Dichlorodifluoromethane 2.5 0.51 1,4-Dioxane
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane
F-114 <0.7 <0.1 Methyl methacrylate
Vinyl chloride <0.26 <0.1 Heptane
1,3-Butadiene <0.044 <0.02 Bromodichloromethane
Butane <4.8 <2 Trichloroethene
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene
Chloroethane <2.6 <1 4-Methyl-2-pentanone
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene
Ethanol 14 ca 7.5 ca Toluene
Acrolein 0.41 0.18 1,1,2-Trichloroethane
Pentane 4.7 1.6 2-Hexanone
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene
Acetone 7.0 2.9 Dibromochloromethane
2-Propanol <8.6 <3.5 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene
Methylene chloride 130 vele 37 vele 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <12 <4 Nonane
3-Chloropropene <1.6 <0.5 Isopropylbenzene
CFC-113 <0.77 <0.1 2-Chlorotoluene
Carbon disulfide <6.2 <2 Propylbenzene
Methyl t-butyl ether (MTBE) <1.8 <0.5 4-Ethyltoluene
Vinyl acetate <7 <2 m,p-Xylene
1,1-Dichloroethane <0.4 <0.1 o-Xylene
cis-1,2-Dichloroethene <0.4 <0.1 Styrene
Hexane <3.5 <1 Bromoform
Chloroform 0.098 0.020 Benzyl chloride
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene
Tetrahydrofuran 0.89 0.30 1,2,4-Trimethylbenzene
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) 0.089 0.022 1,4-Dichlorobenzene
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene
Carbon tetrachloride 0.45 0.072 1,2,4-Trichlorobenzene
Benzene 1.0 0.31 Naphthalene
Cyclohexane <6.9 <2 Hexachlorobutadiene

Concentration
ug/m3 ppbv
<0.23 <0.05
<0.36 <0.1
<4.7 <1
<4.1 <1
<4.1 <1
<0.067 <0.01
<0.11 <0.02
<0.45 <0.1
<4.1 <1
<0.45 <0.1
<19 <5
<0.055 <0.01
<4.1 <1
<6.8 <1
<0.085 <0.01
<0.077 <0.01
<0.46 <0.1
1.1 0.24
<0.14 <0.02
<5.2 <1
<2.5 <0.5
<5.2 <1
<2.5 <0.5
<2.5 <0.5
4.0 0.92
1.3 0.29
<0.85 <0.2
<2.1 <0.2
<0.052 <0.01
<2.5 <0.5
<2.5 <0.5
<0.6 <0.1
<0.23 <0.038
<0.6 <0.1
<0.74 <0.1
0.14 0.027
<0.53 <0.05



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: WSU-Ed2-1A-042621  Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-12
Date Analyzed: 05/01/21 Data File: 043023.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 93 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <1.2 <0.7 1,2-Dichloropropane
Dichlorodifluoromethane 2.9 0.58 1,4-Dioxane
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane
F-114 <0.7 <0.1 Methyl methacrylate
Vinyl chloride <0.26 <0.1 Heptane
1,3-Butadiene <0.044 <0.02 Bromodichloromethane
Butane <4.8 <2 Trichloroethene
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene
Chloroethane <2.6 <1 4-Methyl-2-pentanone
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene
Ethanol 21 ca 11 ca Toluene
Acrolein 0.50 0.22 1,1,2-Trichloroethane
Pentane 6.2 2.1 2-Hexanone
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene
Acetone 6.0 2.5 Dibromochloromethane
2-Propanol <8.6 <3.5 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene
Methylene chloride 47 1c 14 1c 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <12 <4 Nonane
3-Chloropropene <1.6 <0.5 Isopropylbenzene
CFC-113 <0.77 <0.1 2-Chlorotoluene
Carbon disulfide <6.2 <2 Propylbenzene
Methyl t-butyl ether (MTBE) <1.8 <0.5 4-Ethyltoluene
Vinyl acetate <7 <2 m,p-Xylene
1,1-Dichloroethane <0.4 <0.1 o-Xylene
cis-1,2-Dichloroethene <0.4 <0.1 Styrene
Hexane <3.5 <1 Bromoform
Chloroform 0.11 0.022 Benzyl chloride
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene
Tetrahydrofuran 0.95 0.32 1,2,4-Trimethylbenzene
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) 0.077 0.019 1,4-Dichlorobenzene
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene
Carbon tetrachloride 0.46 0.073 1,2,4-Trichlorobenzene
Benzene 1.4 0.43 Naphthalene
Cyclohexane <6.9 <2 Hexachlorobutadiene

Concentration
ug/m3 ppbv
<0.23 <0.05
<0.36 <0.1
<4.7 <1
<4.1 <1
<4.1 <1
<0.067 <0.01
<0.11 <0.02
<0.45 <0.1
<4.1 <1
<0.45 <0.1
<19 <5
<0.055 <0.01
<4.1 <1
<6.8 <1
<0.085 <0.01
<0.077 <0.01
<0.46 <0.1
1.5 0.34
<0.14 <0.02
<5.2 <1
<2.5 <0.5
<5.2 <1
<2.5 <0.5
<2.5 <0.5
5.9 1.4

1.8 0.42
<0.85 <0.2
<2.1 <0.2
<0.052 <0.01
<2.5 <0.5
<2.5 <0.5
<0.6 <0.1
<0.23 <0.038
<0.6 <0.1
<0.74 <0.1
0.33 0.063
<0.53 <0.05



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: BMX-1-IA-042621 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-13
Date Analyzed: 05/01/21 Data File: 043024.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 89 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <1.2 <0.7 1,2-Dichloropropane
Dichlorodifluoromethane 16 3.3 1,4-Dioxane
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane
F-114 <0.7 <0.1 Methyl methacrylate
Vinyl chloride <0.26 <0.1 Heptane
1,3-Butadiene <0.044 <0.02 Bromodichloromethane
Butane <4.8 <2 Trichloroethene
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene
Chloroethane <2.6 <1 4-Methyl-2-pentanone
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene
Ethanol <7.5 <4 Toluene
Acrolein 0.51 0.22 1,1,2-Trichloroethane
Pentane <3 <1 2-Hexanone
Trichlorofluoromethane 6.5 1.2 Tetrachloroethene
Acetone 9.7 4.1 Dibromochloromethane
2-Propanol <8.6 <3.5 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene
Methylene chloride 61 ve 18 ve 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <12 <4 Nonane
3-Chloropropene <1.6 <0.5 Isopropylbenzene
CFC-113 <0.77 <0.1 2-Chlorotoluene
Carbon disulfide <6.2 <2 Propylbenzene
Methyl t-butyl ether (MTBE) <1.8 <0.5 4-Ethyltoluene
Vinyl acetate <7 <2 m,p-Xylene
1,1-Dichloroethane <0.4 <0.1 o-Xylene
cis-1,2-Dichloroethene <0.4 <0.1 Styrene
Hexane <3.5 <1 Bromoform
Chloroform 0.078 0.016 Benzyl chloride
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene
Tetrahydrofuran <0.29 <0.1 1,2,4-Trimethylbenzene
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) 0.077 0.019 1,4-Dichlorobenzene
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene
Carbon tetrachloride 0.45 0.072 1,2,4-Trichlorobenzene
Benzene <0.32 <0.1 Naphthalene
Cyclohexane <6.9 <2 Hexachlorobutadiene

Concentration
ug/m3 ppbv
<0.23 <0.05
<0.36 <0.1
<4.7 <1
<4.1 <1
<4.1 <1
<0.067 <0.01
<0.11 <0.02
<0.45 <0.1
<4.1 <1
<0.45 <0.1
<19 <5
<0.055 <0.01
<4.1 <1
<6.8 <1
<0.085 <0.01
<0.077 <0.01
<0.46 <0.1
<0.43 <0.1
<0.14 <0.02
<5.2 <1
<2.5 <0.5
<5.2 <1
<2.5 <0.5
<2.5 <0.5
<0.87 <0.2
<0.43 <0.1
<0.85 <0.2
<2.1 <0.2
<0.052 <0.01
<2.5 <0.5
<2.5 <0.5
<0.6 <0.1
<0.23 <0.038
<0.6 <0.1
<0.74 <0.1
0.079) 0.015j
<0.53 <0.05



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: BMX-AA-042621 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-14
Date Analyzed: 05/01/21 Data File: 043025.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 89 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <1.2 <0.7 1,2-Dichloropropane
Dichlorodifluoromethane 2.7 0.54 1,4-Dioxane
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane
F-114 <0.7 <0.1 Methyl methacrylate
Vinyl chloride <0.26 <0.1 Heptane
1,3-Butadiene <0.044 <0.02 Bromodichloromethane
Butane <4.8 <2 Trichloroethene
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene
Chloroethane <2.6 <1 4-Methyl-2-pentanone
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene
Ethanol <7.5 <4 Toluene
Acrolein 0.16 0.071 1,1,2-Trichloroethane
Pentane <3 <1 2-Hexanone
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene
Acetone 6.2 2.6 Dibromochloromethane
2-Propanol <8.6 <3.5 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene
Methylene chloride 64 ve 18 ve 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <12 <4 Nonane
3-Chloropropene <1.6 <0.5 Isopropylbenzene
CFC-113 <0.77 <0.1 2-Chlorotoluene
Carbon disulfide <6.2 <2 Propylbenzene
Methyl t-butyl ether (MTBE) <1.8 <0.5 4-Ethyltoluene
Vinyl acetate <7 <2 m,p-Xylene
1,1-Dichloroethane <0.4 <0.1 o-Xylene
cis-1,2-Dichloroethene <0.4 <0.1 Styrene
Hexane <3.5 <1 Bromoform
Chloroform 0.078 0.016 Benzyl chloride
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene
Tetrahydrofuran <0.29 <0.1 1,2,4-Trimethylbenzene
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) 0.065 0.016 1,4-Dichlorobenzene
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene
Carbon tetrachloride 0.46 0.073 1,2,4-Trichlorobenzene
Benzene <0.32 <0.1 Naphthalene
Cyclohexane <6.9 <2 Hexachlorobutadiene

39

Concentration
ug/m3 ppbv
<0.23 <0.05
<0.36 <0.1
<4.7 <1
<4.1 <1
<4.1 <1
<0.067 <0.01
<0.11 <0.02
<0.45 <0.1
<4.1 <1
<0.45 <0.1
<19 <5
<0.055 <0.01
<4.1 <1
<6.8 <1
<0.085 <0.01
<0.077 <0.01
<0.46 <0.1
<0.43 <0.1
<0.14 <0.02
<5.2 <1
<2.5 <0.5
<5.2 <1
<2.5 <0.5
<2.5 <0.5
<0.87 <0.2
<0.43 <0.1
<0.85 <0.2
<2.1 <0.2
<0.052 <0.01
<2.5 <0.5
<2.5 <0.5
<0.6 <0.1
<0.23 <0.038
<0.6 <0.1
<0.74 <0.1
<0.057j <0.011]
<0.53 <0.05



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: BMX-1-SG-042721 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-15 1/5.2
Date Analyzed: 04/28/21 Data File: 042825.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 90 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <6.3 <3.6 1,2-Dichloropropane
Dichlorodifluoromethane 3.2 0.64 1,4-Dioxane
Chloromethane <19 <94 2,2,4-Trimethylpentane
F-114 <3.6 <0.52 Methyl methacrylate
Vinyl chloride <1.3 <0.52 Heptane
1,3-Butadiene <0.23 <0.1 Bromodichloromethane
Butane <25 <10 Trichloroethene
Bromomethane <12 <3.1 cis-1,3-Dichloropropene
Chloroethane <14 <5.2 4-Methyl-2-pentanone
Vinyl bromide <2.3 <0.52 trans-1,3-Dichloropropene
Ethanol <39 <21 Toluene
Acrolein <0.6 <0.26 1,1,2-Trichloroethane
Pentane <15 <5.2 2-Hexanone
Trichlorofluoromethane <12 <2.1 Tetrachloroethene
Acetone 46 19 Dibromochloromethane
2-Propanol <45 <18 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <2.1 <0.52 Chlorobenzene
trans-1,2-Dichloroethene <2.1 <0.52 Ethylbenzene
Methylene chloride 190 le 56 lc 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <63 <21 Nonane
3-Chloropropene <8.1 <2.6 Isopropylbenzene
CFC-113 <4 <0.52 2-Chlorotoluene
Carbon disulfide <32 <10 Propylbenzene
Methyl t-butyl ether (MTBE) <94 <2.6 4-Ethyltoluene
Vinyl acetate <37 <10 m,p-Xylene
1,1-Dichloroethane <2.1 <0.52 o-Xylene
cis-1,2-Dichloroethene <2.1 <0.52 Styrene
Hexane <18 <5.2 Bromoform
Chloroform 0.30 0.062 Benzyl chloride
Ethyl acetate <37 <10 1,3,5-Trimethylbenzene
Tetrahydrofuran 12 4.0 1,2,4-Trimethylbenzene
2-Butanone (MEK) <15 <5.2 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) <0.21 <0.052 1,4-Dichlorobenzene
1,1,1-Trichloroethane <2.8 <0.52 1,2-Dichlorobenzene
Carbon tetrachloride <1.6 <0.26 1,2,4-Trichlorobenzene
Benzene <1.7 <0.52 Naphthalene
Cyclohexane <36 <10 Hexachlorobutadiene

40

Concentration
ug/m3 ppbv
<1.2 <0.26
<1.9 <0.52
<24 <5.2
<21 <5.2
<21 <5.2
<0.35 <0.052
<0.56 <0.1
<2.4 <0.52
<21 <5.2
<2.4 <0.52
<98 <26
<0.28 <0.052
<21 <5.2
<35 <5.2
<0.44 <0.052
<0.4 <0.052
<2.4 <0.52
<2.3 <0.52
<0.71 <0.1
<27 <5.2
<13 <2.6
<27 <5.2
<13 <2.6
<13 <2.6
<4.5 <1
<2.3 <0.52
<4.4 <1
<11 <1
<0.27 <0.052
<13 <2.6
<13 <2.6
<3.1 <0.52
<1.2 <0.2
<3.1 <0.52
<3.9 <0.52
<1.4 <0.26
<2.8 <0.26



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: Pool-1-SG-042721 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-16 1/5.6
Date Analyzed: 04/29/21 Data File: 042826.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 97 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <6.7 <3.9 1,2-Dichloropropane
Dichlorodifluoromethane <2.8 <0.56 1,4-Dioxane
Chloromethane <21 <10 2,2,4-Trimethylpentane
F-114 <3.9 <0.56 Methyl methacrylate
Vinyl chloride <14 <0.56 Heptane
1,3-Butadiene <0.25 <0.11 Bromodichloromethane
Butane <27 <11 Trichloroethene
Bromomethane <13 <34 cis-1,3-Dichloropropene
Chloroethane <15 <5.6 4-Methyl-2-pentanone
Vinyl bromide <2.4 <0.56 trans-1,3-Dichloropropene
Ethanol 520 ve 270 ve Toluene
Acrolein 1.3 0.55 1,1,2-Trichloroethane
Pentane <17 <5.6 2-Hexanone
Trichlorofluoromethane <13 <2.2 Tetrachloroethene
Acetone 380ve 160 ve Dibromochloromethane
2-Propanol 130 52 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <2.2 <0.56 Chlorobenzene
trans-1,2-Dichloroethene <2.2 <0.56 Ethylbenzene
Methylene chloride 670 ve lc 190 ve lc 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <68 <22 Nonane
3-Chloropropene <8.8 <2.8 Isopropylbenzene
CFC-113 <4.3 <0.56 2-Chlorotoluene
Carbon disulfide <35 <11 Propylbenzene
Methyl t-butyl ether (MTBE) <10 <2.8 4-Ethyltoluene
Vinyl acetate <39 <11 m,p-Xylene
1,1-Dichloroethane <2.3 <0.56 o-Xylene
cis-1,2-Dichloroethene <2.2 <0.56 Styrene
Hexane <20 <5.6 Bromoform
Chloroform 46 9.4 Benzyl chloride
Ethyl acetate <40 <11 1,3,5-Trimethylbenzene
Tetrahydrofuran 17 5.7 1,2,4-Trimethylbenzene
2-Butanone (MEK) <17 <5.6 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) <0.23 <0.056 1,4-Dichlorobenzene
1,1,1-Trichloroethane <3.1 <0.56 1,2-Dichlorobenzene
Carbon tetrachloride <1.8 <0.28 1,2,4-Trichlorobenzene
Benzene 2.8 0.87 Naphthalene
Cyclohexane <39 <11 Hexachlorobutadiene

41

Concentration
ug/m3 ppbv
<1.3 <0.28
<2 <0.56
<26 <5.6
<23 <5.6
<23 <5.6
1.5 0.23
<0.6 <0.11
<2.5 <0.56
<23 <5.6
<2.5 <0.56
<110 <28
<0.31 <0.056
<23 <5.6
<38 <5.6
<0.48 <0.056
<0.43 <0.056
<2.6 <0.56
<2.4 <0.56
<0.77 <0.11
<29 <5.6
<14 <2.8
<29 <5.6
<14 <2.8
<14 <2.8
8.1 1.9
3.5 0.81
<4.8 <1.1
<12 <l.1
<0.29 <0.056
<14 <2.8
<14 <2.8
<3.4 <0.56
<1.3 <0.21
<3.4 <0.56
<4.2 <0.56
<1.5 <0.28
<3 <0.28



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: Pool-2-SG-042721 Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-17 1/5.5
Date Analyzed: 04/29/21 Data File: 042827.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 100 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <6.6 <3.8 1,2-Dichloropropane
Dichlorodifluoromethane 3.0 0.62 1,4-Dioxane
Chloromethane <20 <9.9 2,2,4-Trimethylpentane
F-114 <3.8 <0.55 Methyl methacrylate
Vinyl chloride <14 <0.55 Heptane
1,3-Butadiene <0.24 <0.11 Bromodichloromethane
Butane <26 <11 Trichloroethene
Bromomethane <13 <3.3 cis-1,3-Dichloropropene
Chloroethane <15 <5.5 4-Methyl-2-pentanone
Vinyl bromide <2.4 <0.55 trans-1,3-Dichloropropene
Ethanol 49 26 Toluene
Acrolein <0.63 <0.28 1,1,2-Trichloroethane
Pentane <16 <5.5 2-Hexanone
Trichlorofluoromethane <12 <2.2 Tetrachloroethene
Acetone 830ve 350 ve Dibromochloromethane
2-Propanol <47 <19 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <2.2 <0.55 Chlorobenzene
trans-1,2-Dichloroethene <2.2 <0.55 Ethylbenzene
Methylene chloride <190 <55 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <67 <22 Nonane
3-Chloropropene <8.6 <2.7 Isopropylbenzene
CFC-113 <4.2 <0.55 2-Chlorotoluene
Carbon disulfide <34 <11 Propylbenzene
Methyl t-butyl ether (MTBE) <9.9 <2.7 4-Ethyltoluene
Vinyl acetate <39 <11 m,p-Xylene
1,1-Dichloroethane <2.2 <0.55 o-Xylene
cis-1,2-Dichloroethene <2.2 <0.55 Styrene
Hexane <19 <5.5 Bromoform
Chloroform 2.6 0.52 Benzyl chloride
Ethyl acetate <40 <11 1,3,5-Trimethylbenzene
Tetrahydrofuran 15 5.2 1,2,4-Trimethylbenzene
2-Butanone (MEK) <16 <5.5 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) <0.22 <0.055 1,4-Dichlorobenzene
1,1,1-Trichloroethane <3 <0.55 1,2-Dichlorobenzene
Carbon tetrachloride <1.7 <0.28 1,2,4-Trichlorobenzene
Benzene <1.8 <0.55 Naphthalene
Cyclohexane <38 <11 Hexachlorobutadiene

42

Concentration
ug/m3 ppbv
<1.3 <0.28
<2 <0.55
<26 <5.5
<23 <5.5
<23 <5.5
<0.37 <0.055
<0.59 <0.11
<2.5 <0.55
<23 <5.5
<2.5 <0.55
<100 <27
<0.3 <0.055
<23 <5.5
<37 <5.5
<0.47 <0.055
<0.42 <0.055
<2.5 <0.55
<2.4 <0.55
<0.76 <0.11
<29 <5.5
<14 <2.7
<28 <5.5
<14 <2.7
<14 <2.7
8.0 1.8
4.2 0.96
<4.7 <1.1
<11 <l.1
<0.28 <0.055
<14 <2.7
<14 <2.7
<3.3 <0.55
<1.3 <0.21
<3.3 <0.55
<4.1 <0.55
<1l.4 <0.28
<3 <0.28



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: WSU-Ex1-SG-042721  Client:

Aspect Consulting, LLC

Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-18 1/5.9
Date Analyzed: 04/29/21 Data File: 042828.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 94 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <7.1 <4.1 1,2-Dichloropropane
Dichlorodifluoromethane <29 <0.59 1,4-Dioxane
Chloromethane <22 <11 2,2,4-Trimethylpentane
F-114 <4.1 <0.59 Methyl methacrylate
Vinyl chloride <1.5 <0.59 Heptane
1,3-Butadiene <0.26 <0.12 Bromodichloromethane
Butane <28 <12 Trichloroethene
Bromomethane <14 <3.5 cis-1,3-Dichloropropene
Chloroethane <16 <5.9 4-Methyl-2-pentanone
Vinyl bromide <2.6 <0.59 trans-1,3-Dichloropropene
Ethanol <44 <24 Toluene
Acrolein <0.68 <0.29 1,1,2-Trichloroethane
Pentane <17 <5.9 2-Hexanone
Trichlorofluoromethane <13 <24 Tetrachloroethene
Acetone 75 31 Dibromochloromethane
2-Propanol 66 27 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <2.3 <0.59 Chlorobenzene
trans-1,2-Dichloroethene <2.3 <0.59 Ethylbenzene
Methylene chloride <200 <59 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <72 <24 Nonane
3-Chloropropene <9.2 <2.9 Isopropylbenzene
CFC-113 <4.5 <0.59 2-Chlorotoluene
Carbon disulfide <37 <12 Propylbenzene
Methyl t-butyl ether (MTBE) <11 <2.9 4-Ethyltoluene
Vinyl acetate <42 <12 m,p-Xylene
1,1-Dichloroethane <2.4 <0.59 o-Xylene
cis-1,2-Dichloroethene <2.3 <0.59 Styrene
Hexane <21 <5.9 Bromoform
Chloroform 0.52 0.11 Benzyl chloride
Ethyl acetate <43 <12 1,3,5-Trimethylbenzene
Tetrahydrofuran 12 4.1 1,2,4-Trimethylbenzene
2-Butanone (MEK) <17 <5.9 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) <0.24 <0.059 1,4-Dichlorobenzene
1,1,1-Trichloroethane <3.2 <0.59 1,2-Dichlorobenzene
Carbon tetrachloride <1.9 <0.29 1,2,4-Trichlorobenzene
Benzene <1.9 <0.59 Naphthalene
Cyclohexane <41 <12 Hexachlorobutadiene

43

Concentration
ug/m3 ppbv
<1.4 <0.29
<2.1 <0.59
<28 <5.9
<24 <5.9
<24 <5.9
<0.4 <0.059
<0.63 <0.12
<2.7 <0.59
<24 <5.9
<2.7 <0.59
<110 <29
<0.32 <0.059
<24 <5.9
<40 <5.9
<0.5 <0.059
<0.45 <0.059
<2.7 <0.59
<2.6 <0.59
<0.81 <0.12
<31 <5.9
<15 <2.9
<31 <5.9
<15 <2.9
<15 <2.9
<5.1 <1.2
<2.6 <0.59
<5 <1.2
<12 <1.2
<0.31 <0.059
<15 <2.9
<15 <2.9
<3.5 <0.59
<l.4 <0.22
<3.5 <0.59
<4.4 <0.59
<1.5 <0.29
<3.1 <0.3



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: WSU-Ex2-SG-042721  Client:

Aspect Consulting, LLC

Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-19 1/8.5
Date Analyzed: 04/29/21 Data File: 042831.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 93 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <10 <5.9 1,2-Dichloropropane
Dichlorodifluoromethane <4.2 <0.85 1,4-Dioxane
Chloromethane <32 <15 2,2,4-Trimethylpentane
F-114 <5.9 <0.85 Methyl methacrylate
Vinyl chloride <2.2 <0.85 Heptane
1,3-Butadiene <0.38 <0.17 Bromodichloromethane
Butane <40 <17 Trichloroethene
Bromomethane <20 <5.1 cis-1,3-Dichloropropene
Chloroethane <22 <8.5 4-Methyl-2-pentanone
Vinyl bromide <3.7 <0.85 trans-1,3-Dichloropropene
Ethanol <64 <34 Toluene
Acrolein <0.97 <0.42 1,1,2-Trichloroethane
Pentane <25 <8.5 2-Hexanone
Trichlorofluoromethane <19 <3.4 Tetrachloroethene
Acetone <40 <17 Dibromochloromethane
2-Propanol <73 <30 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <3.4 <0.85 Chlorobenzene
trans-1,2-Dichloroethene <3.4 <0.85 Ethylbenzene
Methylene chloride <300 <85 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <100 <34 Nonane
3-Chloropropene <13 <4.2 Isopropylbenzene
CFC-113 <6.5 <0.85 2-Chlorotoluene
Carbon disulfide <53 <17 Propylbenzene
Methyl t-butyl ether (MTBE) <15 <4.2 4-Ethyltoluene
Vinyl acetate <60 <17 m,p-Xylene
1,1-Dichloroethane <3.4 <0.85 o-Xylene
cis-1,2-Dichloroethene <3.4 <0.85 Styrene
Hexane <30 <8.5 Bromoform
Chloroform 1.0 0.21 Benzyl chloride
Ethyl acetate <61 <17 1,3,5-Trimethylbenzene
Tetrahydrofuran 12 3.9 1,2,4-Trimethylbenzene
2-Butanone (MEK) <25 <8.5 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) <0.34 <0.085 1,4-Dichlorobenzene
1,1,1-Trichloroethane <4.6 <0.85 1,2-Dichlorobenzene
Carbon tetrachloride <2.7 <0.42 1,2,4-Trichlorobenzene
Benzene <2.7 <0.85 Naphthalene
Cyclohexane <59 <17 Hexachlorobutadiene

44

Concentration
ug/m3 ppbv
<2 <0.42
<3.1 <0.85
<40 <8.5
<35 <8.5
<35 <8.5
<0.57 <0.085
<0.91 <0.17
<3.9 <0.85
<35 <8.5
<3.9 <0.85
<160 <42
<0.46 <0.085
<35 <8.5
<58 <8.5
<0.72 <0.085
<0.65 <0.085
<3.9 <0.85
<3.7 <0.85
<1.2 <0.17
<45 <8.5
<21 <4.2
<44 <8.5
<21 <4.2
<21 <4.2
<7.4 <1.7
<3.7 <0.85
<7.2 <1.7
<18 <1.7
<0.44 <0.085
<21 <4.2
<21 <4.2
<5.1 <0.85
<2 <0.32
<5.1 <0.85
<6.3 <0.85
<2.2 <0.42
<4.5 <0.43



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: WSU-Ed1-SG-042721  Client: Aspect Consulting, LLC
Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-20 1/5.5
Date Analyzed: 04/29/21 Data File: 042829.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 92 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <6.6 <3.8 1,2-Dichloropropane
Dichlorodifluoromethane <2.7 <0.55 1,4-Dioxane
Chloromethane <20 <9.9 2,2,4-Trimethylpentane
F-114 <3.8 <0.55 Methyl methacrylate
Vinyl chloride <14 <0.55 Heptane
1,3-Butadiene <0.24 <0.11 Bromodichloromethane
Butane <26 <11 Trichloroethene
Bromomethane <13 <3.3 cis-1,3-Dichloropropene
Chloroethane <15 <5.5 4-Methyl-2-pentanone
Vinyl bromide <2.4 <0.55 trans-1,3-Dichloropropene
Ethanol 74 40 Toluene
Acrolein 0.78 0.34 1,1,2-Trichloroethane
Pentane <16 <5.5 2-Hexanone
Trichlorofluoromethane <12 <2.2 Tetrachloroethene
Acetone 45 19 Dibromochloromethane
2-Propanol 81 33 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <2.2 <0.55 Chlorobenzene
trans-1,2-Dichloroethene <2.2 <0.55 Ethylbenzene
Methylene chloride 210 1c 60 lc 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <67 <22 Nonane
3-Chloropropene <8.6 <2.7 Isopropylbenzene
CFC-113 <4.2 <0.55 2-Chlorotoluene
Carbon disulfide <34 <11 Propylbenzene
Methyl t-butyl ether (MTBE) <9.9 <2.7 4-Ethyltoluene
Vinyl acetate <39 <11 m,p-Xylene
1,1-Dichloroethane <2.2 <0.55 o-Xylene
cis-1,2-Dichloroethene <2.2 <0.55 Styrene
Hexane <19 <5.5 Bromoform
Chloroform <0.27 <0.055 Benzyl chloride
Ethyl acetate <40 <11 1,3,5-Trimethylbenzene
Tetrahydrofuran 6.7 2.3 1,2,4-Trimethylbenzene
2-Butanone (MEK) <16 <5.5 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) <0.22 <0.055 1,4-Dichlorobenzene
1,1,1-Trichloroethane <3 <0.55 1,2-Dichlorobenzene
Carbon tetrachloride <1.7 <0.28 1,2,4-Trichlorobenzene
Benzene <1.8 <0.55 Naphthalene
Cyclohexane <38 <11 Hexachlorobutadiene

45

Concentration
ug/m3 ppbv
<1.3 <0.28
<2 <0.55
<26 <5.5
<23 <5.5
<23 <5.5
<0.37 <0.055
<0.59 <0.11
<2.5 <0.55
<23 <5.5
<2.5 <0.55
<100 <27
<0.3 <0.055
<23 <5.5
<37 <5.5
<0.47 <0.055
<0.42 <0.055
<2.5 <0.55
<2.4 <0.55
<0.76 <0.11
<29 <5.5
<14 <2.7
<28 <5.5
<14 <2.7
<14 <2.7
<4.8 <1.1
<2.4 <0.55
<4.7 <1.1
<11 <l.1
<0.28 <0.055
<14 <2.7
<14 <2.7
<3.3 <0.55
<1.3 <0.21
<3.3 <0.55
<4.1 <0.55
<1.4 <0.28
<3 <0.28



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: WSU-Ed2-SG-042721  Client:

Aspect Consulting, LLC

Date Received: 04/27/21 Project: McCollum Park 210222
Date Collected: 04/26/21 Lab ID: 104488-21 1/5.7
Date Analyzed: 04/29/21 Data File: 042830.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 91 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <6.9 <4 1,2-Dichloropropane
Dichlorodifluoromethane <2.8 <0.57 1,4-Dioxane
Chloromethane <21 <10 2,2,4-Trimethylpentane
F-114 <4 <0.57 Methyl methacrylate
Vinyl chloride <1.5 <0.57 Heptane
1,3-Butadiene <0.25 <0.11 Bromodichloromethane
Butane <27 <11 Trichloroethene
Bromomethane <13 <34 cis-1,3-Dichloropropene
Chloroethane <15 <b.7 4-Methyl-2-pentanone
Vinyl bromide <2.5 <0.57 trans-1,3-Dichloropropene
Ethanol 929 53 Toluene
Acrolein <0.65 <0.28 1,1,2-Trichloroethane
Pentane <17 <5.7 2-Hexanone
Trichlorofluoromethane <13 <2.3 Tetrachloroethene
Acetone 140 58 Dibromochloromethane
2-Propanol 80 33 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <2.3 <0.57 Chlorobenzene
trans-1,2-Dichloroethene <2.3 <0.57 Ethylbenzene
Methylene chloride <200 <57 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <69 <23 Nonane
3-Chloropropene <8.9 <2.8 Isopropylbenzene
CFC-113 <4.4 <0.57 2-Chlorotoluene
Carbon disulfide <36 <11 Propylbenzene
Methyl t-butyl ether (MTBE) <10 <2.8 4-Ethyltoluene
Vinyl acetate <40 <11 m,p-Xylene
1,1-Dichloroethane <2.3 <0.57 o-Xylene
cis-1,2-Dichloroethene <2.3 <0.57 Styrene
Hexane <20 <b.7 Bromoform
Chloroform <0.28 <0.057 Benzyl chloride
Ethyl acetate <41 <11 1,3,5-Trimethylbenzene
Tetrahydrofuran 6.3 2.1 1,2,4-Trimethylbenzene
2-Butanone (MEK) <17 <5.7 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) <0.23 <0.057 1,4-Dichlorobenzene
1,1,1-Trichloroethane <3.1 <0.57 1,2-Dichlorobenzene
Carbon tetrachloride <1.8 <0.28 1,2,4-Trichlorobenzene
Benzene <1.8 <0.57 Naphthalene
Cyclohexane <39 <11 Hexachlorobutadiene

46

Concentration
ug/m3 ppbv
<1.3 <0.28
<2.1 <0.57
<27 <b.7
<23 <5.7
<23 <5.7
<0.38 <0.057
<0.61 <0.11
<2.6 <0.57
<23 <5.7
<2.6 <0.57
<110 <28
<0.31 <0.057
<23 <5.7
<39 <5.7
<0.49 <0.057
<0.44 <0.057
<2.6 <0.57
<2.5 <0.57
<0.78 <0.11
<30 <5.7
<14 <2.8
<30 <5.7
<14 <2.8
<14 <2.8
<5 <1.1
<2.5 <0.57
<4.9 <1.1
<12 <l.1
<0.3 <0.057
<14 <2.8
<14 <2.8
<3.4 <0.57
<l.4 <0.22
<3.4 <0.57
<4.2 <0.57
<1.5 <0.28
<3 <0.29



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: Method Blank Client: Aspect Consulting, LLC
Date Received: Not Applicable Project: McCollum Park 210222
Date Collected: Not Applicable Lab ID: 01-849 MB
Date Analyzed: 04/28/21 Data File: 042816.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 92 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <1.2 <0.7 1,2-Dichloropropane
Dichlorodifluoromethane <0.49 <0.1 1,4-Dioxane
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane
F-114 <0.7 <0.1 Methyl methacrylate
Vinyl chloride <0.26 <0.1 Heptane
1,3-Butadiene <0.044 <0.02 Bromodichloromethane
Butane <4.8 <2 Trichloroethene
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene
Chloroethane <2.6 <1 4-Methyl-2-pentanone
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene
Ethanol <7.5 <4 Toluene
Acrolein <0.11 <0.05 1,1,2-Trichloroethane
Pentane <3 <1 2-Hexanone
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene
Acetone <4.8 <2 Dibromochloromethane
2-Propanol <8.6 <3.5 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene
Methylene chloride <35 <10 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <12 <4 Nonane
3-Chloropropene <1.6 <0.5 Isopropylbenzene
CFC-113 <0.77 <0.1 2-Chlorotoluene
Carbon disulfide <6.2 <2 Propylbenzene
Methyl t-butyl ether (MTBE) <1.8 <0.5 4-Ethyltoluene
Vinyl acetate <7 <2 m,p-Xylene
1,1-Dichloroethane <0.4 <0.1 o-Xylene
cis-1,2-Dichloroethene <0.4 <0.1 Styrene
Hexane <3.5 <1 Bromoform
Chloroform <0.049 <0.01 Benzyl chloride
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene
Tetrahydrofuran <0.29 <0.1 1,2,4-Trimethylbenzene
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) <0.04 <0.01 1,4-Dichlorobenzene
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene
Carbon tetrachloride <0.31 <0.05 1,2,4-Trichlorobenzene
Benzene <0.32 <0.1 Naphthalene
Cyclohexane <6.9 <2 Hexachlorobutadiene

47

Concentration
ug/m3 ppbv
<0.23 <0.05
<0.36 <0.1
<4.7 <1
<4.1 <1
<4.1 <1
<0.067 <0.01
<0.11 <0.02
<0.45 <0.1
<4.1 <1
<0.45 <0.1
<19 <5
<0.055 <0.01
<4.1 <1
<6.8 <1
<0.085 <0.01
<0.077 <0.01
<0.46 <0.1
<0.43 <0.1
<0.14 <0.02
<5.2 <1
<2.5 <0.5
<5.2 <1
<2.5 <0.5
<2.5 <0.5
<0.87 <0.2
<0.43 <0.1
<0.85 <0.2
<2.1 <0.2
<0.052 <0.01
<2.5 <0.5
<2.5 <0.5
<0.6 <0.1
<0.23 <0.038
<0.6 <0.1
<0.74 <0.1
<0.26 <0.05
<0.53 <0.05



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: Method Blank Client: Aspect Consulting, LLC
Date Received: Not Applicable Project: McCollum Park 210222
Date Collected: Not Applicable Lab ID: 01-858 MB
Date Analyzed: 04/30/21 Data File: 043011.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 94 70 130

Concentration
Compounds: ug/m3 ppbv Compounds:
Propene <1.2 <0.7 1,2-Dichloropropane
Dichlorodifluoromethane <0.49 <0.1 1,4-Dioxane
Chloromethane <3.7 <1.8 2,2,4-Trimethylpentane
F-114 <0.7 <0.1 Methyl methacrylate
Vinyl chloride <0.26 <0.1 Heptane
1,3-Butadiene <0.044 <0.02 Bromodichloromethane
Butane <4.8 <2 Trichloroethene
Bromomethane <2.3 <0.6 cis-1,3-Dichloropropene
Chloroethane <2.6 <1 4-Methyl-2-pentanone
Vinyl bromide <0.44 <0.1 trans-1,3-Dichloropropene
Ethanol <7.5 <4 Toluene
Acrolein <0.11 <0.05 1,1,2-Trichloroethane
Pentane <3 <1 2-Hexanone
Trichlorofluoromethane <2.2 <0.4 Tetrachloroethene
Acetone <4.8 <2 Dibromochloromethane
2-Propanol <8.6 <3.5 1,2-Dibromoethane (EDB)
1,1-Dichloroethene <0.4 <0.1 Chlorobenzene
trans-1,2-Dichloroethene <0.4 <0.1 Ethylbenzene
Methylene chloride <35 <10 1,1,2,2-Tetrachloroethane
t-Butyl alcohol (TBA) <12 <4 Nonane
3-Chloropropene <1.6 <0.5 Isopropylbenzene
CFC-113 <0.77 <0.1 2-Chlorotoluene
Carbon disulfide <6.2 <2 Propylbenzene
Methyl t-butyl ether (MTBE) <1.8 <0.5 4-Ethyltoluene
Vinyl acetate <7 <2 m,p-Xylene
1,1-Dichloroethane <0.4 <0.1 o-Xylene
cis-1,2-Dichloroethene <0.4 <0.1 Styrene
Hexane <3.5 <1 Bromoform
Chloroform <0.049 <0.01 Benzyl chloride
Ethyl acetate <7.2 <2 1,3,5-Trimethylbenzene
Tetrahydrofuran <0.29 <0.1 1,2,4-Trimethylbenzene
2-Butanone (MEK) <2.9 <1 1,3-Dichlorobenzene
1,2-Dichloroethane (EDC) <0.04 <0.01 1,4-Dichlorobenzene
1,1,1-Trichloroethane <0.55 <0.1 1,2-Dichlorobenzene
Carbon tetrachloride <0.31 <0.05 1,2,4-Trichlorobenzene
Benzene <0.32 <0.1 Naphthalene
Cyclohexane <6.9 <2 Hexachlorobutadiene

48

Concentration
ug/m3 ppbv
<0.23 <0.05
<0.36 <0.1
<4.7 <1
<4.1 <1
<4.1 <1
<0.067 <0.01
<0.11 <0.02
<0.45 <0.1
<4.1 <1
<0.45 <0.1
<19 <5
<0.055 <0.01
<4.1 <1
<6.8 <1
<0.085 <0.01
<0.077 <0.01
<0.46 <0.1
<0.43 <0.1
<0.14 <0.02
<5.2 <1
<2.5 <0.5
<5.2 <1
<2.5 <0.5
<2.5 <0.5
<0.87 <0.2
<0.43 <0.1
<0.85 <0.2
<2.1 <0.2
<0.052 <0.01
<2.5 <0.5
<2.5 <0.5
<0.6 <0.1
<0.23 <0.038
<0.6 <0.1
<0.74 <0.1
<0.058j <0.011]
0.37 0.035



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 05/11/21

Date Received: 04/27/21

Project: McCollum Park 210222, F&BI 104488
Date Extracted: 04/05/21

Date Analyzed: 04/05/21

RESULTS FROM THE ANALYSIS OF AIR SAMPLES
FOR HELIUM USING METHOD ASTM D1946
Results Reported as % Helium

Sample ID Helium
Laboratory ID

BMX-1-SG-042721 <0.6
104488-15

Pool-1-SG-042721 <0.6
104488-16

Pool-2-SG-042721 <0.6
104488-17

WSU-Ex1-SG-042721 <0.6
104488-18

WSU-Ex2-SG-042721 <0.6
104488-19

WSU-Ed1-SG-042721 <0.6
104488-20

WSU-Ed2-SG-042721 <0.6
104488-21

Method Blank <0.6

01-1055 MB

49



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 05/11/21
Date Received: 04/27/21
Project: McCollum Park 210222, F&BI 104488

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD MA-APH

Laboratory Code: 104517-01 1/5.3 (Duplicate)

Reporting Sample Duplicate RPD

Analyte Units Result Result  (Limit 30)
APH EC5-8 aliphatics ug/m3 1,500 1,700 12
APH EC9-12 aliphatics ug/m3 470 520 10
APH EC9-10 aromatics ug/m3 <130 <130 nm

Laboratory Code: Laboratory Control Sample

Percent
Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
APH EC5-8 aliphatics ug/m3 67 103 70-130
APH EC9-12 aliphatics ug/m3 67 123 70-130
APH EC9-10 aromatics ug/ma3 67 96 70-130

50



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 05/11/21
Date Received: 04/27/21
Project: McCollum Park 210222, F&BI 104488

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD MA-APH

Laboratory Code: 104451-01 1/5.5 (Duplicate)

Reporting Sample Duplicate RPD

Analyte Units Result Result  (Limit 30)
APH EC5-8 aliphatics ug/m3 2,300 2,400 4
APH EC9-12 aliphatics ug/m3 900 920 2
APH EC9-10 aromatics ug/m3 <140 <140 nm

Laboratory Code: Laboratory Control Sample

Percent
Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
APH EC5-8 aliphatics ug/m3 67 99 70-130
APH EC9-12 aliphatics ug/m3 67 121 70-130
APH EC9-10 aromatics ug/ma3 67 95 70-130
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 05/11/21
Date Received: 04/27/21
Project: McCollum Park 210222, F&BI 104488

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD TO-15

Laboratory Code: 104517-01 1/5.3 (Duplicate)

Reporting Sample Duplicate RPD
Analyte Units Result Result (Limit 30)
Propene ug/m3 130 100 26
Dichlorodifluoromethane ug/m3 <2.6 2.9 nm
Chloromethane ug/m3 <20 <20 nm
F-114 ug/m3 <3.7 <3.7 nm
Vinyl chloride ug/m3 <l.4 <14 nm
1,3-Butadiene ug/m3 24 24 0
Butane ug/m3 47 41 14
Bromomethane ug/m3 <12 <12 nm
Chloroethane ug/m3 <14 <14 nm
Vinyl bromide ug/m3 <2.3 <2.3 nm
Ethanol ug/m3 71 85 18
Acrolein ug/m3 <0.61 0.63 nm
Pentane ug/m3 24 21 13
Trichlorofluoromethane ug/m3 <12 <12 nm
Acetone ug/m3 160 160 0
2-Propanol ug/m3 <46 <46 nm
1,1-Dichloroethene ug/m3 <2.1 <2.1 nm
trans-1,2-Dichloroethene ug/m3 <2.1 <2.1 nm
Methylene chloride ug/m3 <180 <180 nm
t-Butyl alcohol (TBA) ug/m3 <64 <64 nm
3-Chloropropene ug/m3 <8.3 8.9 nm
CFC-113 ug/m3 <4.1 <4.1 nm
Carbon disulfide ug/m3 <33 <33 nm
Methyl t-butyl ether (MTBE) ug/m3 <9.6 <9.6 nm
Vinyl acetate ug/m3 <37 <37 nm
1,1-Dichloroethane ug/m3 <2.1 <2.1 nm
cis-1,2-Dichloroethene ug/m3 <2.1 <2.1 nm
Hexane ug/m3 <19 <19 nm
Chloroform ug/m3 0.70 0.60 15
Ethyl acetate ug/m3 <38 <38 nm
Tetrahydrofuran ug/m3 <1.6 <1.6 nm
2-Butanone (MEK) ug/m3 32 33 3
1,2-Dichloroethane (EDC) ug/m3 <0.21 <0.21 nm
1,1,1-Trichloroethane ug/m3 <2.9 <2.9 nm
Carbon tetrachloride ug/m3 <1.7 <1.7 nm
Benzene ug/m3 54 52 4
Cyclohexane ug/m3 <36 <36 nm
1,2-Dichloropropane ug/m3 <1.2 <1.2 nm
1,4-Dioxane ug/m3 <1.9 <1.9 nm
2,2,4-Trimethylpentane ug/m3 <25 <25 nm
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 05/11/21
Date Received: 04/27/21
Project: McCollum Park 210222, F&BI 104488

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD TO-15

Laboratory Code: 104517-01 1/5.3 (Duplicate, continued)

Reporting Sample Duplicate RPD

Analyte Units Result Result (Limit 30)
Methyl methacrylate ug/m3 <22 <22 nm
Heptane ug/m3 <22 <22 nm
Bromodichloromethane ug/m3 <0.36 <0.36 nm
Trichloroethene ug/m3 <0.57 0.60 nm
cis-1,3-Dichloropropene ug/m3 <2.4 <2.4 nm
4-Methyl-2-pentanone ug/m3 <22 <22 nm
trans-1,3-Dichloropropene ug/m3 <2.4 <2.4 nm
Toluene ug/m3 <100 <100 nm
1,1,2-Trichloroethane ug/m3 0.43 0.43 0
2-Hexanone ug/m3 <22 <22 nm
Tetrachloroethene ug/m3 <36 <36 nm
Dibromochloromethane ug/m3 <0.45 <0.45 nm
1,2-Dibromoethane (EDB) ug/m3 <0.41 <0.41 nm
Chlorobenzene ug/m3 <2.4 <2.4 nm
Ethylbenzene ug/m3 9.7 9.5 2
1,1,2,2-Tetrachloroethane ug/m3 1.3 1.3 0
Nonane ug/m3 <28 <28 nm
Isopropylbenzene ug/m3 <13 <13 nm
2-Chlorotoluene ug/m3 <27 <27 nm
Propylbenzene ug/m3 <13 <13 nm
4-Ethyltoluene ug/m3 <13 <13 nm
m,p-Xylene ug/m3 16 16 0
o-Xylene ug/m3 6.8 6.6 3
Styrene ug/m3 4.9 4.6 6
Bromoform ug/m3 <11 <11 nm
Benzyl chloride ug/m3 <0.27 <0.27 nm
1,3,5-Trimethylbenzene ug/m3 <13 <13 nm
1,2,4-Trimethylbenzene ug/m3 <13 <13 nm
1,3-Dichlorobenzene ug/m3 <3.2 <3.2 nm
1,4-Dichlorobenzene ug/m3 <1.2 <1.2 nm
1,2-Dichlorobenzene ug/m3 <3.2 <3.2 nm
1,2,4-Trichlorobenzene ug/m3 <3.9 <3.9 nm
Naphthalene ug/m3 <14 <14 nm
Hexachlorobutadiene ug/m3 1.6 1.5 6
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 05/11/21
Date Received: 04/27/21
Project: McCollum Park 210222, F&BI 104488

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD TO-15

Laboratory Code: Laboratory Control Sample

Percent
Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Propene ug/m3 23 114 70-130
Dichlorodifluoromethane ug/m3 67 117 70-130
Chloromethane ug/m3 28 116 70-130
F-114 ug/m3 94 117 70-130
Vinyl chloride ug/m3 35 105 70-130
1,3-Butadiene ug/m3 30 87 70-130
Butane ug/m3 32 96 70-130
Bromomethane ug/m3 52 112 70-130
Chloroethane ug/m3 36 119 70-130
Vinyl bromide ug/m3 59 102 70-130
Ethanol ug/m3 25 133 vo 70-130
Acrolein ug/m3 31 929 70-130
Pentane ug/m3 40 89 70-130
Trichlorofluoromethane ug/m3 76 109 70-130
Acetone ug/m3 32 100 70-130
2-Propanol ug/m3 33 100 70-130
1,1-Dichloroethene ug/m3 54 97 70-130
trans-1,2-Dichloroethene ug/m3 54 93 70-130
Methylene chloride ug/m3 94 102 70-130
t-Butyl alcohol (TBA) ug/m3 41 98 70-130
3-Chloropropene ug/m3 42 92 70-130
CFC-113 ug/m3 100 102 70-130
Carbon disulfide ug/m3 42 113 70-130
Methyl t-butyl ether (MTBE) ug/m3 49 89 70-130
Vinyl acetate ug/m3 48 88 70-130
1,1-Dichloroethane ug/ma3 55 107 70-130
cis-1,2-Dichloroethene ug/m3 54 91 70-130
Hexane ug/m3 48 82 70-130
Chloroform ug/m3 66 107 70-130
Ethyl acetate ug/m3 49 100 70-130
Tetrahydrofuran ug/m3 40 93 70-130
2-Butanone (MEK) ug/m3 40 88 70-130
1,2-Dichloroethane (EDC) ug/m3 55 110 70-130
1,1,1-Trichloroethane ug/m3 74 109 70-130
Carbon tetrachloride ug/m3 85 108 70-130
Benzene ug/ma3 43 93 70-130
Cyclohexane ug/m3 46 79 70-130
1,2-Dichloropropane ug/m3 62 116 70-130
1,4-Dioxane ug/m3 49 97 70-130
2,2,4-Trimethylpentane ug/m3 63 100 70-130
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 05/11/21
Date Received: 04/27/21
Project: McCollum Park 210222, F&BI 104488

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD TO-15

Laboratory Code: Laboratory Control Sample (Continued)

Percent
Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Methyl methacrylate ug/m3 55 111 70-130
Heptane ug/m3 55 105 70-130
Bromodichloromethane ug/m3 90 122 70-130
Trichloroethene ug/m3 73 112 70-130
cis-1,3-Dichloropropene ug/m3 61 109 70-130
4-Methyl-2-pentanone ug/m3 55 80 70-130
trans-1,3-Dichloropropene ug/m3 61 110 70-130
Toluene ug/m3 51 98 70-130
1,1,2-Trichloroethane ug/m3 74 123 70-130
2-Hexanone ug/m3 55 110 70-130
Tetrachloroethene ug/m3 92 113 70-130
Dibromochloromethane ug/m3 120 116 70-130
1,2-Dibromoethane (EDB) ug/m3 100 107 70-130
Chlorobenzene ug/ma3 62 105 70-130
Ethylbenzene ug/m3 59 90 70-130
1,1,2,2-Tetrachloroethane ug/m3 93 112 70-130
Nonane ug/m3 71 104 70-130
Isopropylbenzene ug/m3 66 101 70-130
2-Chlorotoluene ug/m3 70 98 70-130
Propylbenzene ug/m3 66 100 70-130
4-Ethyltoluene ug/m3 66 97 70-130
m,p-Xylene ug/m3 120 92 70-130
o-Xylene ug/m3 59 94 70-130
Styrene ug/m3 58 94 70-130
Bromoform ug/m3 140 107 70-130
Benzyl chloride ug/m3 70 116 70-130
1,3,5-Trimethylbenzene ug/m3 66 95 70-130
1,2,4-Trimethylbenzene ug/m3 66 91 70-130
1,3-Dichlorobenzene ug/m3 81 111 70-130
1,4-Dichlorobenzene ug/m3 81 99 70-130
1,2-Dichlorobenzene ug/m3 81 104 70-130
1,2,4-Trichlorobenzene ug/m3 100 97 70-130
Naphthalene ug/m3 71 92 70-130
Hexachlorobutadiene ug/m3 140 101 70-130
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 05/11/21
Date Received: 04/27/21
Project: McCollum Park 210222, F&BI 104488

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD TO-15

Laboratory Code: 104451-01 1/5.5 (Duplicate)

Reporting Sample Duplicate RPD
Analyte Units Result Result (Limit 30)
Propene ug/m3 <6.6 <6.6 nm
Dichlorodifluoromethane ug/m3 <2.7 3.3 nm
Chloromethane ug/m3 <20 <20 nm
F-114 ug/m3 <3.8 <3.8 nm
Vinyl chloride ug/m3 <l.4 <14 nm
1,3-Butadiene ug/m3 <0.24 <0.24 nm
Butane ug/m3 <26 <26 nm
Bromomethane ug/m3 <13 <13 nm
Chloroethane ug/m3 <15 <15 nm
Vinyl bromide ug/m3 <2.4 <2.4 nm
Ethanol ug/m3 95 87 9
Acrolein ug/m3 <0.63 <0.63 nm
Pentane ug/m3 <16 <16 nm
Trichlorofluoromethane ug/m3 <12 <12 nm
Acetone ug/m3 430 440 2
2-Propanol ug/m3 200 200 0
1,1-Dichloroethene ug/m3 <2.2 <2.2 nm
trans-1,2-Dichloroethene ug/m3 <2.2 <2.2 nm
Methylene chloride ug/m3 <190 <190 nm
t-Butyl alcohol (TBA) ug/m3 <67 <67 nm
3-Chloropropene ug/m3 <8.6 <8.6 nm
CFC-113 ug/m3 <4.2 <4.2 nm
Carbon disulfide ug/m3 <34 <34 nm
Methyl t-butyl ether (MTBE) ug/m3 <9.9 <9.9 nm
Vinyl acetate ug/m3 <39 <39 nm
1,1-Dichloroethane ug/m3 <2.2 <2.2 nm
cis-1,2-Dichloroethene ug/m3 <2.2 <2.2 nm
Hexane ug/m3 <19 <19 nm
Chloroform ug/m3 <0.27 <0.27 nm
Ethyl acetate ug/m3 <40 <40 nm
Tetrahydrofuran ug/m3 <1.6 <1.6 nm
2-Butanone (MEK) ug/m3 <16 <16 nm
1,2-Dichloroethane (EDC) ug/m3 <0.22 <0.22 nm
1,1,1-Trichloroethane ug/m3 53 52 2
Carbon tetrachloride ug/m3 <1.7 <1.7 nm
Benzene ug/m3 <1.8 <1.8 nm
Cyclohexane ug/m3 <38 <38 nm
1,2-Dichloropropane ug/m3 <1.3 <1.3 nm
1,4-Dioxane ug/m3 <2 <2 nm
2,2,4-Trimethylpentane ug/m3 <26 <26 nm
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Date of Report: 05/11/21
Date Received: 04/27/21
Project: McCollum Park 210222, F&BI 104488

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD TO-15

Laboratory Code: 104451-01 1/5.5 (Duplicate, continued)

Reporting Sample Duplicate RPD

Analyte Units Result Result (Limit 30)
Methyl methacrylate ug/m3 <23 <23 nm
Heptane ug/m3 <23 <23 nm
Bromodichloromethane ug/m3 <0.37 <0.37 nm
Trichloroethene ug/m3 <0.59 <0.59 nm
cis-1,3-Dichloropropene ug/m3 <2.5 <2.5 nm
4-Methyl-2-pentanone ug/m3 170 170 0
trans-1,3-Dichloropropene ug/m3 <2.5 <2.5 nm
Toluene ug/m3 <100 <100 nm
1,1,2-Trichloroethane ug/m3 <0.3 <0.3 nm
2-Hexanone ug/m3 <23 <23 nm
Tetrachloroethene ug/m3 <37 <37 nm
Dibromochloromethane ug/m3 <0.47 <0.47 nm
1,2-Dibromoethane (EDB) ug/m3 <0.42 <0.42 nm
Chlorobenzene ug/m3 <2.5 <2.5 nm
Ethylbenzene ug/m3 <2.4 <2.4 nm
1,1,2,2-Tetrachloroethane ug/m3 <0.76 <0.76 nm
Nonane ug/m3 <29 <29 nm
Isopropylbenzene ug/m3 <14 <14 nm
2-Chlorotoluene ug/m3 <28 <28 nm
Propylbenzene ug/m3 <14 <14 nm
4-Ethyltoluene ug/m3 <14 <14 nm
m,p-Xylene ug/m3 6.7 6.6 2
o-Xylene ug/m3 2.9 2.9 0
Styrene ug/m3 <4.7 <4.7 nm
Bromoform ug/m3 <11 <11 nm
Benzyl chloride ug/m3 <0.28 <0.28 nm
1,3,5-Trimethylbenzene ug/m3 <14 <14 nm
1,2,4-Trimethylbenzene ug/m3 <14 <14 nm
1,3-Dichlorobenzene ug/m3 <3.3 <3.3 nm
1,4-Dichlorobenzene ug/m3 <1.3 <1.3 nm
1,2-Dichlorobenzene ug/m3 <3.3 <3.3 nm
1,2,4-Trichlorobenzene ug/m3 <4.1 <4.1 nm
Naphthalene ug/m3 <14 <14 nm
Hexachlorobutadiene ug/m3 <3 <3 nm
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Date of Report: 05/11/21
Date Received: 04/27/21
Project: McCollum Park 210222, F&BI 104488

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD TO-15

Laboratory Code: Laboratory Control Sample

Percent
Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Propene ug/m3 23 118 70-130
Dichlorodifluoromethane ug/m3 67 120 70-130
Chloromethane ug/m3 28 110 70-130
F-114 ug/m3 94 110 70-130
Vinyl chloride ug/m3 35 106 70-130
1,3-Butadiene ug/m3 30 94 70-130
Butane ug/m3 32 99 70-130
Bromomethane ug/m3 52 140 vo 70-130
Chloroethane ug/m3 36 110 70-130
Vinyl bromide ug/m3 59 108 70-130
Ethanol ug/m3 25 116 70-130
Acrolein ug/m3 31 105 70-130
Pentane ug/m3 40 95 70-130
Trichlorofluoromethane ug/m3 76 118 70-130
Acetone ug/m3 32 109 70-130
2-Propanol ug/m3 33 97 70-130
1,1-Dichloroethene ug/m3 54 102 70-130
trans-1,2-Dichloroethene ug/m3 54 98 70-130
Methylene chloride ug/m3 94 99 70-130
t-Butyl alcohol (TBA) ug/m3 41 104 70-130
3-Chloropropene ug/m3 42 105 70-130
CFC-113 ug/m3 100 107 70-130
Carbon disulfide ug/m3 42 106 70-130
Methyl t-butyl ether (MTBE) ug/m3 49 95 70-130
Vinyl acetate ug/m3 48 105 70-130
1,1-Dichloroethane ug/ma3 55 112 70-130
cis-1,2-Dichloroethene ug/m3 54 97 70-130
Hexane ug/m3 48 85 70-130
Chloroform ug/m3 66 112 70-130
Ethyl acetate ug/m3 49 108 70-130
Tetrahydrofuran ug/m3 40 94 70-130
2-Butanone (MEK) ug/m3 40 96 70-130
1,2-Dichloroethane (EDC) ug/m3 55 115 70-130
1,1,1-Trichloroethane ug/m3 74 114 70-130
Carbon tetrachloride ug/m3 85 113 70-130
Benzene ug/ma3 43 98 70-130
Cyclohexane ug/m3 46 80 70-130
1,2-Dichloropropane ug/m3 62 118 70-130
1,4-Dioxane ug/m3 49 94 70-130
2,2,4-Trimethylpentane ug/m3 63 104 70-130
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 05/11/21
Date Received: 04/27/21
Project: McCollum Park 210222, F&BI 104488

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD TO-15

Laboratory Code: Laboratory Control Sample (Continued)

Percent
Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Methyl methacrylate ug/m3 55 113 70-130
Heptane ug/m3 55 110 70-130
Bromodichloromethane ug/m3 90 126 70-130
Trichloroethene ug/m3 73 114 70-130
cis-1,3-Dichloropropene ug/m3 61 106 70-130
4-Methyl-2-pentanone ug/m3 55 96 70-130
trans-1,3-Dichloropropene ug/m3 61 113 70-130
Toluene ug/m3 51 102 70-130
1,1,2-Trichloroethane ug/m3 74 124 70-130
2-Hexanone ug/m3 55 115 70-130
Tetrachloroethene ug/m3 92 113 70-130
Dibromochloromethane ug/m3 120 122 70-130
1,2-Dibromoethane (EDB) ug/m3 100 108 70-130
Chlorobenzene ug/m3 62 113 70-130
Ethylbenzene ug/m3 59 94 70-130
1,1,2,2-Tetrachloroethane ug/m3 93 115 70-130
Nonane ug/m3 71 102 70-130
Isopropylbenzene ug/m3 66 102 70-130
2-Chlorotoluene ug/m3 70 108 70-130
Propylbenzene ug/m3 66 104 70-130
4-Ethyltoluene ug/m3 66 93 70-130
m,p-Xylene ug/m3 120 96 70-130
o-Xylene ug/m3 59 97 70-130
Styrene ug/m3 58 98 70-130
Bromoform ug/m3 140 117 70-130
Benzyl chloride ug/m3 70 120 70-130
1,3,5-Trimethylbenzene ug/m3 66 101 70-130
1,2,4-Trimethylbenzene ug/m3 66 94 70-130
1,3-Dichlorobenzene ug/m3 81 109 70-130
1,4-Dichlorobenzene ug/m3 81 107 70-130
1,2-Dichlorobenzene ug/m3 81 108 70-130
1,2,4-Trichlorobenzene ug/m3 100 99 70-130
Naphthalene ug/m3 71 100 70-130
Hexachlorobutadiene ug/m3 140 104 70-130
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Date of Report: 05/11/21
Date Received: 04/27/21
Project: McCollum Park 210222, F&BI 104488

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR HELIUM
USING METHOD ASTM D1946

Laboratory Code: 104451-01 (Duplicate)

Sample Duplicate Relative
Analyte Result Result Percent Acceptance
(%) (%) Difference Criteria
Helium <0.6 <0.6 nm 0-20
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
Data Qualifiers & Definitions

a - The analyte was detected at a level less than five times the reporting limit. The RPD results may not
provide reliable information on the variability of the analysis.

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix
spike recoveries may not be meaningful.

ca - The calibration results for the analyte were outside of acceptance criteria. The value reported is an
estimate.

¢ - The presence of the analyte may be due to carryover from previous sample injections.
cf - The sample was centrifuged prior to analysis.

d - The sample was diluted. Detection limits were raised and surrogate recoveries may not be
meaningful.

dv - Insufficient sample volume was available to achieve normal reporting limits.
f - The sample was laboratory filtered prior to analysis.

fb - The analyte was detected in the method blank.

fc - The analyte is a common laboratory and field contaminant.

hr - The sample and duplicate were reextracted and reanalyzed. RPD results were still outside of control
limits. Variability is attributed to sample inhomogeneity.

hs - Headspace was present in the container used for analysis.
ht — The analysis was performed outside the method or client-specified holding time requirement.
ip - Recovery fell outside of control limits due to sample matrix effects.

j - The analyte concentration is reported below the lowest calibration standard. The value reported is an
estimate.

J - The internal standard associated with the analyte is out of control limits. The reported concentration
1s an estimate.

il - The laboratory control sam%le(s) percent recovery and/or RPD were out of control limits. The
reported concentration should be considered an estimate.

js - The surrogate associated with the analyte is out of control limits. The reported concentration should
e considered an estimate.

Ic - The presence of the analyte is likely due to laboratory contamination.
L - The reported concentration was generated from a library search.

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.

c - The sample was received with incorrect preservation or in a container not approved by the method.
he value reported should be considered an estimate.

ve - The analyte response exceeded the valid instrument calibration range. The value reported is an
estimate.

vo - The value reported fell outside the control limits established for this analyte.

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation.

61



SAMPLE CHAIN OF CUSTODY

He ouarly

164 4§E
e e Moty R Bl [ (g e | et
Company Bspeth_(oarsuiliam, PROJECT NAME & ADDRESS PO # \m.\ wmmwﬁm
Address iw« o w\..&‘ Bare .A%mv oo M&.Pﬁﬁwwr?af %«.\ wrl xN.WOM.N\\N\s‘ Rush charges authorized by:
City, State, ZIP_Seadhe ik 92109 NOTES: £l Giam ar ot por D 4fot! INVOICETO | |~ SAMPLE DISPOSAL |
Phone 860 r2ees XM ﬂE»:&émm&r@Nm m.&w.ﬁz nnﬂ% wwﬁsu W,?\e» semples U Axchive (Fee may apply)
St .t i
SAMPLE INFORMATION . ANALYSIS REQUESTED
8l zl o
Reporting m mm ] w
Level : & w N4 M
Flow | IA=Indoor Air Field |Final| Field | B =1 5
Lab | Canister | Cont. | 5G=80il Gas Date Initizl | Vae. | Final mn.w i B
Sample Name D D (Circle One) | Sampled | £F Time {("Hg)! Time Notes
Fool ~AN-0Mze24 | 8] |65 el | 1y ) 5o |Hey/2) i8S [oray | & lis3y XX e
4@31 ~LD-O926e. try, BILAL. PIBTO @N sG o \W@ 673811 1527 _
fool ~2.-TA 02621 | 3 [e3230 p53s2| @D/ so 99y lomsT| ( [#5v]
| Stman  (-TA—or262l| B Bzren peeoR G se | | 199 s [rsisr 2]
Kiream - 2 -TA-0v262l| 05 [3523( %oy | ) sc 0 il |5 |55%
Str2avn -8 ~ T4 —0Y2.62/ bl ATV P89 (TE>1 8G Ax@ 6315 ww 5T ‘
[Blrean— ~AA o, | DY ETT |066XT] 14 1 s 20 2267 9 | /400 | ~ Qtledaz” A
- wso~An-oueeny 3] esee  |oeis) (B se | b wm.w 0220 | 7 |idos V11
mwmm&ﬁa; & Bruya, Inc. mumwz,ﬁ.dmm MWHZ_M, NAME COMPANY DATE TIME
3612 16th Avenue West | Relinquished r&% &\‘% \m& ﬁ%&@e% e ﬁﬁér« . Y \w, 4 \.mu m N&\w\
Seattle, WA 98119-2029 | Received by: é& \\?b N\S\sﬂ\\ 3? &5 27 AN FepT Yy \mw \m ; t\\w\x
Ph. (206) 285:8282 Relinguished by- {
Fax (206) .wm,wmwﬁ Received by Samples receive at 20 |o

FORMSNCQONCOCTO-15.800




SAMPLE CHAIN OF CUSTODY

PORMSNCOC\COUTO5.00C

oy §§ 2 ME_aulsz[al
e N e SAMPLERS (signature) . I - Page# ___L-__of ®
Report To Lo1 K@? %\x&\g & ot TURNAROQUND TIME
Company. A% pend PROJECT NAME @@mwmmm | PO# m.m@%i
Address MeLollurm \Q il Ziozz e Rush charges authorized by:
X NOTES: INVOICE TO SAMPLE DISPOSAL
City, State, ZIP 0 Default: Clean after 3 days
Phone Email 0 Axchive (Fee may apply)
SAMPLE INFORMATION ANALYSIS REQUESTED
m i ms
Bl Bl
Reporting = % oo m
Level: ' & w A0 M G
Flow | IA=Indoor Air Initial] Field |Finall Field | 8| 5| 5 =
' Lab | Canister | Cont. | SG=S8oil Gas | Date | Vac.|Initial| Vac.| Final | £| &} &
‘wwavmm Name jis) in D {Circle One) | Sampled | (“Hg) | Time {("Hg)! Time Notes
WSO ~Exl ~TA-0a2c2d | g4 RSz B5353 | (i s sa |Yze/ |30 (837 o) ljoe ¥ X T
[y -Bx 278 ~opzgzi| |0 2051 jokesd | @)/ 6 27 (ceo | 85| |piw LT
WS -€d/-TA 01262 \| y&s77 pei8z @ 1 86 B B9 b2 |
B} Euc‘mmwsﬂ»éﬂmﬁﬁ ja (8572 o750 | «M\U\ SG 2.9 boss | 9 FIATY +-
B x -t —TA—07262 4 | \3 |posye PRI (D) sa 129 jees7 157 1629 +
BME AN —0Y 252 _ﬁ BBo 2991 14 4 se v 22 16900 23 37 Ouddess hor
BML- 156 -04282) | |5 | [305 | s G| YerfuBe |oeisT 5 |0t
R . . . s oI ) - »
Poot -1 -S6-0M2TE | 3669 |302| w @ | ¥ |[%F ke | & |ouy NN
Friedman & Bruya, Inc. SIGNATURE _ "PRINT NAME COMPANY DATE | TIME
Relinquished & _ " :
A.,wﬁm 16th Avenue West w nquishe %\m ﬂ:ﬁm« . \mmr _ \Mm i .Pm oy Q\%Q\Nx Ek\
. 202, ived by: ! ! -
Seatile, WA 98119.20289 | Received by \E\ i AN 727\\:) .37 Ain ﬁm\ AT &\w%\& Ju /s
Ph. (206) 285-8282 Relinquished by: i
Fax (206) 283-5044 Received by: Bamples receivel at 29 o




ME pdfar >

\.OQQ \m\ mxﬂ SAMPLE CHAIN OF CUSTODY w .
s —— SAMPLERS (signoture) P e Page # Nul% >
Report TolL2/ 4. B Ces TURNAROUND TIME
) PROJECT NAME & ADDRESS PO# Standard
Qoﬁvmawlbvmmﬁ. chmm
M Cold i w“ G N . 210 22 Rush charges authorized by:
Address :
o NOTES: INVOICE TO SAMPLE DISPOSAL
City, State, ZIP 0 Defanlt: Clean after 3 days
i %
Phone Email 0 Axchive (Fee may apply)
SAMPLE INFORMATION ANALYSIS REQUESTED
HEARE
] 82
Reporting 5] w*u 32w m
Level 2 & w S M g
Flow | IA=Indoor Air Initial] Field |Final] Pield | 2 a 5 e
Lab | Canister | Cont. | 8G=SoilGas | Date |-Vac. | Initial{ Vac.| Final m Bl B
Sample Name D D ID {Circle One) mwﬁﬁ& U,...wwmmmv Time |("Hg)| Time Notes
Fool 2756072724 | 1o |B5ve 194 | 1 6o | Iy yae o3| 6 |orue y [ XK
VRS~ 5607212 1§ guus™ |30) | /(5 | | 129 e & 0By BRI
W 2-560727Z)| \9 (3230 97 | 1, & 29 o725 5 |09% IRl
R e Rt T RPN iyt gt U UIRUU, S S ————— R e Tes > g T o ..\:(?...\zi..ﬁ5.1 e
WSV ~8d [-56-07212)| A0 (242 9 RS0 | 14 1 &) s [0 | §T 11625 Lo
[WSo-6iz-Seor2r2| M |2yzy 2oy | w, & | ¢ |29 |ose | 5 |10] B
1A/ B8G
IA / 8G
1A / 8G
Friedman & Bruya, Inc. SIGNATURE ' PRINT NAME COMPANY DATE TIME
Relingquished by Ny 3
3012 I6th Avenue Wesi nquished by \mw_ nwmwm\ \W&Cﬁ .nm.mﬁ Pwm&h\», nm \N\..W\Nw mv_‘.x\ <
202 Received by . : . : — t y
Seante, WA 961152089 | R pf| b [N Pl Fe B Yo | 1S
Ph. (206} 285-8282 Relinquished by: i
Fox (206) 283-5044 Received by: Samnles receivedlat 29 o0

FORMSE\COC\COCTO-15.D0C




This Page Intentionally Left Blank



APPENDIX E

Report Limitations and
Guidelines for Use






ASPECT CONSULTING

REPORT LIMITATIONS AND USE GUIDELINES

Reliance Conditions for Third Parties

This report was prepared for the exclusive use of the Client. No other party may rely on
this report or the product of our services without the express written consent of Aspect
Consulting, LLC (Aspect). This limitation is to provide our firm with reasonable
protection against liability claims by third parties with whom there would otherwise be
no contractual conditions or limitations and guidelines governing their use of the report.
Within the limitations of scope, schedule and budget, our services have been executed in
accordance with our Agreement with the Client and recognized standards of professionals
in the same locality and involving similar conditions.

Services for Specific Purposes, Persons and Projects

Aspect has performed the services in general accordance with the scope and limitations
of our Agreement. This report has been prepared for the exclusive use of the Client and
their authorized third parties, approved in writing by Aspect. This report is not intended
for use by others, and the information contained herein is not applicable to other
properties.

This report is not, and should not, be construed as a warranty or guarantee regarding the
presence or absence of hazardous substances or petroleum products that may affect the
subject property. The report is not intended to make any representation concerning title or
ownership to the subject property. If real property records were reviewed, they were
reviewed for the sole purpose of determining the subject property’s historical uses. All
findings, conclusions, and recommendations stated in this report are based on the data
and information provided to Aspect, current use of the subject property, and observations
and conditions that existed on the date and time of the report.

Aspect structures its services to meet the specific needs of our clients. Because each
environmental study is unique, each environmental report is unique, prepared solely for
the specific client and subject property. This report should not be applied for any purpose
or project except the purpose described in the Agreement.

This Report Is Project-Specific

Aspect considered a number of unique, project-specific factors when establishing the
Scope of Work for this project and report. You should not rely on this report if it was:

e Not prepared for you
e Not prepared for the specific purpose identified in the Agreement
e Not prepared for the specific real property assessed

e Completed before important changes occurred concerning the subject
property, project or governmental regulatory actions
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If changes are made to the project or subject property after the date of this report, Aspect
should be retained to assess the impact of the changes with respect to the conclusions
contained in the report.

Geoscience Interpretations

The geoscience practices (geotechnical engineering, geology, and environmental science)
require interpretation of spatial information that can make them less exact than other
engineering and natural science disciplines. It is important to recognize this limitation in
evaluating the content of the report. If you are unclear how these "Report Limitations
and Use Guidelines" apply to your project or site, you should contact Aspect.

Discipline-Specific Reports Are Not Interchangeable

The equipment, techniques and personnel used to perform an environmental study differ
significantly from those used to perform a geotechnical or geologic study and vice versa.
For that reason, a geotechnical engineering or geologic report does not usually address
any environmental findings, conclusions or recommendations; e.g., about the likelihood
of encountering underground storage tanks or regulated contaminants. Similarly,
environmental reports are not used to address geotechnical or geologic concerns
regarding the subject property.

Environmental Regulations Are Not Static

Some hazardous substances or petroleum products may be present near the subject
property in quantities or under conditions that may have led, or may lead, to
contamination of the subject property, but are not included in current local, state or
federal regulatory definitions of hazardous substances or petroleum products or do not
otherwise present potential liability. Changes may occur in the standards for appropriate
inquiry or regulatory definitions of hazardous substance and petroleum products;
therefore, this report has a limited useful life.

Property Conditions Change Over Time

This report is based on conditions that existed at the time the study was performed. The
findings and conclusions of this report may be affected by the passage of time (for
example, Phase | ESA reports are applicable for 180 days), by events such as a change in
property use or occupancy, or by natural events, such as floods, earthquakes, slope failure
or groundwater fluctuations. If more than six months have passed since issuance of our
report, or if any of the described events may have occurred following the issuance of the
report, you should contact Aspect so that we may evaluate whether changed conditions
affect the continued reliability or applicability of our conclusions and recommendations.
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Historical Information Provided by Others

Aspect has relied upon information provided by others in our description of historical
conditions and in our review of regulatory databases and files. The available data does
not provide definitive information with regard to all past uses, operations or incidents
affecting the subject property or adjacent properties. Aspect makes no warranties or
guarantees regarding the accuracy or completeness of information provided or compiled
by others.

Exclusion of Mold, Fungus, Radon, Lead, and HBM

Aspect’s services do not include the investigation, detection, prevention or assessment of
the presence of molds, fungi, spores, bacteria, and viruses, and/or any of their byproducts.
Accordingly, this report does not include any interpretations, recommendations, findings,
or conclusions regarding the detection, assessment, prevention or abatement of molds,
fungi, spores, bacteria, and viruses, and/or any of their byproducts. Aspect’s services also
do not include the investigation or assessment of hazardous building materials (HBM)
such as asbestos, polychlorinated biphenyls (PCBs) in light ballasts, lead based paint,
asbestos-containing building materials, urea-formaldehyde insulation in on-site structures
or debris or any other HBMs. Aspect’s services do not include an evaluation of radon or
lead in drinking water, unless specifically requested.
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