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1 Introduction

Aspect Consulting, LLC (Aspect) prepared this Remedial Investigation Work Plan (RI
Work Plan) for the Texaco Strickland Cleanup Site (the Site), located at 6808 196™ Street
Southwest in Lynnwood, Washington (the Property; Figure 1). The Property is recorded
by the Snohomish County Tax Assessor as tax parcel #27042000200600. Preparation of
this RlI Work Plan was conducted in compliance with Washington State Department of
Ecology (Ecology) Agreed Order 14315 (Appendix A), issued to potentially liable parties
(PLPs) Strickland Real Estate Holdings, LLC (SREH) and Chevron Environmental
Management Company (CEMC).

The Property was historically occupied by a Texaco-branded service station from about
1959 until 1974. From 1977 until 2006, the Property was operated as an automotive lube
oil facility. The Property is currently occupied by the Aloha Café.

Releases of petroleum products have occurred at the Property. Petroleum releases have
impacted soil, groundwater, and soil vapor on the Property and have potentially migrated
onto adjacent properties. On-Property activities to characterize the nature and extent of
petroleum impacts to date have been completed by Conestoga-Rovers & Associates
(CRA), on behalf of Shell, as a former operator of the lube oil facility on the Property.
CRA completed an initial RI of the Site in 2011 (CRA, 2011), which is included as
Appendix B and provides the framework for identification of additional RI investigation
activities necessary to complete the Site RI and subsequent Feasibility Study (FS).

Data gaps were identified through review of CRA’s 2011 RI, review of additional
historical Site files, and review of environmental assessment work completed at the
adjacent Chri-Mar Apartments property located south of the Property. The identified Site
characterization data gaps are related to both petroleum releases from operation of the
former Texaco service station and from operation of the subsequent lube facility.
Additionally, releases of chlorinated solvents from a historical dry cleaner (Slater’s 1-
Hour Cleaner) on the contiguous property to the west have impacted soil and
groundwater. These chlorinated solvents may be commingled with petroleum compounds
in groundwater in the southwestern area of the Site.

This Rl Work Plan addresses resolution of all presently identified Site characterization
data gaps. The Work Plan summarizes the Site investigation and remedial action history,
identifies existing data gaps for all affected media, and presents a scope of work to
address the identified Site data gaps.
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2 Site Setting

2.1 Property Description

The Property is zoned as commercial and is currently occupied by the Aloha Café.
Surrounding parcels are zoned as both commercial and residential.

The contiguous parcel to the west of the Property is occupied by a strip mall, which
includes a historical dry cleaner (Slater’s 1-Hour Cleaners). Chlorinated solvents have
been confirmed in soil and groundwater at that property.

A strip mall is also located to the north across 196th Street SW. This property was
historically occupied by a Shell service station, which had confirmed releases of
petroleum hydrocarbons to soil and groundwater.

The parcel to the east of the Property, across 68th Ave W, is currently used as parking for
Edmonds Community College. This parcel was previously occupied by an Exxon-
branded service station, which had confirmed releases of petroleum hydrocarbons to soil
and groundwater. A remedial excavation was conducted on the parcel in 2005, and a No
Further Action (NFA) determination was issued by Ecology in 2007.

The contiguous parcel to the south is occupied by the Chri-Mar Apartments.

2.2 Site Geology and Hydrogeology

Based on review of drilling logs in CRA’s 2011 RI, Site soil is interpreted to consist of
imported fill to depths of approximately 7.5 feet below ground surface (bgs). This fill soil
is underlain by unconsolidated silt, sand, gravel, and clay characteristic of a weathered
glacial lacustrine deposit. The lacustrine deposit increases in density from 18 feet bgs to
32.5 feet bgs, the maximum depth explored at the Site.

Shallow groundwater is present in the weathered glacial soil at depths varying seasonally
from approximately 6 to 15 feet bgs. Groundwater flow at the Site is generally to the
southwest, with some documented seasonal variation.

3 Summary of Prior Site Rl and Cleanup Activities

3.1 1977 Underground Storage Tank Closure

The Property was occupied by a Texaco-branded service station from 1959 until 1974.
CRA (2011) reported that three gasoline underground storage tanks (USTs) were likely
present on the Property, and that these USTs were decommissioned in 1977 when the
Property was converted to a lube oil facility. The pre-1977 USTs were reportedly located
in the northeastern corner of the Property, and the dispenser islands were located in the
north-central portion of the Property (Figure 2). Details on the means and methods of
decommissioning of the service station infrastructure and USTs are unknown.
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3.2 1995 Underground Storage Tank Closure and Soil

Characterization.

Petroleum-impacted soil related to the former lube oil facility was discovered in 1995
during removal of a 3,000-gallon lube oil UST and closure-in-place of a 500-gallon waste
oil UST (Figure 3). Nowicki & Associates (Nowicki) oversaw the removal of
approximately 65 tons of soil impacted with total petroleum hydrocarbons as oil (TPH0)
above Washington Model Toxics Control Act (MTCA) Method A cleanup level from the
area of the former 3,000-gallon UST (Nowicki, 1995). Post-excavation sidewall and
bottom samples collected by Nowicki confirmed successful removal of soils impacted by
TPHo.

The 500-gallon waste oil UST located beneath the building was decommissioned by
cleaning and slurry filling. A soil boring was advanced approximately 4 feet south of the
tank fill, and samples were collected and analyzed for both TPHo and total petroleum
hydrocarbons as gasoline (TPHg). Both TPHo and TPHg were detected at concentrations
exceeding MTCA Method A cleanup levels. No remediation of the impacted soil in this
area has been completed to date.

The releases were reported to Ecology in 1995. The Site was subsequently listed with
Ecology’s leaking underground storage tank (LUST) program, as Site ID #6802.

3.3 Historical Environmental Investigations

The following summaries present the results of completed historical Site investigations.
These summaries are in part excerpted directly from Appendix B of CRA (2011),
included as Appendix B to this RI Work Plan.

3.3.1 1995 Soil Characterization Report:
In November 1995, Nowicki conducted an investigation to characterize subsurface
impacts to soil and groundwater on the Property (Nowicki, 1995). Two soil borings, SB1
and SB2, were advanced to the north of the former waste oil UST. Laboratory analytical
results indicated concentrations of TPH as gasoline (TPHQg) and benzene, toluene,
ethylbenzene, and xylenes (BTEX) above the MTCA Method A screening levels. More
information is available in Nowicki’s Waste Oil UST — Characterization Soil Boring,
dated November 20, 1995.

3.3.2 2003 Phase | Environmental Site Assessment:
In January 2003, FINEnvironmental, Inc. (FINE) conducted a Phase | Site Environmental
Site Assessment (ESA) of the Property (FINE, 2003). Results of the Phase | ESA
indicated that the Property was occupied by a Texaco-branded gasoline service station
prior to 1977. Results also identified Leaking UST (LUST) sites at adjacent properties to
the north and east. More information is available in FINE’s Phase | Environmental Site
Assessment Limited Compliance Audit, dated January 28, 2003 (FINE, 2003).
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3.3.3 2004 Phase | Environmental Assessment:
GeoEngineers, Inc. (GeoEngineers) completed a limited Phase | ESA in December 2003,
prior to Shell’s purchase of the Jiffy Lube facility on the Property (GeoEngineers, 2004).
Results of the ESA indicated similar findings of the Phase | ESA conducted by FINE in
2003. Complete information is available in GeoEngineers’ Limited Phase |
Environmental Site Assessment, dated February 11, 2004 (GeoEngineers, 2004).

3.3.4 November 2006 Site Investigation:
In November 2006, Cambria Environmental Technology (Cambria) installed five
monitoring wells (MW-1 through MW-5) and advanced one soil boring (SB-1) at the
Property. Soil samples were collected from each boring and submitted for laboratory
analysis. Analytical results indicated benzene concentrations above the MTCA Method A
cleanup level in soil samples collected from each of the soil borings. TPHg, toluene,
ethylbenzene, and total xylenes were also detected above MTCA Method A cleanup
levels in soil samples from borings MW-3, MW-4, and MW-5. Complete information is
available in Conestoga-Rovers & Associates’ (CRA) Site Investigation Report, dated
May 31, 2007.

3.3.5 July 2007 Site Investigation:
In July 2007, CRA conducted an additional Site investigation, including the installation
of five monitoring wells (MW-6 through MW-10). Laboratory analytical results from soil
samples collected from four out of five well borings indicated concentrations of benzene
above the MTCA Method A cleanup level. TPHg and total xylenes concentrations were
additionally detected above the MTCA Method A cleanup levels in soil samples collected
from boring MW-8 at 15 and 20 feet bgs. Complete information is available in CRA’s
Site Investigation Report, dated October 23, 2007.

3.3.6 August 2011 Remedial Investigation Report
CRA completed an RI for the Site in August 2011. The RI compiled and tabulated all
historical Site soil and groundwater data collected through July 2010. The CRA RI
presented a summary of soil and groundwater conditions for most on-Property areas and
provided a detailed evaluation of Site geology and hydrogeology. CRA concluded that
releases from former service station operations were the primary cause of the documented
soil and groundwater impacts, and that releases related to operation of the former lube oil
facility were limited to soil impacts beneath the existing Aloha Café building. This Work
Plan will evaluate all potential sources to the Site, including documented upgradient
sources.

Information from the CRA RI formed the primary basis for evaluation of Site data gaps,
and preparation of this Rl Work Plan.

3.3.7 Groundwater Quality Monitoring 2006-2012
Groundwater monitoring has occurred periodically at up to ten monitoring wells (MW-1
through MW-10) since Cambria’s initial subsurface investigation in 2006. The most
recent reported groundwater monitoring occurred in October 2012. The existing
monitoring well locations are shown on Figure 4. Groundwater samples have been
analyzed routinely for TPHg, TPHd, TPHo, BTEX, and periodically for fuel additives
and lead. A comprehensive tabulated summary of historical groundwater analytical
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results is presented in CRA’s 2012 Annual Groundwater Monitoring Report (CRA,
2013).

3.3.8 Light Non-Aqueous Phase Liquid Monitoring 2006-2012
Light non-aqueous phase liquid has been measured periodically in monitoring wells MW-
3, MW-4, and MW-5. Measured LNAPL thickness has ranged from 0.01 feet to 0.49 feet,
with the thickest accumulation measured in MW-5 in November 2012 (Appendix B).
Trace amounts of LNAPL have also periodically been documented in monitoring well
MW-8. The top of well screen in MW-8 is generally located below the static water table,
so the presence and thickness of LNAPL in this well cannot be properly evaluated.

Groundwater samples were collected from wells MW-3 through MW-5 in 2006 and
2007. These wells, which contain measurable LNAPL, have not been sampled since
2007.

3.4 Off-Property Environmental Investigations

The following summaries present the results of completed historical Site investigations at
adjacent properties.

3.4.1 February 2016 Investigation — Chri-Mar Apartments
In February 2016, Environmental Associates, Inc. (EAI) conducted a limited subsurface
investigation on behalf of Milestone Properties at the Chri-Mar Apartments (EAI, 2016a),
located south-adjacent to the Property (Figure 2). EAI oversaw the advancement of five
soil borings (B-1 through B-5) and the collection of grab soil and groundwater samples.
No TPHg, TPHd, TPHo, or BTEX compounds were detected in soil or groundwater at
any of the sampling locations. EAI (2016a) is included as Appendix C.

EAI’s investigation reported the presence of tetrachloroethene (PCE) in soil and
groundwater, with concentrations exceeding the MTCA Method A cleanup level in soil at
borings B-2 and B-3. Additionally, concentrations of trichloroethene (TCE) were
reported in groundwater at boring B-3 at concentrations exceeding the MTCA Method A
cleanup level. Grab soil vapor samples were also collected from borings B-1 and B-3.
Concentrations of benzene exceeding the MTCA sub-slab soil screening levels were
reported at both locations. PCE and TCE were also reported in soil vapor at B-3, with
concentrations of TCE exceeding the MTCA sub-slab soil screening level.

The source of the PCE and TCE reported by EAI appears to be a former dry cleaner that
was present in the strip mall located immediately west of the Property (Slater’s 1-Hour
Cleaners). The location of this former dry cleaner is now occupied by the Yeah Tasty
Szechuan & BBQ.

3.4.2 March 2016 Investigation — Chri-Mar Apartments
In March 2016, EAI returned to the Chri-Mar Apartments property to conduct indoor and
outdoor air sampling on behalf of Milestone Properties (EAI, 2016b). Two indoor air
samples were collected from the interior of the Chri-Mar complex, and one outdoor air
sample was collected. Samples were collected over a 24-hour period.
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PCE was reported in both indoor and outdoor samples at concentrations below the
MTCA Method B indoor air cleanup levels. Benzene was reported in both indoor and
outdoor air at concentrations exceeding the MTCA Method B indoor air cleanup levels.
The benzene concentration reported in indoor air was only nominally higher than that
reported for the outdoor air samples. EAI (2016b) is included as Appendix D.

4 Summary of Current Environmental Conditions

The following sections provide synopses of current environmental conditions for all
media at the Site.

4.1.1 Soil
Figure 3 depicts the currently inferred lateral extent of soil at the Site with concentrations
of TPHs and/or BTEX compounds exceeding MTCA Method A cleanup levels. The
inferred extent of soil impacts shown on Figure 3 includes several samples that exhibited
only benzene exceedances. These exceedances were accompanied by very low or non-
detectable concentrations of TPHg. Benzene exceedances in soil, when unaccompanied
by exceedances of TPHg or other BTEX compounds, are considered sourced from
dissolved-phase benzene in the soil pore water.

The deepest vertical detections of co-located benzene and TPHg are considered
representative of the deepest impacts to soil. These occur at approximately 17.5 feet bgs
at MW-3, MW-4, and MW-5. Impacts to soil have been vertically delineated at
explorations MW-6, MW-7, MW-8, and MW-9 (CRA, 2011 — Table 1, Figures 6A and
6B).

4.1.2 Groundwater
Figure 4 depicts the currently inferred lateral extent of groundwater at the Site with
concentrations of TPHs and/or BTEX compounds exceeding MTCA Method A cleanup
levels. Based on depth to water measurements, groundwater elevation varies
approximately 5 feet seasonally in the unconfined aquifer present at the Site. Given that
Site contaminants of concern are petroleum hydrocarbons, and the Site has a shallow,
unconfined aquifer with limited seasonal variation in depth to water, a shallow
groundwater plume can be expected. Appreciable vertical migration of contaminants in
the aquifer is therefore not a concern.

4.1.3 LNAPL
Figure 4 depicts the currently inferred extent of LNAPL at the Site. The LNAPL has been
documented extending in a hydraulically downgradient direction to beneath the existing
Aloha Café structure.
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5 Summary of Ildentified Site Data Gaps

Review of historical reports and related data have resulted in the identification of the
following nine key Site characterization data gaps:

1. Potential presence of pre-1977 underground service station infrastructure,
including both piping and USTs.

2. Lateral extent of Site soil impacts. Further evaluation is needed in specific areas to
complete the Site characterization and evaluate remedial options.

3. Potential comingling of separate petroleum releases to the Subject Property.
Further evaluation is needed in specific areas to assess potential comingling of the
documented TPHo and TPHg releases.

4. Vertical extent of Site soil impacts. While the majority of locations have been
vertically delineated with regards to petroleum impacts to soil, some locations in the
north-central portion of the Site lack vertical delineation where soil samples were
only collected to a maximum depth of 17.5 feet bgs.

5. Lateral extent of Site groundwater impacts. Further evaluation of cross-gradient
and downgradient water quality is needed to complete the Site characterization and
evaluate remedial options.

6. Potential upgradient sources. Further evaluation of upgradient soil and water
quality is needed to complete the Site characterization.

7. Potential comingling with off-Property chlorinated solvent releases. Further
evaluation is needed to assess whether release(s) of chlorinated solvents or other
petroleum-based cleaners from the adjacent Slater’s One Hours Cleaners are
comingled with releases of petroleum hydrocarbons form the Site.

8. LNAPL assessment/recoverability. The delineation of the LNAPL accumulation is
incomplete, and LNAPL recovery options have not been evaluated. LNAPL
recoverability testing is needed and practical LNAPL recovery efforts implemented.

9. Soil vapor migration/intrusion. The potential for migration of petroleum-related
soil vapor into on- and off-property structures requires further evaluation.

6 Proposed Work Elements to Address Data Gaps

The following sections detail the nature and scope of supplemental RI activities that are
considered necessary to sufficiently characterize the Site, complete an FS, and identify a
preferred remedy. The proposed work will be completed in accordance with the project-
specific Sampling and Analysis Plan (SAP) and Quality Assurance Project Plan, included
as Appendices E and F, respectively.
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6.1 Task 1 - Permitting, Access Agreements, Locating, and
Health and Safety Planning

Coordination with the City of Lynnwood will be required to obtain a Right of Way
Permit for certain proposed subsurface borings and monitoring wells, and to prepare a
Traffic Control Plan. Access agreements will also be required for planned explorations on
the property to the south (Chri-Mar Apartments) and the property to the west (strip
mall/Yeah Tasty Szechuan & BBQ). SREH will take the lead on securing access
agreements.

One-Call locating will be contacted to identify and mark all public underground utilities.
A private utility locate company will also be contracted to ensure that all proposed
exploration locations are clear of utility obstructions. Additionally, a project-specific
health and safety plan will be developed after completion of the Traffic Control Plan, and
finalization of the access agreements (Appendix H).

6.2 Task 2 — Geophysical Survey

Aspect will subcontract with a geophysics consultant to conduct electromagnetic and
ground penetrating radar (GPR) geophysical surveys of the northeastern portion of the
Property. The purpose of these surveys will be to evaluate the potential presence of any
remaining subsurface service station infrastructure, including potential USTs and
product/vent lines.

The results of the geophysical survey will be evaluated prior to moving ahead with the
other planned Site investigation work. Recommendations and modifications to this Work
Plan may be warranted based on the results of the geophysical survey. Any substantive
modifications this Work Plan will require prior approval of the SREH, CEMC, and
Ecology.

6.3 Task 3 - Subsurface Borings and Monitoring Well
Installation

Figure 5 shows the location of proposed supplemental soil borings and monitoring wells,
respectively. Table 1 provides a summary of these locations and rationale for each
planned supplemental exploration.

A total of 13 soil and monitoring well borings will be completed using direct push
methods. Borings B-5, B-6, B-7, and B-8 are intended to further delineate the lateral
extent of petroleum hydrocarbon-impacted soil. The remaining eight borings will be
completed as monitoring wells (MW-11 to MW-19) and will serve to gather
supplemental soil and groundwater quality data.

Monitoring well placement was evaluated using the historical and most recent November
2012 groundwater analytical and LNAPL accumulation data. The planned monitoring
wells are intended to both further characterize the lateral extent of impacted groundwater
(wells MW-14, and MW-16 through MW-19), and also better delineate the area of
LNAPL accumulation (wells MW-11, MW-12, MW-13, and MW-15).
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All soil borings will be drilled using direct-push equipment, with a targeted depth of
approximately 25 feet bgs, to the bottom of field-screened impacts, or to refusal. There is
reasonable confidence that soil conditions will permit boring and well installation using
direct-push methods. Hollow-stem auger drilling techniques will be used in the event that
soil conditions prove unsuitable for direct-push equipment.

During drilling, soil samples will be collected continuously if using direct-push drilling
or at 2.5-foot intervals if hollow-stem auger is used, per the SAP. If indicators of
hydrocarbon impacts are observed, up to three soil samples for laboratory analysis will be
collected from each boring, using U.S. Environmental Protection Agency (EPA) Method
5035A protocols for TPH-Gx and VOC samples. If no field indicators of hydrocarbon
impacts are observed in a boring, then one soil sample will be collected from the soil-
groundwater interface.

All monitoring wells will be constructed in accordance with Washington Administrative
Code (WAC) 173-160 by licensed drillers. Wells will consist of 2-inch diameter
Schedule 40 PVC blank casing and 0.010-inch slot (10-slot) pre-packed well screen. Well
screens will be 15 feet in length to accommodate seasonal groundwater fluctuations. With
documented depths to water of 7 to 15 feet below grade, the pre-packed well screens are
planned to be set from 5 to 20 feet below grade, contingent on field observations. All
wells will be completed with an appropriate protective seal and secured with locking well
caps. A licensed surveyor will survey top-of-casing and ground surface elevations to the
nearest one-hundredth of a foot NAVD88 vertical datum, as well as the horizontal
location of each well.

Detailed procedures for the soil boring installation, field screening and soil sampling, and
the monitoring well construction, development, and groundwater sampling, are provided
in the SAP (Appendix E). The SAP also includes well installation methods for hollow-
stem auger drilling, in the event that this drilling method proves to be necessary.

Waste generated during the soil boring advancement and monitoring well
installation/sampling will be stored onsite in U.S. Department of Transportation (DOT)-
approved 55-gallon containers. At the conclusion of sampling activities, the waste will be
profiled and transported for disposal at an appropriate facility.

6.4 Task 4 - Soil Vapor Sampling

Collection of five soil vapor samples is planned to further evaluate and characterize the
concentrations of petroleum hydrocarbons in shallow Site soils. The proposed locations
of the soil vapor monitoring are shown on Figure 6. The soil vapor results will be used to
evaluate the vapor intrusion risk into the on- and off-Property buildings, in accordance
with the following Ecology guidance:

e Draft Guidance for Evaluating Soil VVapor Intrusion in Washington State:
Investigation and Remedial Action. Revised February 2016. Ecology
Publication No. 09-09-047
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e Updated Process for Initially Assessing the Potential for Petroleum Vapor
Intrusion: Implementation Memorandum No. 14. March 2016. Ecology
Publication No. 16-09-046

e Petroleum Vapor Intrusion (PVI); Updated Screening levels, Cleanup Levels, and
Assessing PVI Threats to Future Buildings: Implementation Memorandum No.
18. January 2018. Ecology Publication No. 17-09-043

The planned soil vapor sampling includes:

* Locations SVS-1 and SVS-2 will be interior sub-slab samples, intended to
evaluate the potential for vapor intrusion risk within the Aloha Café building.

» Locations GP-1, GP-2, and GP-3 will be installed as soil gas probes at depths of
approximately 5 feet bgs. These probes are located at the southern Property
boundary and are intended to evaluate the potential vapor intrusion risk south of
the Property.

» Vapor sampling will be accomplished using soil vapor pins installed through the
concrete floor slab within the Aloha Café building and using soil gas probes
installed to approximately 5 feet bgs in the parking lot. The vapor pins and gas
probes will be installed, sealed, seal tested, and sampled in accordance with
Aspect’s Field Procedures as outlined in the SAP (Appendix E).

* One initial round of soil vapor sample collection is planned. Samples will be
collected in accordance with Aspect’s Field Procedures as outlined in the SAP
(Appendix E) and submitted to a state-certified laboratory for analysis of select
VOCs by EPA Method TO-15 and aliphatic and aromatic hydrocarbons by
Massachusetts Department of Environmental Protection Air-Phase Petroleum
Hydrocarbons (MA APH). Vapor samples will also be analyzed for methane,
oxygen, and carbon dioxide.

* Interior sub-slab pins will be retained for potential additional future sampling.

6.5 Task 5 — Soil and Groundwater Analyses

Based on the confirmed presence of TPHg, TPHd, and TPHo at the Site, all soil samples
retained for analysis will be submitted to a state-certified laboratory for analysis of
petroleum hydrocarbons by Northwest Methods NWTPH-Gx and NWTPH-Dx. The
samples will also be analyzed for volatile compounds (BTEX, MTBE, EDB, EDC, and
naphthalene) by EPA Method 8260C. Selected soil samples with elevated TPHg will also
be analyzed for lead by EPA Method 6010C. Samples from borings on the western
portion of the Subject Property (B-06, MW-14, MW-16, MW-18, and MW-19) will also
be analyzed for halogenated VOCs by EPA Method 8260C.

Two quarterly rounds of groundwater sampling are planned from all Site monitoring
wells (except those with measurable LNAPL). Sampling will be performed using low-
flow sampling methods as outlined in the SAP (Appendix E). Groundwater samples will
be submitted to a state-certified laboratory for analysis of petroleum hydrocarbons by
Northwest Methods NWTPH-Gx and NWTPH-Dx, volatile petroleum compounds by
EPA Method 8260C, and total lead by EPA Method 6010C. Samples collected from
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wells MW-14, MW-16, MW-18, and MW-19 will also be analyzed for halogenated
VOCs by EPA Method 8260C.

6.6 Task 6 — Data Validation

All newly collected soil, soil vapor, and groundwater analytical data will be validated by
a qualified third party in accordance with EPA 2A (Stage 2A) data validation criteria.
Validation will include completeness and compliance checks of sample receipt conditions
and sample-related Quality Control (QC) results. Data will be flagged with appropriate
validation qualifiers, as necessary, in all data tabulations. Additional details on data
validation are provided in the Quality Assurance Project Plan (Appendix E).

6.7 Task 7 - LNAPL RecoveryTesting

Transmissivity testing will be performed at two selected wells to assess the recoverability
of LNAPL. The wells will be chosen based on an observed LNAPL thickness greater
than 0.20 feet. The tests will be conducted during a dry period when no precipitation
infiltration is occurring, to the extent practical.

The tests will be performed using a peristaltic pump and results analyzed in accordance
with the American Petroleum Institute (API) LNAPL Transmissivity Workbook (API,
2016). Both the testing and analysis will be conducted in accordance with the ASTM
International (ASTM) E2856-13, Guide for Estimation of LNAPL Transmissivity and
API’s LNAPL Transmissivity Workbook (2016). A copy of API’s LNAPL
Transmissivity Workbook guide is included as Appendix F.

After testing, LNAPL thicknesses will be monitored weekly for a minimum period of 1
month to evaluate long-term LNAPL recovery. Water and LNAPL generated during the
tests will be collected and stored properly in a sealed and labeled 55-gallon drum,
pending profiling and disposal.

6.8 Task 8 — Data Evaluation and Reporting

The supplemental and historical RI data will be evaluated for sufficiency, and any
residual RI data gaps identified. Identified residual RI data gaps will be communicated to
the PLPs and Ecology, along with a supplemental proposed exploration plan, to address
those data gaps.

Once the RI data collected is considered sufficient, a draft supplemental RI report will be
prepared documenting the sampling efforts, summarizing the Property soil and
hydrogeologic conditions, and presenting a synopsis of historical and current soil, soil
vapor, and groundwater quality data. Geologic cross sections incorporating
hydrogeologic and chemical data from new borings and monitoring wells will be
prepared to illustrate the inferred lateral and vertical extent of impacts in soil and
groundwater. Data tabulations will include comparisons to appropriate MTCA cleanup
levels for soil and groundwater, and screening levels for soil vapor.

The draft supplemental RI report will be prepared in compliance with Ecology’s RI
report template and Ecology’s Remedial Investigation Checklist (Ecology, 2016).
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Electronic submittal of site, location, and sample data to Ecology’s Environmental
Information Management System will be completed in conjunction with report submittal,
as required by Agreed Order 14315.
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8 Limitations

Work for this project was performed for the Strickland Real Estate Holdings and Chevron
Environmental Management Company (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. The Work Plan scope and format follows the general requirements stipulated in
Ecology Agreed Order 14315 and relevant Ecology guidance documents.

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 H titled “Report Limitations and Guidelines for Use” for
additional information governing the use of this report.
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Table 1. Subsurface Exploration Locations and Rationale
Project No. 180357, Texaco Strickland Cleanup Site, 6808 196th Street SW, Lynnwood, WA

Exploration Location Rationale
Soil
B-5 Lateral delineation of hydrocarbon impacts in soil north of observed LNAPL plume at MW-5.
B-6 Lateral delineation of hydrocarbon impacts in soil to the west of MW-9.
B-7 Lateral delineation of hydrocarbon impacts in soil to the south of the Aloha Café building.
B-8 Lateral delineation of hydrocarbon impacts in soil hydraulically downgradient of MW-6.
Groundwater
MW-11 Lateral delineation of hydrocarbon impacts in soil, and LNAPL plume/groundwater quality to the north of the Property.
MW-12 Lateral delineation of hydrocarbon impacts in soil, the LNAPL plume/groundwater quality to the north of the Property.
Lateral delineation of hydrocarbon impacts in soil, the LNAPL plume/groundwater quality between the former UST and pump
MW-13 island locations.
MW-14 Lateral delineation of hydrocarbon impacts in soil, groundwater quality on the contiguous parcel to the west of the Property.
MW-15 Lateral delineation of hydrocarbon impacts in soil, LNAPL plume/groundwater quality downgradient of the Aloha Café building.
MW-16 Lateral delineation of downgradient, on-Property groundwater quality.
MW-17 Lateral delineation of downgradient, on-Property groundwater quality.
MW-18 Lateral delineation of downgradient groundwater quality, on Chri-Mar parcel.
MW-19 Lateral delineation of downgradient, on-Property groundwater quality.
Soil Gas
Subslab sample beneath Aloha Café building, to provide sub-slab vapor concentrations for comparison to MTCA screening
SVS-1 levels.
Subslab sample beneath Aloha Café building, to provide sub-slab vapor concentrations for comparison to MTCA screening
SVS-2 levels.

Subasphalt soil gas probe to be installed to an approximate depth of 5 feet bgs, hydraulically upgradient side of Chri-Mar
apartment building, to provide soil vapor concentrations for comparison to MTCA screening levels near the Subject Property
GP-1 boundary.

Subasphalt soil gas probe to be installed to an approximate depth of 5 feet bgs, hydraulically upgradient side of Chri-Mar
apartment building, to provide soil vapor concentrations for comparison to MTCA screening levels near the Subject Property
GP-2 boundary.

Subasphalt soil gas probe to be installed to an approximate depth of 5 feet bgs, hydraulically upgradient side of Chri-Mar
apartment building, to provide soil vapor concentrations for comparison to MTCA screening levels near the Subject Property
GP-3 boundary.

Notes

LNAPL = light nonaqueous phase liquid

UST = underground storage tank

MTCA = Model Toxics Control Act

bgs = below ground surface

Aspect Consulting Table 1
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APPENDIX A

Exhibit B — Scope of Work:
Agreed Order #14315



EXHIBIT B — SCOPE OF WORK (SOW)
Texaco Strickland Cleanup Site
6808 196" Street SW, Lynnwood, WA

PURPOSE

The work under this Agreed Order (AO) involves conducting a Remedial Investigation
and Feasibility Study (RI/FS), including interim action(s) if necessary, and preparing a
preliminary draft Cleanup Action Plan (dCAP) for the property located at 6808 196th
Street Southwest in Lynnwood, Washington (the Site). The purpose of the RI/FS and
preliminary dCAP is to provide sufficient data, analysis, and evaluations to enable the
Washington State Department of Ecology (Ecology) to select a final cleanup alternative
for the Site.

The Potentially Liable Persons (PLPs) will coordinate with Ecology throughout the work
under this AO, and will keep Ecology informed of any changes, issues, or problems as
they develop.

The SOW is divided into eight major tasks as follows:

Task 1. RI Work Plan

Task 2. Interim Action(s)

Task 3. Remedial Investigation
Task 4. Feasibility Study

Task 5. SEPA Compliance
Task 6. Public Participation
Task 7. Preliminary dCAP
Task 8. Progress Reports

To assist with preparation of these documents, Ecology’s Toxics Cleanup Program (TCP)
has developed checklists, which the PLPs shall use for the following remedial action
reports and plans.

o Remedial Investigation Report Checklist
o Feasibility Study Report Checklist
o Cleanup Action Plan Checklist

The PLPs can download the checklist directly from the following website:
http://www.ecy.wa.gov/programs/tcp/policies/checklists.html

Policy 840 Environmental Information Management System (EIM)

Ecology has updated Policy 840 related to data submittal requirements for TCP
sites. Policy 840 requires environmental monitoring data collected at TCP sites as
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Exhibit B Scope of Work Texaco Strickland

part of site investigations and cleanups to be submitted into EIM at the time of
submittal for Ecology review of any report containing this data.

Environmental Data Validation

Environmental data validation must be performed using Ecology’s TCP Data
Validation and Sampling Analysis Plan (SAP)/Quality Assurance Project Plan
(QAAP) for data validation for all Formal Cleanup Sites (Ecology September 23,
2016). Data validation shall be performed at Quality Assurance Level 2 (EAP2)
with Third Party Data Validation.

Following Ecology’s Lean Process, there are five mandatory Key project Meetings:

1. Kickoff Meeting held prior to commencement of AO negotiations with the
principal contacts for PLPs and Ecology.

2. Rl Planning and Scoping Meeting with Ecology Cleanup Project manager and
PLP consultants.

3. RI Pre-Report Meeting occurs after the completion of RI field activities and prior
to writing the RI Report; this will ensure the report can be reviewed and approved
by Ecology after one review cycle.

4. FS Planning Meeting to discuss overall approach and contents of the FS to ensure
the report can be reviewed and approved by Ecology after one review cycle. If
appropriate, this meeting may be combined with the RI pre-report check-in.

5. dCAP Planning Meeting held prior to writing the Preliminary dCAP to discuss the
contents of the dCAP and to identify the preferred Remedial Alternative.

The first Key Project Meeting was held November 15, 2017. During that meeting
Ecology established communication protocols, expectations related to Key Project
Documents and the timing and purpose of Key Project Meetings.

TASK 1. RI WORK PLAN

The PLPs shall prepare a Remedial Investigation Work Plan (Work Plan). The Work Plan
shall include an overall description and schedule of all RI activities. The Work Plan shall
clearly describe the project management strategy for implementing and reporting on Rl
activities. The responsibility and authority of all organizations and key personnel involved
in conducting the RI will be outlined.

The second Key Project Meeting will be held prior to submittal of the RI Work Plan. The
purpose of the Remedial Investigation Planning Meeting is to review requirements for the
Work Plan and plan Remedial Investigation field work, discuss the preliminary Conceptual
Site Model, and identify project data needs and preliminary plans for on-property interim
action. The RI Work Plan shall be completed for the Site and approved by Ecology prior
to the submission of Interim Action Work Plans.
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The RI Work Plan shall describe general facility information; site history and conditions;
including previous operations; past field investigations, including any data collection and
analysis of soils, air, groundwater, surface water, and sediments; a conceptual site model
showing contaminants, migration pathways in all environmental media, potential receptors,
and screening levels based on the conceptual site model; geology and groundwater system
characteristics; past, current, and future land use; identification of natural resources and
ecological receptors; hazardous substances and their sources, etc., in compliance with
Washington Administrative Code (WAC )173-340-350 and WAC 173-204-560.

As part of the project background, existing environmental data on site soil, groundwater,
surface water, and sediments will be compiled and evaluated for data gaps. The data gaps
will be used as the basis for conducting additional site investigations, if necessary. The
Work Plan will also identify specific data collection procedures in a SAP and QAPP as
part of the Work Plan in compliance with WAC 173-340-820 and WAC 173-204-600 for
defining the nature and extent of contamination. The PLPs will also submit a copy of the
Health and Safety Plan (HASP) for the project.

The SAP identifies the proposed number and location of all environmental samples and
methods, including soil borings, groundwater monitoring wells, soil, groundwater,
stormwater, seep, catch basin, approximate depths, and includes a quality assurance project
plan. The SAP will describe the sampling objectives, the rationale for the sampling
approach (based upon the identified data gaps), and plans for data use, and shall provide a
detailed description of sampling tasks. The SAP shall describe specifications for sample
identifiers; sampling equipment; the type, number, and location of samples to be collected;
the analyses to be performed; descriptions of sampling equipment and methods to be used;
sample documentation; sample containers, collection and handling; data and records
management; and schedule.

The QAPP will be prepared in accordance with the Guidance for Preparation of Quality
Assurance Project Plans, EPA Region 10, Quality Data Management Program, QA/R-5
and requirements of the EPA Contract Laboratory Program. The QAPP will also follow
Ecology's Guidelines for Preparing Quality Assurance Project Plans for Environmental
Studies (July 2004)'. Laboratories must meet the accreditation standards established in
WAC 173-50.

The SAP, including the QAPP, will be submitted to Ecology for review and approval. As
with all environmental work at the Site, work may not begin without written approval from
Ecology. The plan shall provide seven (7) days’ notice to Ecology prior to beginning
sampling. Ecology may obtain split samples.

The PLPs or their contractors shall submit all new sampling data generated under this SAP
and any other recently collected data to Ecology for entry into the Environmental
Information Management System (EIM) in accordance with WAC 173-340-840(5) and

! Found at http://www.ecy.wa.gov/biblio/0403030.htm!
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Ecology’s Toxics Cleanup Program Policy 840: Data Submittal Requirements. Only
validated data will be entered into the EIM database within 60 days of submittal.

RI tasks and subtasks will include, but is not limited to soil, ground water, vapor, seep,
surface water, sediment, and catch basin sampling and stormwater analysis, as necessary
to address data gaps identified in the Work Plan. In addition, the following must be
included in the Work Plan:

e Develop a preliminary conceptual site model for the Site including evaluation of all
potential pathways and potential receptors that may exist for contaminants of
concern at the Site.

* Define the nature and extent of contamination based on screening levels protective
of all receptors at and downgradient of the Site.

The PLPs will provide Ecology with an Agency Review Draft Work Plan. Once Ecology
reviews and approves the Work Plan, it will be considered the Final Work Plan. The Work
Plan shall not be implemented until approved by Ecology. Once approved by Ecology,
the PLPs will implement the Final Work Plan according to the schedule contained in
Exhibit C. Ecology expects one iteration between preliminary draft and final draft of Rl
Work Plan, Remedial Investigation, Feasibility Study, and draft Cleanup Action Plan.

The PLPs shall prepare two (2) copies of the Agency Review Draft RI Work Plan and
submit them, including one electronic copy each in Word (.doc) and Adobe (.pdf) formats,
to Ecology for review and comment. After incorporating Ecology’s comments on the
Agency Review Draft Work Plan and after Ecology approval, the PLPs shall prepare three
(3) copies of the Final Work Plan and submit them, including one electronic copy each in
Word (.doc) and Adobe (.pdf) formats, to Ecology.

TASK 2. INTERIM ACTION(S)
Interim actions are remedial actions implemented prior to completion of the RI/FS:

e that are technically necessary to reduce a threat to human health or the environment
by eliminating or substantially reducing one or more pathways for exposure to a
hazardous substance;

e that correct a problem that may become substantially worse or cost substantially
more to address if the remedial action is delayed; or

e that are needed to provide for completion of the remedial investigation/feasibility
study or design of the cleanup action,

will be considered interim actions, will be implemented in accordance with WAC 173-340-

430 and the AO, and will be designed in a manner that will not foreclose reasonable
alternatives for any final cleanup action that may be required.
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Based upon available information, interim action(s) pursuant to WAC 173-340-430 may
be needed to expedite removal of free-phase light non-aqueous phase liquids (LNAPL)
floating on the ground water surface at the Site. Additional interim actions deemed
necessary by the PLPs or Ecology shall be conducted commensurate with this task
description.

The scope of the interim actions may include, but not be limited to, typical source control
or containment elements such as:

¢ Soil or sediment removal

e Groundwater remediation

e Expedited LNAPL removal

e Vapor mitigation

Repair, slip lining, replacement, or closure of stormwater conveyances or other
structures such as conduit, vaults, catch basins, etc.

Removal of underground storage tanks and pipes

Removal of old drain fields or former surface impoundments

Proper abandonment of old wells

Removal of contaminated building or other structural material

Construction of a treatment facility

Shoreline stabilization such as bulkhead repair, erosion or seepage control, and
grading or clearing.

During the second Key Project Meeting (RI planning and scoping meeting) the results of
pre-AO investigations and preliminary plans may be discussed for on-property interim
action. Once the RI Work Plan has been approved by Ecology the PLPs will prepare and
submit for Ecology approval an Agency Review Draft Interim Action Work Plan (dIAWP)
with detail commensurate with the work to be performed. The Agency Review dIAWP
shall include, as appropriate:

e Description of the interim action including its purpose, general requirements, and
relationship to the (final) cleanup action (to the extent known);

e Summary of relevant RI/FS information, including at a minimum existing site
conditions and alternative interim actions considered;

¢ Information regarding design and construction requirements, including a proposed
schedule and personnel roles and responsibilities;

e Compliance Monitoring Plan;

o SAP/QAPP;

e Permits required.

The PLPs will also submit a copy of the Health and Safety Plan for the project. The PLPs
will be responsible for complying with the State Environmental Policy Act (SEPA) Rules
including preparing and submitting an environmental checklist for the interim action, and
will assist Ecology with presentations at any additional meetings or hearings that might be
necessary for SEPA compliance or as part of the Public Participation Plan.
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The PLPs will incorporate Ecology’s required changes into the dIAWP and provide
Ecology with a Public Review dIAWP. After a public notice and comment period for the
Public Review dIAWP (and SEPA determination), Ecology will approve the dIAWP (if
appropriate) and the document will be considered Final. Once approved by Ecology, the
PLPs will implement the interim action according to the schedule contained in the Final
IAWP.

The PLPs shall prepare two (2) copies of the Agency Review dIAWP and submit them,
including one electronic copy each in Word (.doc) and Adobe (.pdf) formats, to Ecology
for review. The PLPs shall incorporate Ecology’s comments and then prepare two (2)
copies of the Public Review dIAWP and submit them, including one electronic copy each
in Word (.doc) and Adobe (.pdf) formats, to Ecology. After the public notice and comment
period, incorporating Ecology’s and the public’s comments on the Public Review dIAWP,
and after Ecology approval, the PLPs shall prepare three (3) copies of the Final IAWP
submit them, including one electronic copy each in Word (.doc) and Adobe (.pdf) formats.

Upon successful completion of the work, an Agency Review Draft Interim Action Report
will be prepared as a separate deliverable. The PLPs shall prepare two (2) copies of the
Agency Review Draft Interim Action Report and submit them, including one electronic
copy each in Word (.doc) and Adobe (.pdf) formats, to Ecology for review and approval.
After incorporating Ecology’s comments on the Agency Review Draft Interim Action
Report and after Ecology approval, the PLPs shall prepare three (3) copies of the Final
Interim Action Report (IAR) and submit them, including one electronic copy each in Word
(.doc) and Adobe (.pdf) formats, to Ecology.

TASK 3. REMEDIAL INVESTIGATION

The PLPs will conduct an RI that meets the requirements of WAC 173-340-350(7) and
WAC 173-204-560 according to the Work Plan approved by Ecology (Task 2). The RI
will determine the nature and extent of contamination exceeding preliminary Model
Toxics Control Act (MTCA) cleanup levels, and any other regulatory requirements. The
RI will provide sufficient data and information to define the nature and extent of
contamination. The Final IAR (Task 2) will be included as an appendix to the RI Report.

Field sampling and analysis will be completed in general accordance with the SAP and
QAPP. Deviation(s) from the approved SAP and QAPP must be communicated to
Ecology immediately and documented as required by Ecology.

The PLPs shall provide interim data reports and updates to Ecology as new site data and
information become available. Laboratory analysis data shall also be provided in electronic
format when it has been validated. Raw laboratory data will be provided to Ecology upon
request.

Prior to submittal of the Agency Review Draft RI Report, a third Key Project Meeting will
be held. During the Remedial Investigation Pre-Report Check-In, Ecology and the PLPs
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will review available data and an updated conceptual site model and discuss the content
and organization of the Draft RI Report. Ecology expects one iteration between preliminary
drafts and final drafts of the Remedial Investigation, Feasibility Study, and draft Cleanup
Action Plan.

The PLPs shall compile the results of the Site investigation into an Agency Review Draft
RI Report. The PLPs shall prepare two (2) copies of the Agency Review Draft RI Report
and submit them, including one electronic copy each in Word (.doc) and Adobe (.pdf)
formats, to Ecology for review and comment.

After incorporating Ecology’s comments on the Agency Review Draft Rl Report, the
PLPs shall prepare three (3) copies of a Public Review Draft Rl Report and submit them,
including one electronic copy each in Word (.doc) and Adobe (.pdf) formats, to Ecology
for distribution and public comment. Electronic survey data for monitoring locations,
electronic lab data, and GIS maps of contaminant distribution shall also be provided for
both the Agency Review Draft Rl Report and Public Review Draft RI Reports. The RI
Report will not be considered Final until after a public review and comment period. The
Agency Review Draft RI Report and/or Public Review Draft RI Reports may be
submitted in conjunction with the Agency Review Draft FS Report and/or Public Review
Draft FS Reports, discussed in Task 4 below.

If the data collected during this investigation is insufficient to define the full nature and
extent of contamination, and to select a cleanup action plan an additional phase of
investigation shall be conducted to define the extent of contamination.

TASK 4. FEASIBILITY STUDY

The PLPs will use the information obtained in the RI to complete the Feasibility Study
consistent with WAC 173-340-350(8) according to the approved Work Plan Schedule
(Exhibit C).

Prior to beginning the FS, a fourth Key Project Meeting will be held to review applicable
or relevant and appropriate requirements (ARARS), potential remedial alternatives, and
points of compliance. If appropriate this Key Project Meeting may be held in conjunction
with the RI Pre-Report Planning Key Project Meeting.

The Agency Review Draft FS Report will provide a detailed analysis of each remedial
alternative according to the applicable requirements of WAC 173-340-350. The remedial
alternatives will take into account the completed on-property interim action, and will be
evaluated for compliance with the applicable requirements of WAC 173-340-360 and
WAC 173-204-560(4), including a detailed evaluation of remedial alternatives relative to
the following criteria:

e Compliance with Cleanup Standards and Applicable Laws;

e Protection of Human Health and the Environment;
e Provision for a Reasonable Restoration Time Frame;
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e Use of Permanent Solutions to the Maximum Extent Practicable;

The Degree to which Recycling, Reuse, and Waste Minimization are Employed;
Short-Term Effectiveness;

Long-Term Effectiveness;

Net Environmental Benefit;

Implementability;

Provision for Compliance Monitoring;

Cost-Effectiveness; and

Prospective Community Acceptance.

The remedial alternative that is judged to best satisfy the evaluation criteria will be
identified. Justification for the selection will be provided, and the recommended
remedial alternative further developed, in the FS Report.

The PLPs shall prepare two (2) copies of an Agency Review Draft FS Report and submit
them, including one electronic copy in Word (.doc) and Adobe (.pdf) formats, to Ecology
for review and comment.

After incorporating Ecology’s comments on the Agency Review Draft FS Report, the
PLPs will prepare three (3) copies of a Public Review Draft FS Report and submit them,
along with one electronic copy in Word (.doc) and Adobe (.pdf) formats, to Ecology for
distribution and public comment.

The FS Report will not be considered final until after the public review and comment
period. After that period, the PLPs will incorporate Ecology’s and the public’s comments
on the Public Review Draft FS Report and, after Ecology approval, will prepare three (3)
copies of the Final FS Report and submit them along with one electronic copy in Word
(.doc) and Adobe (.pdf) formats.

TASK S. SEPA COMPLIANCE

The PLPs shall be responsible for complying with the State Environmental Policy Act
(SEPA) Rules including preparing and submitting an environmental checklist. If the
result of the threshold determination is a determination of significance (DS), the PLPs
shall be responsible for the preparation of Draft and Final Environmental Impact
Statements. The PLPs shall assist Ecology with coordinating SEPA public involvement
requirements with MTCA public involvement requirements whenever possible, such that
public comment periods and meetings or hearings, as applicable, can be held
concurrently.

TASK 6. PUBLIC PARTICIPATION

The PLPs shall assist Ecology to prepare a draft Public Participation Plan that complies
with the provisions of WAC 173-340-600(9).
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The PLPs shall support Ecology in presenting the Public Review Draft RI/FS and SEPA
evaluations at public meetings or hearings. The PLPs will assist Ecology with
presentations at any additional meetings or hearings that might be necessary for SEPA
compliance or as part of the Public Participation Plan.

After the public comment periods are completed, at Ecology’s request, the PLPs shall
prepare a Draft Responsiveness Summary that addresses public comments and if
necessary, prepare a second Public Review Draft RI/FS Report that addresses public
comments. The PLPs shall prepare two (2) copies of the Draft Responsiveness Summary
and if necessary, second Public Review Draft RI/FS Report and submit them to Ecology
for review and approval, including one electronic copy each in Word (.doc) and Adobe
(.pdf) formats, to Ecology.

After incorporating Ecology’s comments and after Ecology approval, the PLPs shall
prepare three (3) copies of the Final Responsiveness Summary after public comments are
incorporated and submit them to Ecology for distribution, including one electronic copy
each in Word (.doc) and Adobe (.pdf) formats.

TASK 7. PRELIMINARY DRAFT CLEANUP ACTION PLAN

Upon Ecology approval of the Public Review Draft RI/FS Report, the fifth Key Project
Meeting will be held to discuss the contents of the dCAP and to identify the preferred
remedial alternative. The dCAP will address all remedial actions required to be
completed subsequent to the on-property interim action(s). The PLPs will prepare an
Agency Review preliminary dCAP in accordance with WAC 173-340-380. The Agency
Review preliminary dCAP will include a general description of the proposed remedial
actions, cleanup standards developed from the RI/FS and rationale regarding their
selection, a schedule for implementation, description of any institutional controls
proposed, and a summary of applicable local, state, and federal laws pertinent to the
proposed cleanup actions.

The PLPs will prepare two (2) copies of the Agency Review preliminary dCAP and
submit them, along with one electronic copy in Word (.doc) and Adobe (.pdf) formats,
for Ecology review.

TASK 8. PROGRESS REPORTS

The PLPs will submit Progress Reports at a quarterly frequency to Ecology until
satisfaction of the AO, in accordance with Section VIIL.(D) of the AO. In addition, during
implementation of the RI field investigations and on-Property interim action(s), the PLPs
will provide email status updates to Ecology on the st and 15th of each month. If this
day is a weekend or holiday, the email status updates will be submitted to Ecology on the
next business day. In a month that a quarterly Progress Report is due, the email status
update due on the 15th is not required.
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Progress Reports will be submitted to the Ecology project coordinator by the 15" of the
month following the reporting period. If this day is a weekend or holiday, Progress
Reports will be submitted to Ecology on the next business day. At a minimum, Progress
Reports will contain the following information regarding the preceding reporting period:

A description of the actions which have been taken to comply with the AO;
Summaries of sampling and testing reports and other data reports received by the
PLPs;

Summaries of deviations from approved Work Plans;

Summaries of contacts with representatives of the local community, public
interest groups, press, and federal, state, or tribal governments;

Summaries of problems or anticipated problems in meeting the schedule or
objectives set forth in the SOW and Work Plan;

Summaries of solutions developed and implemented or planned to address any
actual or anticipated problems or delays;

Changes in key personnel; and

A description of work planned for the next reporting period.
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1.0

2.0

INTRODUCTION

11 SITE INFORMATION

Site Name: Former Jiffy Lube Facility

Site Address: 6808 196t Street Southwest, Lynnwood,
Washington

Voluntary Cleanup Program Number: NW2070

Project Consultant: Conestoga-Rovers & Associates

Project Consultant Contact Information: ~ Christina McClelland
20818 44th Avenue West, Suite 190
Lynnwood, Washington 98036
Office - 425.563-6500
Direct - 425.563-6514

Current Owner/Operator: Strickland Real Estate Holdings LLC

1.2 PURPOSE

Conestoga-Rovers & Associates (CRA) prepared this Remedial Investigation (RI) report
on behalf of Equilon Enterprises LLC dba Shell Oil Products US (SOPUS) for the former
Jiffty Lube Facility located at 6808 196th Street Southwest, Lynnwood, Snohomish
County, Washington (Property; Figure 1).

This RI report was prepared to satisfy the items required by Washington Administrative
Code (WAC) 173-340-350 and summaries remedial investigation findings for the Site.
The Site background and summary of previous investigations and remediation activities
presented in this report are a summary of historical Site investigations, the 2010 Site
investigation completed by CRA, and documents prepared by CRA and previous
consultants. A list of all documents reviewed in preparation of this report is included in
Appendix A.

SITE IDENTIFICATION AND DESCRIPTION

21 SITE DISCOVERY AND REGULATORY STATUS

In August 1995, Nowicki and Associates (Nowicki) conducted soil compliance sampling
in association with the removal of one 3,000-gallon new oil underground storage tank
(UST) and the closure-in-place of one 500-gallon waste oil UST. Concentrations of total
petroleum hydrocarbons (TPH) as diesel (TPHd) and TPH as heavy oil (TPHo) were
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detected above the Washington State Department of Ecology (Ecology) Model Toxics
Control Act (MTCA) Method A cleanup levels in soil samples collected from west
sidewall. Nowicki over-excavated the locations containing petroleum hydrocarbon
impacted soil. Approximately 65 tons of petroleum-hydrocarbon impacted soil was
removed from the new oil UST excavation. Soil samples collected from the sidewalls and
bottom of the new oil UST excavation following over-excavation were below laboratory
reporting limits for TPHd and TPHo.

A petroleum release was reported to Ecology on November 20, 1995, and the Site was
listed with Ecology’s leaking underground storage tank (LUST) program (ID #6802). The
Site was entered into Ecology’s Voluntary Cleanup Program (VCP) in 2009 and issued
site number NW2070. In February 2007, the listing was amended to include petroleum
hydrocarbon impacted groundwater as a “media affected.” The current status of the Site
with Ecology is “Cleanup Started” for soil and groundwater as of February 2007. It
should be noted that in February 2007, Cambria Environmental Technologies reported a
secondary release at the Site relating to gasoline range hydrocarbons found during a
2006 site investigation. The release of gasoline range hydrocarbons were erroneously
added to the existing release of o0il range hydrocarbons associated with the lube facility
operation. The two releases occurred at different times and by different responsible
parties. The distinction between these two releases will be discussed as part of this
report.

MTCA Method A cleanup levels for soil will be used as screening levels for purposes of

discussion of investigation results. Cleanup standards are more fully developed and
discussed in Section 8.

2.2 SITE AND PROPERTY LOCATION/DEFINITION

The Property is a former Jiffy Lube Facility located on the southwest corner of
196t Street Southwest and 68% Avenue West in Lynnwood, Snohomish County,
Washington (Property; Figure 1). The Property operated as a service station prior to
converting to a lube facility in approximately 1977. All known business operators at the
Property leased the Property from the Lorena Strickland Family. A legal description of
the Property, including past and present owners and operators, is included in
Appendix B. Currently the Aloha Café (a coffee shop) operates at the Property.

The MTCA site (Site) is defined as all affected areas from the petroleum release
associated with the lube facility operation at the Property and any potentially impacted
adjacent parcels. The Site boundary is presented on Figure?2. The affected areas
associated with the gasoline range hydrocarbon release are not considered part of the
Site described in this report.
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3.0

2.3 NEIGHBORHOOD SETTING

The Property is zoned as commercial. The surrounding area is a combination of
commercial and residential properties. The nearest residential area is located on the
adjacent property to the south. A dry cleaners and carpet store occupies the adjacent
property to the west. A strip mall occupies the property to the north across 196t Street
Southwest, and a parking lot occupies the property to the east across 68t Avenue West
(Figure 3).

24 PHYSIOGRAPHIC SETTING/TOPOGRAPHY

The Property is located at approximately 450 feet above mean sea level (msl) in a
relatively flat area located approximately % mile west of Scriber Lake.

Surface cover at the Property is primarily asphalt and concrete pavement. One catch
basin is located in the southeastern corner of the Property. The area topography slopes
gently from the site to the south and west, and is locally relatively level to the north and
east.

PROPERTY DEVELOPMENT AND HISTORY

3.1 PAST PROPERTY USES AND FACILITIES

Based on the station building construction date, the Property was developed in
approximately 1959. Historical documents suggest that a Texaco service station operated
on the Property from 1959 to 1977, and was replaced by a lube oil facility under various
ownership from 1977 to 2006. The layout of the original Texaco service station facilities
are uncertain; however, the former dispenser islands are believed to have been located
in the north-central portion of the Property and the former gasoline USTs were believed
to be located in the northeastern corner of the Property. Three gasoline USTs were likely
present at the Property. Equilon acquired the Jiffy Lube facility in 2004 and operated
until the facility was taken out of service on April 30, 2006. According to Ecology’s UST
data summary, the lube facilities included one 3,000-gallon new oil UST, one 500-gallon
waste oil UST (both installed in 1982), and one 500-gallon heating oil UST (of unknown
installation date). In 1995, the new and waste USTs were replaced with above ground
storage tanks (ASTs). A summary all historical USTs associated with the Property are
listed below.
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Tank Type & Date Tank
Content Date Installed
Volume Decommissioned Operator
Unknown Gasoline 1959 1977 Texaco
Unknown Gasoline 1959 1977 Texaco
Unknown Gasoline 1959 1977 Texaco
. Jifty
3,000-gallon UST New Oil 1982 1995 )
Lube/Equilon
. Jitfy
500-gallon UST Waste Oil 1982 1995 )
Lube/Equilon
. . Jifty
500-gallon UST | Heating Oil Unknown 1989 .
Lube/Equilon
3.2 CURRENT PROPERTY USE AND FACILITIES

The Property currently operates as the Aloha Café. Facilities on the Property currently
include the former station building (Figure?2). The Jiffy Lube facilities were
decommissioned on April30, 2006; however, no report documenting the
decommissioning could be located.

3.3 PROPOSED OR POTENTIAL FUTURE PROPERTY USES

Planned use for the Property is uncertain; however, due to its location and zoning, it will

likely continue as commercial use.

34 ZONING

The Property is zoned as commercial by the City of Lynnwood Zoning Map (2010), and
surrounding properties are a mix of commercial and residential zoning.

3.5 TRANSPORTATION/ROADS

The Property is located on the southwestern corner of 196t Street Southwest and
68th Avenue West (Figure 2). 196t Street Southwest (also known as State Route 524) is a
major east-west arterial which connects the City of Edmonds to the west to the City of
Lynnwood. 68t Avenue West is a minor arterial connecting commercial areas to the
south with residential areas to the north.
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3.6 UTILITIES AND WATER SUPPLY

Utilities are present in the subsurface throughout the Property and overhead electrical
lines run along the southern Property boundary. Subsurface electrical lines run from the
station building to the station sign in the northeastern planter, water and natural gas
lines run between the station building and the eastern Property boundary, and electrical
and telecommunications lines run from the station building to the southeastern corner of
the Property (Figure 2). Immediately off-property to the west, another natural gas line
and overhead electric lines are present. Drinking water for the City of Lynnwood is
provided by the Alderwood Water and Wastewater District, which acquires water from
the City of Everett. The City of Everett sources water from Lake Spada Reservoir,
Chaplain Reservoir, and the Sultan River.

3.7 POTENTIAL SOURCES OF CONTAMINATION FROM NEIGHBORING
PROPERTIES

Two separate Phase I Environmental Site Assessments (ESA) in 2003 and 2004 indicate
that former service stations had historically occupied the northwest and southeast
corners of the intersection of 196th Street Southwest and 68th Avenue West, both of which
are identified in Ecology’s LUST list. An Environmental Data Resources, Inc. (EDR)
report attached to the 2003 Phase I ESA indicated that twelve additional LUST sites were
listed within %2 mile of the Property. There is also a dry cleaners on the adjacent property
to the west, and a laundromat to the northeast, however neither property has a record of
spills or violations. The twelve additional properties identified in the EDR report are all
cross-gradient or downgradient of the Property. Based on the cross-gradient position of
the former service station to the east, it is not considered to be a source of the release at
the Property. The LUST facility immediately to the north is a potential source of the
contamination at the Property based on its close proximity and upgradient location.

ENVIRONMENTAL INVESTIGATION SUMMARY

A total of 13 soil borings (including one hand auger boring) have been advanced
on-Property, and two soil borings have been advanced off-Property. Ten of the
on-Property soil borings were completed as monitoring wells. Additionally, six
compliance soil samples have been collected at the Site.

A complete chronological summary of work completed at the Site during the
investigations listed above is included as Appendix C. Reports summarized in
Appendix C represent all available investigation reports obtained by or provided to
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CRA. Figures 4A and 4B present the locations of all soil samples collected during the
investigation activities at the Site. A summary of all soil sample locations submitted for
analyses, including the date of the sample, depth, consultant performing sampling, and
analytical methods and results are presented in Tablel. A summary of historical
groundwater monitoring results are summarized in Table 2. All available historical
boring logs for the previous investigations are included in Appendix D. Two soil borings
were advanced via a hollow stem auger drill rig in May 2010 to a depth of 20 feet bgs on
the adjacent property to the west (Figure 4A and 4B). Grab groundwater samples were
collected from these borings from temporary monitoring wells. The borings were
backfilled with bentonite chips upon completion. Soil boring logs from CRA’s 2010
investigation are included in Appendix E. Laboratory analytical reports for soil samples
collected in association with CRA’s 2010 investigation are included as Appendix F.

NATURAL CONDITIONS

51 GEOLOGY

The Property is located in the Puget Lowland Physiographic province, which consists of
mainly glacially-deposited sediments. The Puget Sound Lowland is a basin lying
between the Cascade Mountain Range to the east and the Olympic Mountain Range to
the west.

The Property is underlain by imported fill and native material. Fill comprises the
subsurface to approximately 7.5 feet bgs, and is underlain by unconsolidated sediments
(silts and sands with gravels and clay) characteristic of weathered till to approximately
18 feet bgs. The unconsolidated sediments are underlain by consolidated, dense silts and
sands with gravel and clay, characteristic of unweathered till. The till extends to the
maximum depth explored of 32.5 feet bgs

Cross sections describing subsurface soil conditions are included as Figures 5A, 5B, 6A
and 6B.

5.2 GROUNDWATER

Shallow groundwater beneath the Site is present at average depths varying between
approximately 6.1 to 14.9 feet bgs in Site monitoring wells. Groundwater encountered in
the Site wells is likely perched water present on top of native material consisting of
relatively lower permeable silts and interbedded sands, with trace amounts of gravel
and clay. Groundwater flows to the southwest. Table 2 presents historical groundwater
elevations and groundwater monitoring results for all Site wells. The EDR provided in a
2003 Phase I ESA for the Property indicated that no drinking water wells are present
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within %2 mile of the Property. A search of the Ecology Well Log database returned 3
potential wells within a 1-mile radius of the Site. The 3 wells are located 1 mile
east-southeast, 0.75 miles southeast, and 0.5 miles northwest. Based on the age of the
well installation (1953-1991), these wells likely no longer exist or are not used. The
regional groundwater aquifer is estimated at greater than 300 feet bgs based on data
provided in the well logs.

5.3 SURFACE WATER

Surface waters near the Site include Scriber Lake located approximately % mile to the
east.

54 TERRESTRIAL ECOLOGICAL RECEPTORS

The Site qualifies for a TEE exclusion because there is less than 1.5 acres of undeveloped
land within a 500-foot radius of the Site. The TEE exclusion form is included in
Appendix G.

CONTAMINANT OCCURRENCE AND MOVEMENT

6.1 SOIL

Table 1 summarizes soil analytical data for the Site. The locations of all soil samples are
presented in Figures 4A and 4B. Figures 4A and 4B present the horizontal extent of
petroleum hydrocarbons in soil, whereas Figures 5A, 5B, 6A, and 6B present the vertical
extent of petroleum hydrocarbons in soil. Based on previous investigations, the extent of
petroleum hydrocarbon-impacted soil related to Jiffy Lube facility operations has been
adequately defined at the Site based on comparison to MTCA Method A screening levels
and is confined to the immediate vicinity of the closed-in-place waste oil UST.

6.2 GROUNDWATER

Table 2 summarizes historical groundwater analytical results for Site monitoring wells.
A groundwater contour and chemical concentration map for the third quarter 2010 and a
Rose diagram depicting groundwater flow directions since December 2006 are presented
in Figures 7A and 7B.

Concentrations of TPHd and TPHo are below MTCA Method A cleanup levels, except in
monitoring well MW-8, where the TPHd and TPHo concentrations are likely the result
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of weathered gasoline eluting in the diesel and oil ranges, and/or the result of
hydrocarbon migration from an off-Site source. Monitoring well MW-8 is located
approximately 45 feet upgradient (north) of the lube facility release. SPH continues to
periodically be reported in monitoring wells MW-3, MW-4, and MW-5, and less
frequently in monitoring well MW-8 (Table 2). The concentration of TPHd in two grab
samples collected in May 2010 from temporary wells in soil borings SB-3 and SB-4 above
the MTCA Method A screening level is also likely weathered gasoline eluting in the
diesel range.

Fuel fingerprint analysis conducted in late 2009 concluded that the SPH detected in
monitoring wells MW-3, MW-4, and MW-5 (and likely the intermittently detected SPH
in MW-8) consists of weathered gasoline; lube oil constituents were absent
(Appendix H) 1. Concentrations of TPHg and BTEX, related to the former service station
operations, are persistently detected above the MTCA Method A screening levels in
monitoring wells MW-1, MW-2, and MW-10 (Table 2). Benzene in grab groundwater
sampled from a temporary well in soil boring SB-3 in May 2010 also was above the
MTCA Method A screening level.

6.3 SURFACE WATER

Based on the distance to the nearest surface water bodies, no investigation of surface
water associated with this release is necessary.

6.4 AIR/SOIL VAPOR

There have been no investigations of soil vapor at the Site. Based on the distribution of
Site contaminants in soil and groundwater beneath the Site associated with the lube
facility release, impacts to soil vapor are likely negligible. Soil vapor associated with the

former gasoline service station release will require further evaluation.

6.5 SEDIMENT

No sediment has been sampled as there has been no indication that the surface water
has been impacted from the Property or Site.

The fuel fingerprint analysis included as Appendix H refers to results from well MW-6; however,
the chain-of-custody included in the memo indicates that samples were taken from MW-3, MW-4,
and MW-5. Because SPH has never been present in MW-6, it is clear that the results included in
the analysis are in fact from MW-5.
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8.0

CONCEPTUAL MODEL

Based on the results of environmental activities, two distinct releases have occurred at
the Property; one release associated with the former lube oil facility operations before
1995 (but after UST installation in 1982); and one release associated with the former
service station operations at the Property before 1977. The exact circumstances of either
release is not known, but the release associated with the lube oil facility is likely sourced
from the closed-in-place waste oil UST; and the release associated with the former
service station operations is likely sourced from the former dispenser islands and former
product conveyance system. The former fuel USTs may also be a source of the release
associated with the former service station, but soil and groundwater data at monitoring
well MW-7 suggest that the dispenser islands and product conveyance system were the
source of the release.

Soil and groundwater data obtained during environmental activities suggests that the
release associated with the lube oil facility is limited to soil in the immediate vicinity of
the former waste oil UST. Monitoring well MW-10, downgradient of the closed-in-place
waste oil UST, has had no detections of TPHo in groundwater above the laboratory
reporting limits since installation. Concentrations of TPHd and TPHo reported in
groundwater are most likely the result of weathered gasoline eluting in the diesel and
heavy oil ranges. Fuel fingerprint analysis of an SPH sample taken from monitoring well
MW-3 demonstrated that SPH at the Site is comprised entirely of weathered gasoline;
lube oil constituents are absent.

The Property has likely been capped by asphalt and concrete since development in 1959
and therefore has not been exposed to infiltrating surface water. Subsurface soils at the
Site consist of several feet of fill overlying weathered till, which is comprised of poorly
sorted silts and sands with variable amounts of clay and gravel. At approximately
18 feet bgs, relatively impermeable glacial till is present to the maximum depth explored
at the Site of 32.5 feet bgs. The depth to the perched water fluctuates seasonally, and is
normally present at the Site from approximately 6.1 to 14.9 feet bgs. SPH is currently
present routinely in monitoring wells MW-3, MW-4, and MW-5, and intermittently in
monitoring well MW-8, all in the vicinity of the former dispenser islands. In 2009, SPH
was periodically removed passively using absorbent socks, and in 2010, SPH was
periodically removed by bailing.

CLEANUP STANDARDS - SOIL AND GROUNDWATER

In accordance with MTCA, development of cleanup levels includes identifying potential
exposure pathways for humans and environmental impacts based on the planned land
use. The Property is currently zoned for commercial use and zoning is not anticipated to
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10.0

change in the near future. As previously noted, the Property is currently used as a coffee
shop.

8.1 SOIL CLEANUP LEVELS

MTCA Method A soil cleanup levels will be used for Jiffy Lube constituents of concern
(COCs) beneath the Site. The point of compliance for soil cleanup levels based on
protection of groundwater is all soil throughout the Site from the ground surface to the
groundwater table. Soil cleanup levels are included in Table 1.

8.2 GROUNDWATER CLEANUP LEVELS

MTCA Method A groundwater cleanup levels will be used for Jiffy Lube COCs. Based
on the data collected to date, it does not appear that groundwater has been impacted by

any former lube oil operations at the Site. Groundwater cleanup levels are included in
Table 2.

INTERIM ACTION SUMMARY

During the 1995 new oil UST removal, 65 tons of petroleum hydrocarbon impacted soil
was reportedly removed and disposed of offsite. In 2009 and 2010, SPH was removed
from monitoring wells MW-3, MW-4 and MW-5 using absorbent socks and bailing. No
additional interim actions have been identified at the Site.

AREAS REQUIRING FUTURE MANAGEMENT AND CONCLUSIONS

10.1 CONSTITUENTS OF CONCERN

TPHo in soil is the only COC associated with the Site (former lube facility release).

10.2 SOIL - VERTICAL AND LATERAL

The only area requiring future soil management is around the closed-in-place 500-gallon
waste oil UST, beneath the existing on-Site building.
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12.0

10.3 GROUNDWATER - VERTICAL AND LATERAL

The groundwater associated with the Site has not been impacted by COCs originating
from the former lube oil facility, and therefore, future management of groundwater is
not required.

CONCLUSIONS AND RECOMMENDATIONS

Based on all of the data collected to date, residual impacts related to the release
originating from the former lube oil operations on the Property is limited to a very small
area beneath the existing building. The former lube oil release has not adversely
impacted groundwater and is not likely to impact groundwater in the future. The former
gasoline service station operations resulted in a much larger release encompassing the
majority of the Property and possibly extending off-Property, impacting both soil and
groundwater. The small area of remaining soil impacts beneath the building are not
accessible for removal or remediation without significant disturbance to the existing
business, and much more significant impacts to soil and groundwater associated with
the former gasoline service station would still remain beneath the Property. Therefore,
CRA recommends the evaluation and execution of an environmental covenant
associated with the lube oil facility release for the residual soil impacts beneath the
existing building. CRA also recommends that a separate environmental release is
opened with Ecology and the appropriate responsible party is identified.

REFERENCES

City of Lynnwood, Current Zoning Map, April 20, 2010.
Environmental Data Resources, Inc., EDR-Radius Map with GeoCheck, December 9, 2002.

FINEnvironmental, Inc., Phase I Environmental Site Assessment Limited Compliance
Audit, January 28, 2003.

GeoEngineers, Inc., Limited Phase I Environmental Site Assessment, February 11, 2004.

Nowicki and Associates, Lynnwood Quaker State Lube UST Closure Site
Characterization, September 27, 1995.

Nowicki and Associates, Waste Oil UST - Characterization Soil Boring, November 20,
1995.
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TABLES

241739 (7)



50-241739-051010-HB-5B-3-5.0
50-241739-051010-HB-5B-4-5.0

CRA 241739 (7)

Sample ID

SW
WW
WW2
BOT
BOT2
WWw4
SB-16"
SB-24" ¢

SB1-12.5'b
SB1-16'
SB2-15'

GW1-17.5a
GW1-27.5a
SB1-7.5
SB1-12.5
GW3-7.5a
GW3-17.5a
GW2-125a
GW2-17.5a
GW4-7.5a
GW4-17.5a
GW5-7.5a
GW5-17.5a

MWe6@15'
MW6@20'
MW7@5'
MW7@20'
MWS8@15'
MW8@20'
MWo@10'
MW9@20'
MW10@5'
MW10@20'

Consultant Sample Date Depth
MTCA Method A Cleanup Levels
feet bgs
Nowicki & Associates 08/22/95 6
Nowicki & Associates 08/22/95 6
Nowicki & Associates 08/22/95 NR
Nowicki & Associates 08/22/95 9
Nowicki & Associates 08/24/95 12.5
Nowicki & Associates 08/24/95 10
Nowicki & Associates 08/24/95 1.33
Nowicki & Associates 08/24/95 2
Nowicki & Associates 11/06/95 12.5
Nowicki & Associates 11/06/95 16
Nowicki & Associates 11/06/95 15
Cambria Environmental Technology, Inc. 11/16/06 17.5
Cambria Environmental Technology, Inc. 11/16/06 27.5
Cambria Environmental Technology, Inc. 11/16/06 7.5
Cambria Environmental Technology, Inc. 11/16/06 12.5
Cambria Environmental Technology, Inc. 11/16/06 7.5
Cambria Environmental Technology, Inc. 11/16/06 17.5
Cambria Environmental Technology, Inc. 11/17/06 12.5
Cambria Environmental Technology, Inc. 11/17/06 17.5
Cambria Environmental Technology, Inc. 11/17/06 7.5
Cambria Environmental Technology, Inc. 11/17/06 17.5
Cambria Environmental Technology, Inc. 11/17/06 7.5
Cambria Environmental Technology, Inc. 11/17/06 17.5
CRA 07/05/07 15
CRA 07/05/07 20
CRA 07/05/07 5
CRA 07/05/07 20
CRA 07/05/07 15
CRA 07/05/07 20
CRA 07/06/07 10
CRA 07/06/07 20
CRA 07/06/07 5
CRA 07/06/07 20
CRA 05/10/10
CRA 05/10/10

TABLE 1

SUMMARY OF HISTORICAL ANALYTICAL SOIL DATA

FORMER JIFFY LUBE FACILITY
6808 196TH STREET SOUTHWEST, LYNNWOOD, WASHINGTON

HYDROCARBONS PRIMARY VOCs LEAD OXYGENATES PCBs
TPHg" TPHd TPHo B T E X EDB EDC Total MTBE Naphthalene Total cPAHs' PCBs
30/100 2,000 2,000 0.03 7 6 9 0.005 N/A 250 0.1 5 0.1 1
(ing/kg) (mg/kg) (ing/kg) (ing/kg) (ing/kg) (mg/kg) (mg/kg) (ng/kg)  (mglkg) (ing/kg) (ing/kg) (mg/kg) (mg/kg) (mg/kg)

<25 <50
5,100 13,000
= = <0.1 <0.1 <0.1 <03 <0.1
27 66
— <25 <50 — — — — —
<25 <50
1,400 5,200
630 2,000
4,100 <50 <100 18 150 57 280
<5 <0.1 <0.1 <0.1 <03
640 - - 24 15 7 33 - - - - - - -
<3.54 <10.9 <27.2 0.16 0.34 <0.07 <0.21 <0.04 <0.04 1.48 <0.35 <0.0108 <0.0195 <0.0108
4.54 <10.6 <26.4 0.14 0.38 <0.07 <0.21 <0.04 <0.04 0.962 <0.36 <0.0106 <0.0192 <0.0106
4.51 <10.8 <27.1 0.14 0.42 <0.08 <0.24 <0.04 <0.04 1.71 <0.41 0.1138 <0.0195 <0.0108
12.3 <11.4 <28.6 0.73 1.7 0.18 0.9 <0.04 <0.04 2.06 <0.39 0.0152 <0.0208 <0.0115
1,820 63.3 <27.9 8.6 99 25 160 <0.04 <0.04 6.69 <0.40 5.86 <0.0201 <0.0111
8.39 <11.1 <27.8 0.53 0.85 0.12 0.39 <0.04 <0.04 1.55 <0.39 <0.0111 <0.0201 0.109
<3.68 <11.0 <27.4 0.02 <0.07 <0.07 <0.22 <0.04 <0.04 1.6 <0.37 <0.0111 <0.0201 <0.0111
9.49 <11.2 <28.1 0.33 1 0.87 0.34 <0.04 <0.04 14 <0.43 <0.0113 <0.0205 <0.0113
1,060 30.9 <26.8 0.48 12 8.2 54 <0.04 <0.04 2.35 <0.38 4.10 <0.0194 <0.0107
8.57 <11.0 <27.5 0.24 0.44 <0.08 0.31 <0.04 <0.04 1.58 <0.38 <0.0110 <0.01991 <0.0110
1,550 62.4 <26.9 0.97 24 14 90 <0.04 <0.04 4.64 <0.39 6.34 <0.0195 <0.0108
23.9 <11.0 <27.5 0.09 0.52 0.19 0.9 <0.04 <0.04 1.33 <0.37 0.0127 <0.0201 <0.0111
<3.95 - - <0.0158 <0.0790 <0.0790 <0.237 <0.0790 <0.0790 1.45 <0.39 - - -
<3.54 - - 0.0921 <0.0708 <0.0708 <0.212 <0.0708 <0.0708 1.93 <0.35 - - -
<4.11 - - <0.0164 0.214 <0.0822 <0.247 <0.0822 <0.0822 2.34 <0.41 - - -
<4.36 - - <0.0177 <0.0886 <0.0886 <0.266 <0.0886 <0.0886 1.85 <0.44 - - -
834 - - 291 30.9 7.76 49.7 <0.0789 <0.0789 3.29 <0.39 - - -
<4.19 - - 0.0486 0.161 <0.0838 <0.252 <0.0838 <0.0838 1.46 <0.42 - - -
<0.0364 — — 0.248 <0.0854 0.0854 <0.256 <0.0854 <0.0854 1.96 <0.43 — - —
<3.72 - - 0.104 <0.0744 <0.0744 0.327 <0.0744 <0.0744 1.29 <0.37 - - -
8.16 - - 0.119 0.359 <0.0756 <0.227 <0.0756 <0.0756 591 <0.38 - - -
3.99 - - 0.0532 0.102 0.131 <0.228 <0.0795 <0.0794 1.54 <0.40 - - -
<0.20 <5.0 <5.0 <0.00083 <0.00083 <0.00083 <0.0017 - - - - -—- -
<0.24 6.1 47 <0.0010 0.0018 <0.0010 0.0020 -—- - -—- -—- - -
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Sample ID Consultant Sample Date Depth
MTCA Method A Cleanup Levels
feet bgs
Notes:
-- = Not analyzed

All results in milligrams per kilogram (mg/kg) unless otherwise indicated.
Results in bold indicate an exceedance of the Model Toxics Control Act (MTCA) Method A cleanup level.
bgs = below ground surface (in feet)
Shaded soil sample locations were overexcavated per Nowicki (1995).
TPHg = Total petroleum hydrocarbons as gasoline analyzed by NWTPH-Gx
TPHd = Total petroleum hydrocarbons as diesel analyzed by NWTPH-Dx with silica gel cleanup
TPHo = Total petroleum hydrocarbons as motor oil analyzed by NWTPH-Dx with silica gel cleanup
Benzene, toluene, ethylbenzene, and xylenes (BTEX) analyzed by EPA 8260B
EDB = 1,2 Dibromoethane analyzed by EPA 8011
EDC = 1,2 Dichloroethane analyzed by EPA 8260B
MTBE = Methyl tertiary-butyl ether analyzed by EPA Method 8260B
TBA = Tertiary-butanol analyzed by EPA Method 8260B
DIPE = Di-isopropyl ether analyzed by EPA Method 8260B
ETBE = Ethyl tertiary-butyl ether analyzed by EPA Method 8260B
TAME = Tertiary-amyl methyl ether analyzed by EPA Method 8260B
VOCs = Volatile organic compounds analyzed by EPA Method 8260B
Total Lead analyzed by EPA Method 6020
<x = Not detected at reporting limit x
<x* = Not detected, reporting limit x was above MTCA screening level
ND = Report indicates analyte not present above laboratory reporting limit (RL). RL was not provided in lab report.

TABLE 1

SUMMARY OF HISTORICAL ANALYTICAL SOIL DATA
FORMER JIFFY LUBE FACILITY
6808 196TH STREET SOUTHWEST, LYNNWOOD, WASHINGTON

HYDROCARBONS PRIMARY VOCs LEAD OXYGENATES PAHs PCBs
TPHg" TPHd TPHo B T E X EDB EDC Total MTBE Naphthalene Total cPAHs' PCBs
30/100 2,000 2,000 0.03 7 6 9 0.005 N/A 250 0.1 5 0.1 1
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)  (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

a = soil sample was collected from the corresponding monitoring well location (e.g., GW1-27.5 was collected from monitoring well MW-1 at a depth of 27.5 feet bgs)

b = Concentration of TPHd and TPHo reported using method WTPH-HCID.
¢ = Concentration of TPHg reported using method WIPH-HCID.
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Sample
ID

Date

TOC

DTW

GWE

Model Toxics Control Act Method A Cleanup Levels

MW-1
MW-1
MW-1
MW-1
MW-1
MW-1
MW-1
MW-1
MW-1
MW-1
MW-1 *
MW-1

MW-2
MW-2
MW-2
MW-2
MW-2
MW-2
MW-2
MW-2
MW-2
MW-2
MW-2
MW-2

MW-3
MW-3
MW-3
MW-3
MW-3
MW-3
MW-3
MW-3
MW-3
MW-3
MW-3
MW-3
MW-3
MW-3
MW-3
MW-3

MW-4
MW-4
MW-4

12/28/06
12/29/06
02/15/07
04/06/07
07/09/07
07/28/07
10/01/07
01/10/08
07/10/08
01/06/09
07/13/09
07/29/10

12/28/06
12/29/06
02/15/07
04/06/07
07/09/07
07/28/07
10/01/07
01/10/08
07/10/08
01/06/09
07/13/09
07/29/10

12/28/06
12/29/06
02/15/07
04/06/07
07/09/07
07/28/07
10/01/07
01/10/08
01/14/08
01/21/08
02/26/08
07/10/08
08/26/08
09/22/08
01/06/09
07/29/10

12/28/06
12/29/06
02/15/07

451.74
451.74
451.74
451.74
451.74
451.74
451.74
451.74
451.74
451.74
451.74
451.74

450.59
450.59
450.59
450.59
450.59
450.59
450.59
450.59
450.59
450.59
450.59
450.59

451.69
451.69
451.69
451.69
451.69
451.69
451.69
451.69
451.69
451.69
451.69
451.69
451.69
451.69
451.69
451.69

452.01
452.01
452.01

9.75
9.57
10.10
10.71
10.78
11.01
13.98
9.43
10.81
10.16
11.14
11.10

7.26
7.35
8.03
8.50
8.62
8.96
12.54
7.88
9.98
8.18
10.66
10.31

8.45
8.51
9.09
9.66
9.81
10.13
13.96
9.34
9.06
8.27
8.40
9.02
9.55
10.00
8.47
9.21

9.41
9.36
9.96

441.99
44217
441.64
441.03
440.96
440.73
437.76
44231
440.93
441.58
440.60
440.64

443.33
443.24
442.56
442.09
441.97
441.63
438.05
442.71
440.61
442.41
439.93
440.28

443.24
44318
442.60
442.03
441.88
441.56
437.73
44237 d
442.63
443.42
443.30d
442.69d
442.16d
441.71d
443.24d
442.50d

442.60
442.65
442.05

SPH
Thickness

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.01
0.02
0.02
0.03
0.02
0.03

0.00
0.00
0.00

TABLE 2

SUMMARY OF GROUNDWATER MONITORING DATA

FORMER JIFFY LUBE FACILITY
6808 196TH STREET SOUTHWEST,
LYNNWOOD, WASHINGTON

HYDROCARBONS PRIMARY VOCs OXYGENATES LEAD
TPHg TPHd TPHo B T E X EDB EDC MTBE TBA DIPE ETBE TAME Total
800/1000 500 500 5 1000 700 1000 0.01 5 20 NE NE NE NE 15
42,100 <255 <510 m 9,190 2,140 1,090 4,100 -—- -—- -—- -—-
41,200 <269 <538 m 9,230 1,840 938 3,710 -— - <5.00 54.6 <1.00 <1.00 <1.00 -
30,200 <258 <515m 7,450 732 718 2,310 -—- -—- -—- -
5,850 <258 <515m 2,400 324 131 190 -—- -—- -—- -—-
23,900 1,540 f,g <105 6,270 196 653 1,340 -—- -—- -—- -— -—- -—- -—- -—-
73,000 <243 <485 16,500 4,010 1,610 6,790 -—- -—- -—- -—-
800 1,400 <300 280 13 2 33 -—- -— -—- -—- -—- -— -—- -—-
<100 190 <380 1 <1.0 <1.0 <1.0 -—- -—- <1.0 <10 <2.0 <2.0 <2.0 -—-
7,500 2,800 <100 1,200 60 220 470 <0.010 <0.29 -—- -—- -—- -— -—- 3.33
3207 110 32 29 17 48 -—- -—- -—- -
2,640 <253 <505 m 21.7 6.75 55.1 9.91 -—- -—- -—- -— -—- -—- -—- -—-
249 <278 <556 m 2.06 <0.500 4.36 <1.00 -—- — <5.00 <50.0 <1.00 <1.00 <1.00 -
180 <258 <515m 1.83 0.518 2.61 <1.00 -—- -—- -—- -—-
3,200 <255 <510 m 66.1 7.86 137 20.4 -—- -— -—- -— -—- -—- -—- -—
3,980 1,080 g,h <105 175 13.7 331 474 - — — — —
5,000 <243 <485 214 9.85 502 71.0 -—- — -—- -— -— -— -— -—
540 <500 <200 49 <1 9.4 <1 -—- -— -—- -— -—- — -—- -—
9,200 <100 <100 390 16 840 62.0 -—- — <10 <100 <20 <20 <20 -
320 210j <100 3.8 <1.0 33 <1.0 <0.010 <0.50 -—- -— -—- -— -—- <1.00
2007 <100 2.1 <1.0 <1.0 <1.0 -—- -—- -—- - -—- -—- -—- -
171,000 608 <510 m 28,500 29,200 2,950 15,900 -—- -—- -—- -—- -—-
263,000 a, b 2,580 ¢ <2,750 m 29,200 37,400 3,140 18,600 -—- - <500m  <5,000 <100 <100 <100 -
214,000 867 c <495 26,600 37,500 2,850 16,800 -—- - -—- -—-
248,000 8,340 e <5.050 m 28,600 37,400 2,810 12,800 -—- - -—- -—-
252,000 185,000 gh  <10,500 m 29,300 35,200 3,260 19,300 -—- -—- -—- -—- -—- -—- -—- -—
NOT SAMPLED - SPH PRESENT -—- -—- -—- -—- -—- - -—- -—- -—- -—- -—- -—-
NOT SAMPLED - SPH PRESENT -— -—- -— -—- -—- -— -—- -— -—- -— -—- -—
NOT SAMPLED - SPH PRESENT -—- -—- -—- -—- -—- -—-
NOT SAMPLED - SPH PRESENT
207,000 1,810 <510 m 32,400 39,700 3,200 18,800 -— -— -— -— -—- -—
253,000 a, b 72,100 ¢ <50,000 m 31,500 a,b 40,500a,b 2990a,b 18100a,b -—- <500 m  <5,000 <100 <100 <100 -—-
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Sample
ID

MW-4
MW-4
MW-4
MW-4
MW-4
MW-4
MW-4
MW-4
MW-4
MW-4
MW-4
MW-4
MW-4
MW-4
MW-4
MW-4
MW-4
MW-4
MW-4
MW-4

MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5

MW-6

Date

TOC

DTW

GWE

Model Toxics Control Act Method A Cleanup Levels

04/06/07
07/09/07
07/28/07
10/01/07
11/12/07
11/20/07
11/26/07
12/08/07
12/14/08
12/19/07
12/28/07
01/10/08
01/14/08
01/21/08
02/26/08
07/10/08
08/26/08
09/22/08
01/06/09
07/29/10

12/28/06
12/29/06
02/15/07
04/06/07
07/09/07
07/28/07
10/01/07
11/12/07
11/20/07
11/26/07
12/05/07
12/14/07
12/19/07
12/28/07
01/10/08
01/14/08
01/21/08
02/26/08
07/10/08
08/26/08
09/22/08
01/06/09
07/29/10

07/09/07

452.01
452.01
452.01
452.01
452.01
452.01
452.01
452.01
452.01
452.01
452.01
452.01
452.01
452.01
452.01
452.01
452.01
452.01
452.01
452.01

451.38
451.38
451.38
451.38
451.38
451.38
451.38
451.38
451.38
451.38
451.38
451.38
451.38
451.38
451.38
451.38
451.38
451.38
451.38
451.38
451.38
451.38
451.38

449.40

10.41
10.47
10.81
14.24
13.83
13.68
13.52
12.87
12.41
12.33
12.24
9.61
9.23
8.07
9.03
9.71
10.52
11.01
9.24
9.81

8.11
8.17
8.49
9.08
9.19
9.58
13.16
12.74
12.55
12.48
11.74
11.53
11.41
11.29
8.70
8.70
8.00
8.02
8.68
8.86
9.18
7.80
8.72

8.33

441.63d
441.56 d
441.23d
437.87 d
438.31d
438.44 d
438.58d
439.22d
439.66d
439.72d
439.80d
442.42d
442.80d
443.96 d
443.00d
442.41d
441.68 d
441.27d
442.79d
442.22d

443.27
443.21
442.89
442.32d
442.21d
441.83d
438.28d
438.69 d
438.89d
438.95d
439.72d
439.90d
440.00d
440.12d
442.70d
442.68
44354 d
44350 d
44297 d
44273 d
44236 d
443.60 d
442.68 d

441.07

SPH
Thickness

0.04
0.03
0.04
0.13
0.16
0.14
0.11
0.10
0.07
0.05
0.04
0.03
0.02
0.03
0.03
0.14
0.24
0.34
0.02
0.02

HYDROCARBONS

PRIMARY VOCs

TABLE 2

SUMMARY OF GROUNDWATER MONITORING DATA
FORMER JIFFY LUBE FACILITY
6808 196TH STREET SOUTHWEST,
LYNNWOOD, WASHINGTON

OXYGENATES

LEAD

TPHg
800/1000

TPHd
500

TPHo
500

NOT SAMPLED - SPH PRESENT

NOT SAMPLED - SPH PRESENT

NOT SAMPLED - SPH PRESENT

NOT SAMPLED - SPH PRESENT
NOT SAMPLED - SPH PRESENT

122,000
771,000 a, b

603

49,200 ¢

<515 m
<5,000 m

NOT SAMPLED - SPH PRESENT

NOT SAMPLED - SPH PRESENT

NOT SAMPLED - SPH PRESENT

NOT SAMPLED - SPH PRESENT
NOT SAMPLED - SPH PRESENT

7,220

24,400
12,800a,b 43,600a,b 6,000a, b 40,700a, b

2,280

13,200

<500 m

TBA
NE

<5,000

DIPE
NE

<100

ETBE
NE

TAME
NE

Total
15
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Sample
ID

Date

TOC

DTW

GWE

Model Toxics Control Act Method A Cleanup Levels

MW-6
MW-6
MW-6
MW-6
MW-6
MW-6
MW-6

MW-7
MW-7
MW-7
MW-7
MW-7
MW-7
MW-7
MW-7

MW-8
MW-8
MW-8
MW-8
MW-8
MW-8
MW-8
MW-8
MW-8

MW-9
MW-9
MW-9
MW-9
MW-9
MW-9
MW-9
MW-9

MW-10
MW-10
MW-10
MW-10
MW-10
MW-10
MW-10 *
MW-10

SB-3n

07/28/07
10/01/07
01/10/08
07/10/08
01/06/09
07/13/09
07/29/10

07/09/07
07/28/07
10/01/07
01/10/08
07/10/08
01/06/09
07/13/09
07/29/10

07/09/07
07/28/07
10/01/07
01/10/08
07/10/08
08/26/08
09/22/08
01/06/09
07/29/10

07/09/07
07/28/07
10/01/07
01/10/08
07/10/08
01/06/09
07/13/09
07/29/10

07/09/07
07/28/07
10/01/07
01/10/08
07/10/08
01/06/09
07/13/09
07/29/10

05/10/10

449.40
449.40
449.40
449.40
449.40
449.40
449.40

450.14
450.14
450.14
450.14
450.14
450.14
450.14
450.14

451.31
451.31
451.31
451.31
451.31
451.31
451.31
451.31
451.31

451.75
451.75
451.75
451.75
451.75
451.75
451.75
451.75

451.43
451.43
45143
451.43
45143
451.43
45143
451.43

8.61
12.22
7.86
7.87
6.10
8.47
8.17

7.81
8.03
11.71
7.32
7.27
7.07
7.70
7.69

8.63
8.97
12.58
8.16
8.14
8.30
8.80
7.90
7.92

10.83
11.02
14.07
9.76
9.71
9.35
9.94
9.80

12.44
12.77
14.87
10.52
11.69
10.11
12.31
11.86

440.79
437.18
441.54
441.53
443.30
440.93
441.23

44233
44211
438.43
442.82
442.87
443.07
442.44
442.45

442.68
442.34
438.73
443.15
44318 d
443.03d
442.52d
443.41
443.39

440.92
440.73
437.68
441.99
442.04
442.40
441.81
441.95

438.99
438.66
436.56
44091
439.74
441.32
439.12
439.57

SPH
Thickness

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.01
0.02
0.01
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

TABLE 2

SUMMARY OF GROUNDWATER MONITORING DATA
FORMER JIFFY LUBE FACILITY
6808 196TH STREET SOUTHWEST,
LYNNWOOD, WASHINGTON

HYDROCARBONS PRIMARY VOCs OXYGENATES LEAD
TPHg TPHA TPHo B T E X EDB EDC MTBE  TBA DIPE  ETBE TAME Total
800/1000 500 500 5 1000 700 1000 0.01 5 20 NE NE NE NE 15

524 <253 <505 m <0.500 1.25 <0.500 <1.00
<250 <105 <105 <1.00 <1.00 <1.00 <3.00 — — — — — — — —
<50.0 <250 <500 <0.500 <0.500 <0.500 <3.00 — - — - — - — —
<50 <500 <200 <1 <1 <1 <1 - - - - - - - -
<100 <100 <100 <0.50 <1.0 <1.0 <1.0 - — <1.0 <10 <20 <2.0 <20 -
<1.00
- <100 190 <0.50 <1.0 <1.0 <1.0 — - — - - — — —
<50.0 <253 <495 <0.500 <0.500 <0.500 <1.00 — — — — — — — —
<250 <111 <111 1.78 <1.00 <1.00 <3.00 - - — - — — — -
51.2 <250 <500 68.4 1.26 79.7 110 — - - — - - - —
<50 <500 <200 <1 <1 <1 <1 — — — - - — - -
<100 <100 <100 <0.50 <1.0 <1.0 <1.0 — — <1.0 <10 <20 <2.0 <20 —
2.7 <1.0 <1.0 <1.0 <1.00
— <100 <100 <0.50 <1.0 <1.0 <1.0 — — — — — — — —
266,000 8,580 e <5,210 m 20,500 43,600 3,550 23,000
181,000 6540g,i  <1,110m 18,000 32,000 2,250 14,900
202,000 9,190 ¢ <4,850 m 13,400 29,600 2,200 14,000

NOT SAMPLED - SPH PRESENT

22,000 6,900 440 2,700 6,300 390 4,300 — — <20 <200 <40 <40 <40 —
— 5,300 j 2,000 j 18,000 40,000 17,000 110,000 - - - - — - — —
<50.0 <248 <495 <0.500 <0.500 <0.500 <1.00 - - - - - - - —
299 174f,g <111 5.52 <1.00 <1.00 <3.00 - - - - - - - -
<50.0 <238 <476 <0.500 <0.500 <0.500 <3.00 — - - - — - - —
<50 <500 <1,000 m <1 <1 <1 <1 — — — — — — — —
<100 <100 <100 <0.50 <1.0 <1.0 <1.0 - - <1.0 <10 <20 <2.0 <20 -
— — — <0.50 <1.0 <1.0 <1.0 — — — — — — — <1.00
- <100 <100 <0.50 <1.0 <1.0 <1.0 - - - - — - — -
6,570 307 <505 m 299 179 237 615
27,100 1,820 g i <556 m 1,510 1,220 1,210 2,650
11,400 <248 <495 316 237 842 604 - - — - — - — -
1,400 <500 <1,000 m 1,400 1,200 710 2,310
29,000 120 <100 4,800 1,400 1,800 5,100 <10 <100 <20 <20 <20
4,800 <100 <100 1,600 260 190 1,000 <0010 <15 — — — — — 1.02
— <100 <100 240 9.9 45 89 - - - - - - - -
360 1,600 j <100 170 <1.0 <1.0 <1.0 - - - - - - - -
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TABLE 2

SUMMARY OF GROUNDWATER MONITORING DATA
FORMER JIFFY LUBE FACILITY

6808 196TH STREET SOUTHWEST,

LYNNWOOD, WASHINGTON

HYDROCARBONS PRIMARY VOCs OXYGENATES LEAD
Sample SPH
ID Date TOC DTW GWE  Thickness TPHg TPHd TPHo B T E X EDB EDC MTBE TBA DIPE ETBE TAME Total
Model Toxics Control Act Method A Cleanup Levels 800/1000 500 500 5 1000 700 1000 0.01 5 20 NE NE NE NE 15
SB-4 n 05/10/10 - - - 0.00 180 2,400 j <100 <0.5 <1.0 <1.0 <1.0 - - - - - - - -
Notes:

DTW = Depth to Water in feet

GWE = Groundwater Elevation in feet above mean sea level

TOC = Top of Casing in feet above mean sea level

SPH = Separate Phase Hydrocarbons

MTCA = Model Toxics Control Act

All results in micrograms per liter (ug/L) unless otherwise indicated.

TPHg = Total petroleum hydrocarbons as gasoline analyzed by NWTPH-Gx unless otherwise noted. The higher value is based on the assumption that

no benzene is present in the groundwater sample. If any detectable amount of benzene is present in the groundwater sample, then the lower TPHg cleanup level is applicable.

TPHd = Total petroleum hydrocarbons as diesel, analyzed by NWTPH-Dx with silica gel cleanup unless otherwised noted.
TPHo = Total petroleum hydrocarbons as oil, analyzed by NWTPH-Dx with silica gel cleanup unless otherwised noted.
VOCs = Volatile organic compounds

BTEX = Benzene, toluene, ethylbenzene, and xylenes analyzed by EPA Method 8260B unless otherwise noted.

Xylenes = o-xylene + m,p-xylene

MTBE = Methyl tertiary-butyl ether analyzed by EPA Method 8260B

EDB = 1,2-Dibromoethane analyzed by EPA Method 8011

EDC =1,2-Dichloroethane analyzed by EPA Method 8260B

TBA = Tertiary-butanol analyzed by EPA Method 8260B

DIPE = Di-isopropyl ether analyzed by EPA Method 8260B

ETBE = Ethyl tertiary-butyl ether analyzed by EPA Method 8260B

TAME = Tertiary-amyl methyl ether analyzed by EPA Method 8260B

Total Lead analyzed by EPA Method 6020 unless otherwise noted.

<x = Not detected at laboratory reporting limit x

NE = Not established

--- = Not analyzed

Concentrations in bold type indicate the analyte was detected above MTCA Method A cleanup levels

a = Due to multiple re-shots required for re-analysis, the aliquot of sample analyzed on the instrument was taken from a VOA vial containing headspace.

b = Sample container contained headspace

¢ = Results reported in the diesel organics range are primarily due to overlap from a gasoline-range product.
d = Groundwater elevation formula adjusted for the presence of SPH: (TOC - DTW)+ (SPHT*0.80)

e = Hydrocarbon pattern most closely resembles a blend of gasoline and diesel.

f = The primary contamination elutes between C8 and C28, which is in the diesel range.

g = The contamination did not match any standard in our library.

h = The primary contamination elutes between C8 and C14, which is in the mineral spirits range.

i = The primary contamination elutes between C8 and C16, which is in the kerosene range.

j = The sample chromatographic pattern for TPH does not match the chromatographic pattern of the specified standard.

m = The laboratory reporting limit exceeded the MTCA Method A cleanup level.

n = Grab groundwater sample taken from temporary well. Sample ID is abbreviated from GW-241739-051010-HB-[Unique ID] .

* = Sample also analyzed for one or more of the following: carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C-SIM, polychlorinated biphenyls (PCBs) by EPA Method 8082, and halogenated volatile

organic compounds (HVOCs) by EPA Method 8260B. For those constituents analyzed, no concentrations exceeded the laboratory MDL. Please see applicable laboratory report(s) for more information.
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ENVIRONMENTAL DOCUMENT LIST
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APPENDIX A - ENVIRONMENTAL DOCUMENT LIST

Submitted to Ecology

Title Author Date YN Date
Lynnwood Quaker State Lube UST Closure Site Nowicki & Associates 9/27/1995 Y 9/27/1995
Characterization
Waste Oil UST - Characterization Soil Boring Nowicki & Associates 11/20/1995 Y 11/20/1995
Phase | Enwronmenta_l Site Asst_assment Limited FINEnvironmental, Inc. 1/28/2003 N
Compliance Audit
Limited Phase | Environmental Site Assessment GeoEngineers, Inc. 2/11/2004 N
Groundwater Monitoring Report - Fourth Quarter 2006 Cambria Enwronlr:sntal Technology, 5/31/2007 Y 5/31/2007
Site Investigation Report Conestoga-Rovers & Associates 5/31/2007 Y 5/31/2007
Groundwater Monitoring Report - First Quarter 2007 Conestoga-Rovers & Associates 6/27/2007 Y 6/27/2007
Groundwater Monitoring Report - Second Report 2007 Conestoga-Rovers & Associates 7124/2007 Y 7124/2007
Site Investigation Report Conestoga-Rovers & Associates 10/23/2007 Y 10/23/2007
Groundwater Monitoring Report - Third Quarter 2007 Conestoga-Rovers & Associates 10/31/2007 Y 10/31/2007
Groundwater Monitoring Report - Fourth Quarter 2007 Conestoga-Rovers & Associates 2/29/2008 Y 2/29/2008
Groundwater Monitoring Report - First Quarter 2008 Conestoga-Rovers & Associates 4/17/2008 Y 4/17/2008
Groundwater Monitoring Report - Third Quarter 2008 Conestoga-Rovers & Associates 12/2/2008 Y 12/02/2008
Groundwater Monitoring Report - First Quarter 2009 Conestoga-Rovers & Associates 3/26/2008 Y 3/26/2008
2009 Annual Groundwater Monitoring Report Conestoga-Rovers & Associates 2/8/2010 Y 2/8/2010
2010 Annual Groundwater Monitoring Report Conestoga-Rovers & Associates 10/25/2010 Y 10/25/2010
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APPENDIX B

LEGAL DESCRIPTION OF PROPERTY, PRESENT OWNER AND
OPERATOR, KNOWN PAST OWNERS AND OPERATORS
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Known Listing of Owners and Operators

Owner Business Operator Approximate Years of Site Occupation
Strickland Real Estate
Aloha Café 2006- t
Holdings, LLC oha Café 006-presen
Lorena Strickland Family Jiffy Lube 2000-2006
Lorena Strickland Family | Quaker Minit Lube 1987-2000
Lorena Strickland Family | Speedi-Lube 1977-1987
Lorena Strickland Family | The Texas Company 1959-1977
(Texaco)
Lorena Strickland Family Unknown (likely Prior to 1959

undeveloped)

241739 (7)




s “ 0 h 0 m iSh Online Government Information & Services
County 4%

Washington
Printable Version

Home Other Property Data Help

Property Search > Search Results > Property Summary

Property Account Summary

[Parcel Number [27042000200600 IProperty Address 16808 196TH ST SW , LYNNWOOD, WA 98036-5041

Parties - For changes use 'Other Property Data' menu

Role PercentiName Mailing Address

Taxpayer 100]STRICKLAND-WILLIFORD LORENA M PO BOX 1004, EVERETT, WA 98206 United States
Owner 100{STRICKLAND REAL ESTATE HOLDINGS LLC PO BOX 1004, EVERETT, WA 98206 United States

General Information

Propert Section 20 Township 27 Range 04 Quarter NW - BEG NE CORNW1/4 THS 170FT TH W 170FT TH N 170FT TH E 170FT EXC N & E 30FT THOF FOR

Dese:ri t);on CO RD & ALSO EXC R/W TO CITY OF LYN ORD NO 752 (PAR 213) DTD 9-23-1974 DAF - BAAP LY 30FT S & 30FT W NE COR NW1/4 SD SEC SD PT
P BEING TPB TH W 140FT TH S 8FT TH E 128FT TH SE 16.97FT TAP LY 20FT S OF POB TH N 20FT POB

Property

Category Land and Improvements

Status Active, Host Other Property, Locally Assessed

Tax Code

Area 00452

Property Characteristics

Use Code 549 Other Retail Trade - Food NEC

Unit of Measure Acre(s)

Size (gross) 0.42

Related Properties

12755949 is Located On this property

Active Exemptions

No Exemptions Found

If you wish to pay your property taxes on-line now, select one of the following options and press the button "Add To Payment List". If this property
is noted as "Delinquency" in the General Information Status field, additional costs may be added monthly. At certain dates within the delinquency
process, all outstanding taxes, assessments, interest, penalties, and costs are due in certified funds. Make Check or Money Order to "Snohomish
County Treasurer". Send to Snohomish County Treasurer, 3000 Rockefeller Ave, M/S 501, Everett, WA 98201

Instaliments Payable

Tax Year Installment Due Date Principal Interest, Penalties and Costs Total Due Cumulative Duei Select to Pay

2009 Delinquent 10/31/2009 2,374.40 688.59 3,062.99 3,062.99 &

2010 Delinquent 04/30/2010 5,105.73 1,327.47 6,433.20 9,496.19

2011 1 04/30/2011 2,480.50 297.66 2,778.16 12,274.35 &
12011 2 10/31/2011 2,480.50 0.00 2,480.50 14,754.85 &

. Add To Payment List |
View Detailed Statement Detailed information about taxes and all other charges displayed above.
Calculate Future Payoff Taxes, interest and penalty due on a specific future date.
Statement of Payable/Paid For Tax Year: 2011
Distribution of Current Taxes
District Rate Amount
CITY OF LYNNWOOD 2.369523 1,151.59
EDMONDS SCHOOL DISTRICT NO 15 4.149544 2,016.68
PUB HOSP #2 0.057643 28.01
PUB HOSP #2 0.095378 46.35
SNOHOMISH COUNTY-CNT 0.868378 422.03
SNOISLE REGIONAL LIBRARY 0.450643 219.01
STATE 2.206383; - 1,072.31
SNOHOMISH CONSERVATION DISTRICT 5.02
TOTALS 10.197493 4,961.00

Pending Property Values

Pending Tax Year{Market Land ValuejMarket Improvement Value|Market Total Valuei{Current Use Land Value

Current Use Improvement|

Current Use Total Value

2012 293,100 71,900 365,000 0 0 0
Property Values
Tax Year, Tax Year Tax Year, Tax Year Tax Year;
Value Type : 2011 2010 2009 2008 2007
Taxable Value Regular 486,000 580,900 581,900 512,000 468,400
Fxemntion Amnuint Reaular




Y R R e

Market Total 486,000 580,900 581,900 512,000 468,400
Assessed Value 486,000 580,900 581,900 512,000 468,400
Market Land 342,700 396,900 397,900 312,900 312,900
Market Improvement 143,300 184,000 184,000 199,100 155,500
Personal Property ‘
Levy Rate History
Tax Year Total Levy Rate
2010 8.780704
2009 8.160831
2008 8.202782
Real Property Structures
Description Type Year BuiltiMore Information
ALOHA CAFE Commercial 1959
Property Sales (since 7/31/1999)
Transfer Date [Receipt Date iSales PricejExcise NumberiDeed TypeiGrantor (Seller) Grantee (Buyer) Other Parcels
12/31/2002 11/8/2003 $0{175310 QC WILLIFORD WILLIAM CHESTER STRICKLAND REAL ESTATE HOLDINGS LLC iNo
12/31/2002 11/8/2003 $0{175312 QC STRICKLAND-WILLIFORD LORENA |STRICKLAND REAL ESTATE HOLDINGS LLC {No
12/18/2002 11/8/2003 $0/175311 QcC STRICKLAND REX THOMAS STRICKLAND REAL ESTATE HOLDINGS LLC iNo
Property Maps
Neighborhood Code Township Range Section Quarter Parcel Map
5508000 27 04 20 NW D
Recei
Date Receipt No. Amount Applied;
05/04/2009 00:00 5113048 2,374.39
11/04/2008 00:00 4848484 2,099.91
05/19/2008 13:38 4618725 2,141.91
11/05/2007 00:00 4334806 2,058.11
05/07/2007 00:00 4084292 2,058.10
04/25/2006 00:00 3392693 4,226.87
Events
Effective Date [Entry Date-Time  [Type Remarks
12/31/2002 :06/30/2003 12:03 {Property Assigned To Transfer/Sale Property Assigned to Transfer/Sale. Filing No.: 175312, Quit Claim Deed by saskim
12/31/2002 :06/30/2003 11:59 |Taxpayer Changed Property Transfer Filing No.: 175310 12/31/2002 by saskim
12/31/2002 :06/30/2003 11:59 |Property Assigned To Transfer/Sale iProperty Assigned to Transfer/Sale. Filing No.: 175310, Quit Claim Deed by saskim
12/31/2002 :06/18/2003 14:22 ;Owner Added Party/Property Relationship by sassls
12/31/2002 :02/10/2003 08:40 {Taxpayer Changed Property Transfer Filing No.: 175310 12/31/2002 by sasset
12/31/2002 :01/08/2003 12:09 [Excise Processed Property Transfer Filing No.: 175312, Quit Claim Deed 12/31/2002 by strnls
12/31/2002 :01/08/2003 11:53 [Taxpayer Changed Property Transfer Filing No.: 175310 12/31/2002 by strnls
12/31/2002 :01/08/2003 11:53 |Excise Processed Property Transfer Filing No.: 175310, Quit Claim Deed 12/31/2002 by strnls
12/30/2002 i06/18/2003 14:23 |Owner Terminated Party/Property Relationship by sassls
12/18/2002 :06/30/2003 11:58 {Property Assigned To Transfer/Sale iProperty Assigned to Transfer/Sale. Filing No.: 175311, Quit Claim Deed by saskim
12/18/2002 :01/08/2003 12:01 |Excise Processed Property Transfer Filing No.: 175311, Quit Claim Deed 12/18/2002 by strnls

Printable Version

Developed by Manatron, Inc.
@2005-2010 All rights reserved.

Version 1.0.4043.25450




APPENDIX C

SUMMARY OF PREVIOUS INVESTIGATIONS AND REMEDIAL ACTIVITIES
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Former Jiffy Lube Facility, 6808 196" Street Southwest, Lynnwood, Washington

241739 (7)

SUMMARY OF PREVIOUS INVESTIGATIONS AND REMEDIAL ACTIVITIES

1995 Underground Storage Tank Closure: In August 1995, Nowicki and
Associates, Inc. (Nowicki) conducted compliance sampling in the process of
underground storage tank (UST) decommissioning activities during a conversion
to an aboveground storage tank (AST) system at the Property. One 3,000-gallon
new oil UST was removed and one 500-gallon waste oil UST was closed-in-place
during the conversion at the Property. Soil samples were collected from the
sidewalls and bottom of the new oil UST excavation. Laboratory analytical
results indicated concentrations of total petroleum hydrocarbons (TPH) as diesel
(TPHd) and TPH as heavy oil (TPHo) above the Washington State Department of
Ecology (Ecology) Model Toxics Control Act (MTCA) Method A screening levels
in soil samples collected from west sidewall. Nowicki overexcavated observed
petroleum  hydrocarbon impacted soil. =~ Approximately 65tons of
petroleum-hydrocarbon impacted soil was removed from the new oil UST
excavation. Final soil sample locations from the sidewalls and bottom of the new
oil UST excavation were below laboratory reporting limits for TPHd and TPHo.
No other concentrations were reported. Soil samples were collected from one soil
boring, SB, advanced just south of the waste oil UST at depths of 1.33 and 2 feet
below ground surface (bgs). Laboratory analytical results indicated
concentrations of TPHd and TPHo above MTCA Method A screening levels in
samples collected from boring SB. The overlying building foundation made
removal of petroleum hydrocarbon impacted soil around the waste oil UST
untenable, and the soil was left in place. Additional information is available in
Nowicki’'s Lynnwood Quaker State Lube UST Closure Site Characterization, dated
September 27, 1995.

1995 Soil Characterization Report: In November 1995, Nowicki conducted an
additional Site investigation to characterize subsurface impacts to soil and
groundwater at the Site. Two soil borings, SB1 and SB2, were advanced to the
north of the former waste oil UST. Laboratory analytical results indicated
concentrations of TPH as gasoline (TPHg) and benzene, toluene, ethylbenzene,
and xylenes (BTEX) above the MTCA Method A screening levels. More
information is available in Nowicki’s Waste Oil UST - Characterization Soil Boring,
dated November 20, 1995.

2003 Phasel  Environmental Site  Assessment: In  January 2003,
FINEnvironmental, Inc. (FINE) conducted a Phase I Site assessment. Results of
the inspection indicated that the subject property formerly operated as a



Former Jiffy Lube Facility, 6808 196" Street Southwest, Lynnwood, Washington

241739 (7)

Texaco-branded gasoline service station prior to 1977. Results also identified
Leaking UST (LUST) sites at adjacent properties to the north and east. More
information is available in FINE’s Phase I Environmental Site Assessment Limited
Compliance Audit, dated January 28, 2003.

2004 Phase I Environmental Assessment: In December 2003, GeoEngineers, Inc.
(GeoEngineers) completed a Phase I Site assessment prior to Shell’s purchase of
the Jiffy Lube facility operating on the Property. Results of the inspection
indicated similar findings of the Phasel conducted by FINE in 2003. More
information is available in GeoEngineers’ Limited Phase I Environmental Site
Assessment, dated February 11, 2004.

November 2006 Site Investigation: In November 2006, Cambria Environmental
Technology (Cambria) installed five monitoring wells (MW-1 through MW-5)
and advanced one soil boring (SB-1) at the Property. Soil samples were collected
from each boring and submitted for laboratory analysis. Analytical results
indicated benzene concentrations above MTCA Method A screening levels in soil
samples collected from each of the soil borings at depths ranging from 7.5 to
27.5 feet bgs. TPHg, toluene, ethylbenzene, and total xylenes were detected
above MTCA Method A screening levels in soil samples collected from borings
MW-3, MW-4, and MW-5. More information is available in Conestoga-Rovers &
Associates’ (CRA) Site Investigation Report, dated May 31, 2007.

July 2007 Site Investigation: In July 2007, CRA conducted an additional Site
investigation, including the installation of five monitoring wells (MW-6 through
MW-10). Laboratory analytical results from soil samples collected from four out
of five well borings indicated concentrations of benzene above the MTCA
Method A screening level. TPHg and total xylenes concentrations were
additionally detected above the MTCA Method A screening levels in soil
samples collected from boring MW-8 at 15 and 20 feet bgs. More information is
available in CRA’s Site Investigation Report, dated October 23, 2007.
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-1 - MW-5.GPJ DEFAULT.GDT 3/13/07

WELL LOG EVERETT C:\DOCUMENTS AND SETTINGS\AVANDERPAARDT\DESKTOP\9-3299 SB-1_M

Cambria Environmental Technology, Inc.

8620 Holly Drive, Suite 210
Everett, WA 98208
Telephone: 425.353.6670
Fax: 425.353.6443

BORING/WELL LOG

CLIENT NAME Shell Oil Products US BORING/WELL NAME MW-1
JOB/SITE NAME LYNN6808 DRILLING STARTED 16-Nov-06
LOCATION 6808 196th Street, Lynnwood, WA DRILLING COMPLETED 16-Nov-06
PROJECT NUMBER 248-1739 WELL DEVELOPMENT DATE (YIELD) __ 28-Dec-06 (12/29/2006)
DRILLER Boart Longyear Drilling GROUND SURFACE ELEVATION 452 ft above msl
DRILLING METHOD Hollow-stem auger TOP OF CASING ELEVATION _452.00 ft above msl!
BORING DIAMETER 8" SCREENED INTERVAL 17.5 to 27.5 ft bgs
LOGGED BY Bryan Palmer DEPTH TO WATER (First Encountered) __NA AVA
REVIEWED BY T. Crotwell DEPTH TO WATER (Static) NA !
REMARKS
w
—_ Q -
[42] = = —_ y Q Qo
§ | 22 w 121F8| & |fo e
e 9 % o = Lal = %9 LITHOLOGIC DESCRIPTION 'E T WELL DIAGRAM
[=] o) = x 3 - =
= |%o | F M7 20 85
o
Asphalt 0.5
Gravelly SAND with trace cobbles (FILL): Dark Brown; dry, Portland Type
non plastic, high permeability. Im
Bentonite Seal
5.0
Gravelly SAND with trace cobbles: Gray, moist, high
permeability.
7.5
» Sandy CLAY with cobbles: Gray, moist, low plsticity,
0 2 medium permeability.
"} 10720 Filter
125 . Sand
12 Silty SAND with cobbles: Gray, moist, high permeability.
0 24
8 17.5
38 Silty SAND with cobbles: Gray, moist, high permeability.
29 B Imwi@t
7.5
225 g w g
1
2 Slity SAND with cobbles: Gray, moist, high to medium g ic:e'zmzt%
0 50 permeability. PVC .010 slot
size
275
- Slity SAND with cobbles: Gray, moist, high to medium
0 50 MW1@2 permeability.
7.5
| | 325 Bottom of
Boring @ 32 ft
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WELL LOG EVERETT C:\DOCUMENTS AND SETTINGS\AVANDERPAARDT\DESKTOP\9-3299 SB-1_ MW-1 - MW-5.GPJ DEFAULT.GDT 3/13/07

Cambria Environmental Technology, Inc.
8620 Holly Drive, Suite 210 BORING/WELL LOG
Everett, WA 98208

Telephone: 425.353.6670
Fax: 425.353.6443

CLIENT NAME Shell Qil Products US BORING/WELL NAME MW-2
JOB/SITE NAME LYNNG808 DRILLING STARTED 16-Nov-06
LOCATION 6808 196th Street, Lynnwood, WA DRILLING COMPLETED ___17-Nov-06
PROJECT NUMBER 248-1739 WELL DEVELOPMENT DATE (YIELD) __ 28-Dec-06 (12/29/2006)
DRILLER Boart Longyear Drilling GROUND SURFACE ELEVATION 451.04 ft above msl|
DRILLING METHOD Hollow-stem auger TOP OF CASING ELEVATION _451.04 ft above msl
BORING DIAMETER 8" SCREENED INTERVAL 7.51t0 17.5 ft bgs
LOGGED BY Bryan Palmer DEPTH TO WATER (First Encountered) __ NA v
REVIEWED BY T. Crotwell DEPTH TO WATER (Static) NA !
REMARKS
w
—_ [a)] -
[%2] - = —_ o o
E | =2 w |ZIEal 2 |To e
g | 9% T (B &S| &4 |%0 LITHOLOGIC DESCRIPTION e WELL DIAGRAM
o |@g | = |g Bl 2 (g 5k
o o & o O
[a)
— Asphalt 0.5
orone Gravelly SAND with trace cobbles (FILL): Dark Brown; dry, Portland Type
ceeen non plastic, high permeability. mn
Bentonite Seal
5.0
. Gravelly SAND with trace cobbles: Gray, moist, high Ao I A
permeability. S| 10120 Ftter
75 | | Sand
i Clayey SAND with trace gravel: Gray, wet, low placitiy, low
06 21 permeability.
i 12.5 S o
2: g— . Sandy Cbli"liw: Gray, wet, medium plasticity, low ;_‘ zcﬁézmzt%
0.7 s Imweaet - permeabiity. CCE| Pve 010 slot
2.5 g size
—15— CL
| b T 17.5
27
50 %' 7 Bottom of
24 ¥ Mw2@1 Boring @ 18 ft

7.5

PAGE 1 OF 1



-1 - MW-5.GPJ DEFAULT.GDT 3/13/07

WELL LOG EVERETT C:\DOCUMENTS AND SETTINGS\AVANDERPAARDT\DESKTOP\9-3299 SB-1_M

Cambria Environmental Technology, Inc.
8620 Holly Drive, Suite 210

Everett, WA 98208

Telephone: 425.353.6670

Fax: 425.353.6443

BORING/WELL LOG

CLIENT NAME Shell Oil Products US BORING/WELL NAME MW-3
JOBJ/SITE NAME LYNNG6808 DRILLING STARTED 16-Nov-06
LOCATION 6808 196th Street, Lynnwood, WA DRILLING COMPLETED 16-Nov-06
PROJECT NUMBER 248-1739 WELL DEVELOPMENT DATE (YIELD) __ 28-Dec-06 (12/29/2006)
DRILLER Boart Longyear Drilling GROUND SURFACE ELEVATION 452.01 ft above msl
DRILLING METHOD Hollow-stem auger TOP OF CASING ELEVATION _ 452.01 ft above msl
BORING DIAMETER 8" SCREENED INTERVAL 7.510 17.5 ft bgs
LOGGED BY Bryan Palmer DEPTH TO WATER (First Encountered) __ NA AVA
REVIEWED BY T. Crotwell DEPTH TO WATER (Static) NA !
REMARKS
w
— [a) -2
%) = [ ;1L 8
5 (22| 4 |8E3| 3 |Eg 2e
e | 0% T (B 58] 5 1%9 LITHOLOGIC DESCRIPTION BT WELL DIAGRAM
o | @9 2 |&| ol 5 |& - of
o 6] & U] O
[a)
————Asphalt 0.5
- B IO Gravelly SAND with trace cobbles (FILL): Dark Brown; dry, Portland Type
| | KN non plastic, high permeability. Tl
i | Bentonite Seal
— 5 5.0
Clayey SAND with cobbles: Gray, wet, low plasticity, low o
- - permeability. "l 10/20 Filter
i - 7 75 Sand
g g_ 4 Sandy CLAY with gravel: Gray, wet, medium plasticity, low
2228 11 Mw3@7 < i permeability.
.5'
—10— ML
1 125 |72 L e
22 - 4 Sandy %I.?y with gravel: Gray, wet, low plasticity, low T gcﬁ;zmzt%
189 50 ] permeability. PVC .010 slot
size
—15— CL
i 7 17.5
14
31 %‘ ] Bottom of
38 o IMw3@1 Boring @ 18 ft

7.5

PAGE 1 OF 1



WELL LOG EVERETT C:\DOCUMENTS AND SETTINGS\AVANDERPAARDT\DESKTOP\9-3299 SB-1_MW-1 - MW-5.GPJ DEFAULT.GDT 3/13/07

Cambria Environmental Technology, Inc.
8620 Holly Drive, Suite 210

Everett, WA 98208

Telephone: 425.353.6670

Fax: 425.353.6443

BORING/WELL LOG

CLIENT NAME Shell Qil Products US BORING/WELL NAME MW-4
JOB/SITE NAME LYNN6808 DRILLING STARTED 16-Nov-06
LOCATION 6808 196th Street, Lynnwood, WA DRILLING COMPLETED __16-Nov-06
PROJECT NUMBER 248-1739 WELL DEVELOPMENT DATE (YIELD) __28-Dec-06 (12/29/2006)
DRILLER Boart Longyear Drilling GROUND SURFACE ELEVATION 452.28 ft above msl
DRILLING METHOD Hollow-stem auger TOP OF CASING ELEVATION _ 452.28 ft above msl
BORING DIAMETER 8" SCREENED INTERVAL 7.5t0 17.5 ft bas
LOGGED BY Bryan Palmer DEPTH TO WATER (First Encountered) __NA v
REVIEWED BY T. Crotwell DEPTH TO WATER (Static) NA !
REMARKS
w
—_ [a)] -
» = [l s |1 Q a
§ |22 | w [2|E3| & |Zo Qe
e (@] % o S o 25 LITHOLOGIC DESCRIPTION =T WELL DIAGRAM
o (@3 | = |z &zl 2 |&” g
o (&) & (O] S In]
=)
Asphalt 0.5
- - Gravelly SAND with trace cobbles (FILL): Dark Brown; dry, Portland Type
| i non plastic, high permeability. il
i ’ Bentonite Seal
5 5.0
Gravelly Sand: Gray; dry, high permeability. o
C ] ‘[ 10/20 Filter
= . 75 Sand
2: Clayey SAND: Gray, wet, medium permeability.
2390 2 IMWA@7
.5
12.5 Sl o i
M Silty sarl;qII); CLAY: Gray, low plasticity, medium e zcﬁ;zmzt%
149 14 permeaoility. PVC .010 slot
size
19 > 17.5
63 o IMwa@t §' T Bottom of
7.5 Boring @ 18 ft
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-1 - MW-5.GPJ DEFAULT.GDT 3/13/07

WELL LOG EVERETT C\DOCUMENTS AND SETTINGS\AVANDERPAARDT\DESKTOP\3-3299 SB-1_M

Cambria Environmental Technology, Inc.

8620 Holly Drive, Suite 210
Everett, WA 98208
Telephone: 425.353.6670
Fax: 425.353.6443

BORING/WELL LOG

CLIENT NAME Shell Oil Products US BORING/WELL NAME MW-5
JOB/SITE NAME LYNNG6808 DRILLING STARTED 16-Nov-06
LOCATION 6808 196th Street, Lynnwood, WA DRILLING COMPLETED ___17-Nov-06

PROJECT NUMBER 248-1739

WELL DEVELOPMENT DATE (YIELD) __28-Dec-06 (12/29/2006)

DRILLER Boart Longyear Drilling

GROUND SURFACE ELEVATION

451.85 ft above msl

DRILLING METHOD Hollow-stem auger

TOP OF CASING ELEVATION _ 451.58 ft above msl

BORING DIAMETER 8"

SCREENED INTERVAL

7.5t0 17.5 ft bgs

g

5.0

LOGGED BY Bryan Palmer DEPTH TO WATER (First Encountered) __ NA AVA
REVIEWED BY T. Crotwell DEPTH TO WATER (Static) NA !
REMARKS
»
—_ [@] [ )]
(%] - = — Y o o
E 22| o |BEgl ¢ |30 Qe
& | 05 T (B &8 4 %9 LITHOLOGIC DESCRIPTION Ex WELL DIAGRAM
o |@g | = |x 8l 2| 8E
o ] by O] o
a)
———Asphalt 0.5
- . SO Gravelly SAND with trace cobbles (FILL): Dark Brown; dry, Portland Type
B ) N non plastic, high permeability. i
L 1 SW pe
ko Bentonite Seal

1

2956 * o IMws@7
5'

1"
14

499 ®

17

725 ® I Mws@1
7.5'

XXX

B Clayey SAND with gravel: Gray, dry, medium permeability. o

~ 1= 10/20 Filter

» 4 75 Sand

- _ Sandy CLAY: Gray, wet, low plasticity, medium

permeability.

—10— CL

— 12.5 e o gi

- 4 Sandy CLAY: Gray, wet, low plasticity, low permeability. T icﬁ;zmgtiro

L 4 PVC .010 slot

size

—15— CL

B 7 17.5

B T Bottom of
Boring @ 18 ft
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-1 - MW-5.GPJ DEFAULT.GDT 3/13/07

WELL LOG EVERETT C:\DOCUMENTS AND SETTINGS\AVANDERPAARDT\DESKTOP\9-3299 SB-1_M

Everett, WA 98208
Telephone: 425.353.6670
Fax: 425.353.6443

Cambria Environmental Technology, Inc. BORING/WELL LOG

8620 Holly Drive, Suite 210

CLIENT NAME Shell Oil Products US BORING/WELL NAME SB-1
JOB/SITE NAME LYNNG6808 DRILLING STARTED 16-Nov-06
LOCATION 6808 196th Street, Lynnwood, WA DRILLING COMPLETED 17-Nov-06
PROJECT NUMBER 248-1739 WELL DEVELOPMENT DATE (YIELD) __NA
DRILLER Boart Longyear Drilling GROUND SURFACE ELEVATION Not Surveyed
DRILLING METHOD Hollow-stem auger TOP OF CASING ELEVATION _ Not Surveyed
BORING DIAMETER 8" SCREENED INTERVAL NA
LOGGED BY Bryan Palmer DEPTH TO WATER (First Encountered) __ NA AVA
REVIEWED BY T. Crotwell DEPTH TO WATER (Static) NA !
REMARKS
w
— [a] -2
n = = — ] Ee]
5 | z2 w Z2E2l 3 |To e
e (@] % o ”,_J Lol = 2o LITHOLOGIC DESCRIPTION 'E T WELL DIAGRAM
a B0 2 (X o 5 % = oF
z o| 5 |W o Ofh
o
0 Asphalt 0.5
Gravelly SAND with trace cobbles (FILL): Dark Brown; dry, {jﬁ“'a“d Type
non plastic, high permeability.
5.0
Gravelly SAND with trace cobbles: Gray; dry, high
permeability.
7.5
g Clayey SAND with trace cobbles: Gray; wet, low plasticity,
7.7 9 low permeability.
Bentonite Seal
\ 12.5
. Gravelly SAND: Gray; moist, low permeability.
242 o SB1@1
2.5
17.5
1
2 Bottom of
7 % SB1@1 Boring @ 18 ft
7.5

PAGE 1 OF 1



Conestoga-Rovers & Associates
526 Commerce Center - Building B
1420 80th Street SW, Suite A
Everett, WA 98203

Telephone: (425) 212-5100

Fax: (425) 212-5199

CLIENT NAME Shell Oil Products US

JOB/SITE NAME LYNN6808

LOCATION 6808 196th Street, Lynnwood, WA
PROJECT NUMBER 241739

DRILLER Boart Longyear Drilling

DRILLING METHOD Hollow-stem auger

BORING DIAMETER 8"

BORING/WELL LOG

BORING/WELL NAME MW-6

DRILLING STARTED 05-Jul-07

DRILLING COMPLETED __ 05-Jul-07

WELL DEVELOPMENT DATE (YIELD) __05-Jui-07

GROUND SURFACE ELEVATION 449.87 ft above msl
TOP OF CASING ELEVATION _ 452.00 ft above msl|
SCREENED INTERVAL 10 to 20 fbg

WELL LOG (PID) EVERETT INROCKLIN.APPS\GINT7\PROJECTS\PALMER.GPJ DEFAULT.GDT 8/28/07

LOGGED BY Bryan Palmer DEPTH TO WATER (First Encountered) __15.0 fbg (06-Jul-07) AVA
REVIEWED BY T. Crotwell DEPTH TO WATER (Static) NA Yy
REMARKS
= 2 9) =D
E |22 o |BZL] 9 (% 5&
& | 63 g (|8l 2 |%0 LITHOLOGIC DESCRIPTION EX WELL DIAGRAM
o @3 | = |¥ 8% 2|2 &o
o (&) & O O LIDJ
Asphalt 0.5
- 1 Fill SAND with trace gravel: Dark Brown; moist, non Portland Type
| i plastic, high permeability. il
i ’ Bentonite Seal
[ ¢ 5.0
440 Sandy CLAY: Gray, wet, low plasticity, low permeability.
] .1 10120 Filter
| i : Sand
15 10 10.0
2 Gravelly CLAY with trace cobbles: Gray, wet, low
301 27 B B plasticity, low permeability.
I v 15.0 - -
2}, g 15 Gravelly SAND with trace cobbles: Gray, wet, non plastic, ™ gcﬁézﬂzti[)
670 | © |mwe@1 X ] high permeability. PVC .010 slot
5 = . size
20 20.0
1821 P°°  |Mwe@2 X Bottom of
o Boring @ 20
fbg

PAGE 1 OF 1




Conestoga-Rovers & Associates
526 Commerce Center - Building B
1420 80th Street SW, Suite A
Everett, WA 98203

Telephone: (425) 212-5100

Fax: (425) 212-5199

BORING/WELL LOG

WELL LOG (PID) EVERETT I\ROCKLIN.APPS\GINT7\PROJECTS\PALMER.GPJ DEFAULT.GDT 8/28/07

CLIENT NAME Shell Qil Products US BORING/WELL NAME MW-7
JOB/SITE NAME LYNNG808 DRILLING STARTED 05-Jul-07
LOCATION 6808 196th Street, Lynnwood, WA DRILLING COMPLETED __05-Jul-07
PROJECT NUMBER 241739 WELL DEVELOPMENT DATE (YIELD) __ 05-Jul-07
DRILLER Boart Longyear Drilling GROUND SURFACE ELEVATION 450.48 ft above msl
DRILLING METHOD Hollow-stem auger TOP OF CASING ELEVATION _ 451.04 ft above msl!
BORING DIAMETER 8" SCREENED INTERVAL 10 to 20 fbg
LOGGED BY Bryan Palmer DEPTH TO WATER (First Encountered) __ 14.0 fbg (07-Jul-07) AVA
REVIEWED BY T. Crotwell DEPTH TO WATER (Static) NA !
REMARKS
—_ )] -
%) = = o
£ |2k w Z2E5 3 |Le Qe
= 9 % o = Lol & .o LITHOLOGIC DESCRIPTION 'E T WELL DIAGRAM
o |@3 | = [x8% 2|&° 3k
o (] & (O] oy
b——st—Asphalt 05
- = e Fill SAND with trace gravel: Dark Brown; moist, non Portland Type
L | plastic, high permeability. n
L dsw[.
:: Bentonite Seal
5 - 5.0
966 MW7@5 "' 7 Clayey SAND with trace gravel: Gray, moist, non plastic,
B 1 medium permeability.
] . "1 10/20 Filter
B 7 “{ Sand
. 10 10.0
12 Gravelly SAND: Gray, moist, non plastic, low permeability.
120 b ]
L AVA
17 —15 15.0 = 2" diameter
Gravelly SAND wth trace cobbles: Gray, wet, non plastic, :
18 | i high bilit schedule 40
60 2 igh permeability. PVC .010 slot
| ] size
20.0
26 —20 Bottom of
290 ¥ IMwr@2 Boring @ 20
0 fbg
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Conestoga-Rovers & Associates
526 Commerce Center - Building B
1420 80th Street SW, Suite A
Everett, WA 98203

Telephone: (425) 212-5100

Fax: (425) 212-5199

CLIENT NAME Shell Oil Products US

JOB/SITE NAME LYNNG6808

LOCATION 6808 196th Street, Lynnwood, WA
PROJECT NUMBER 241739

DRILLER Boart Longyear Drilling

DRILLING METHOD Hollow-stem auger

BORING/WELL LOG

BORING/WELL NAME MwW-8
DRILLING STARTED 05-Jul-07
DRILLING COMPLETED __06-Jul-07

WELL DEVELOPMENT DATE (YIELD) ___06-Jul-07
GROUND SURFACE ELEVATION 451.7 ft above msl
TOP OF CASING ELEVATION _452.01 ft above ms}

WELL LOG (PID) EVERETT I\ROCKLIN.APPS\GINT7\WWPROJECTS\PALMER GPJ DEFAULT.GDT 8/28/07

BORING DIAMETER 8" SCREENED INTERVAL 10 to 20 fbg
LOGGED BY Bryan Palmer DEPTH TO WATER (First Encountered) 15.0 fbg (08-Jul-07) Z
REVIEWED BY T. Crotwell DEPTH TO WATER (Static) NA !
REMARKS
— [a] . -0
%) = E Q
e (o] :Z, o Pl o d - Te! LITHOLOGIC DESCRIPTION = & WELL DIAGRAM
o &g | 2 |§8%| 3 % = Qb
o & & &) oy
Asphalt 0.5
B 1 SAND with trace cobbles (FILL): Dark Brown; moist, non Portland Type
B i plastic, high permeability. i
i ’ Bentonite Seal
—5 5.0
2000+ Clayey SAND with gravel: Gray, moist, non plastic,
B - medium permeability.
[ ~. "1 10/20 Filter
B 1 { Sand
10 10.0
I Sandy CLAY with gravel: Gray, wet, low plasticity, low
3413 20 - 1 permeability.
e
v {15.0 - i
It g 15 Sandy Clay with gravel: Gray, wet, medium plasticity, low ~ zct?é?ir:l:t%
4450 2 Ivwes@1 & permeability. PVC .010 slot
5 = - size
CL
20 2 20.0
30 % Bottom of
960 ¥ IMwe@2 Boring @ 20
o' fbg

PAGE 1 OF 1




WELL LOG (PID) EVERETT IN\ROCKLIN.APPS\GINT7\PROJECTS\PALMER.GPJ DEFAULT.GDT 8/28/07

Conestoga-Rovers & Associates

526 Commerce Center - Building B BO RlNGIWELL LOG
1420 80th Street SW, Suite A

Everett, WA 98203

Telephone: (425) 212-5100

Fax: (425) 212-5199

CLIENT NAME Shell Qil Products US BORING/WELL NAME MW-9
JOBJ/SITE NAME LYNNG808 DRILLING STARTED 05-Jul-07
LOCATION 6808 196th Street, Lynnwood, WA DRILLING COMPLETED __ 06-Jul-07
PROJECT NUMBER 241739 WELL DEVELOPMENT DATE (YIELD) __ 06-Jul-07
DRILLER Boart Longyear Dirilling GROUND SURFACE ELEVATION 452.18 ft above msl
DRILLING METHOD Hollow-stem auger TOP OF CASING ELEVATION _452.28 ft above msi
BORING DIAMETER 8" SCREENED INTERVAL 10 to 20 fbg
LOGGED BY Bryan Palmer DEPTH TO WATER (First Encountered) __ 16.0 fbg (09-Jul-07) AV
REVIEWED BY T. Crotwell DEPTH TO WATER (Static) NA A 4
REMARKS
—_ [a)] [
n = = o
(El 2E 5 4 E S 8 o 2 é
= 9 % o = Loy & o LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
o |33 | 2 |x 8% 2|z gk
o [&] 5 &) oy
Asphalt 0.5
- 1 Fill SAND with trace gravel: Dark Brown; dry, non plastic, Portland Type
L i high permeability. i
i i Bentonite Seal
— 5 5.0
201 Fill SAND with trace gravel: Dark Brown; moist, non
B 1 plastic, high permeability.
-] 1= 10/20 Filter
B T ’ Sand
10 10.0
2000+ | ¥ |Mwo@1 Sandy CLAY with trace gravel: Gray, moist, low plasticity,
o — 1 medium permeability.
i cL
50 15 15.0 [ 2" diameter
1250 > Clayey SAND with gravel: Gray, wet, non plastic, medium h
L v schedule 40
B 1 permeability. = PVC 010 slot
L 4 size
20 20.0
300+ 50 MWI@2 ] Bottom of
0 Boring @ 20
fbg
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Conestoga-Rovers & Associates

526 Commerce Center - Building B
1420 80th Street SW, Suite A
Everett, WA 98203

Telephone: (425) 212-5100

Fax: (425) 212-5199

BORING/WELL LOG

WELL LOG (PID) EVERETT {:\ROCKLIN.APPS\GINT7\PROJECTS\PALMER.GPJ DEFAULT.GDT 8/28/07

CLIENT NAME Shell Oil Products US BORING/WELL NAME MW-10
JOB/SITE NAME LYNN6808 DRILLING STARTED 05-Jul-07
LOCATION 6808 196th Street, Lynnwood, WA DRILLING COMPLETED 06-Jul-07
PROJECT NUMBER 241739 WELL DEVELOPMENT DATE (YIELD) __ 06-Jul-07
DRILLER Boart Longyear Drilling GROUND SURFACE ELEVATION 451.72 ft above msl
DRILLING METHOD Hollow-stem auger TOP OF CASING ELEVATION _ 451.58 ft above msi
BORING DIAMETER 8" SCREENED INTERVAL 10 to 20 fbg
LOGGED BY Bryan Palmer DEPTH TO WATER (First Encountered) 17.0 fbg (10-Jul-07) S_Z
REVIEWED BY T. Crotwell DEPTH TO WATER (Static) NA !
REMARKS
— o -
n = = Q
§ | zE w 1Z2Es 3 |To g€
e o] % o = el & Lo LITHOLOGIC DESCRIPTION = ?_3 WELL DIAGRAM
o o O = Xal 5 § - oo
o O S ) ou
Asphalt 0.5
- . Gravelly SAND with trace cobbles (FILL): Dark Brown; Portland Type
L i moist, non plastic, high permeability. i
i i Bentonite Seal
|5 5.0
22 Gravelly SAND with trace cobbles: Gray with Dark Brown
900 5 Mw10@ (X — 1 streaks; wet, non plastic, high to medium permeability. ‘
5 _ 4 s
CL - 1= 10/20 Filter
[~ N -1 Sand
. 10 10.0
:0 é Sandy CLAY with trace gravel: Gray, wet, low plasticity,
63 - A jow permeability.
o
27 16 150 [t 2" diameter
50 é Clayey SAND with trace gravel: Gray, wet, non plastic, 1 schedule 40
480 N A medium permeability. PVC 010 slot
I AV size
CL
20.0
I % 20 Bottom of
360 % IMwi0@ Boring @ 20
20' fbg
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APPENDIX E

SOIL BORING LOGS FOR SB-3 AND SB-4

241739 (7)



OVERBURDEN LOG - TEMPORARY WELL 241739-BORING LOGS.GPJ CRA_CORP.GDT 8/6/10

STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 of 1
PROJECT NAME: 6808 Lynnwood HOLE DESIGNATION:  SB-3
PROJECT NUMBER: 241739 DATE COMPLETED: May 11, 2010
CLIENT: Shell Oil Products US DRILLING METHOD: Hollow-stem Auger
LOCATION: 6820 196th St. SW, Lynnwood, WA FIELD PERSONNEL: H. Bays
NOTES: Air-knifed to 5.3ft BGS
SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH Soil Boring
ft BGS ft BGS o« 2| -
Blz|E|3 a
s [hq &) < =
w gl s o
=) E |l x| :
z Z Zz
B Asphalt at surface. ! 0.50
L SW - SAND with gravel: little fines, loose, RN Concrete
B medium sand, tan-brown, damp, no odor. OO0
B 2 ISR 0.2
—4 e
= - Increasing cobbles, gray-olive. at 4.5ft BGS ::::::
- 055¢ L
0505¢ SB-3-5.0 0.3
B &
—6 ooolo?
—8 Ceseee
_— 10 - Dense, olive-gray, moist at 10.0ft BGS :::::: 04 | 50 06
o ° Hydrated
B bosene bentonite
chips
—12 o000
— 14 RS0
: - Increasing fines, wet at 14.5ft BGS :::::: 05 | 50 0.6
— 16 RS0
—18 RS0
L Iy el 1950
| SM - Silty SAND with gravel: dense, fine -.[T 0.3 | 50 0.4
20 sand, gray, dry, no odor. 20.00
o TEMPORARY WELL DETAILS
- END OF HOLE @ 20.0ft BGS Borehole Diameter: 12"
| Screened interval:
L 29 5.00 to 20.00ft BGS
Length: 15ft
B Material: PVC
B Seal:
o 0.00 to 3.00ft BGS
— 24 Material: Bentonite chips
- Sand Pack:
| 3.00 to 20.00ft BGS
B Material: Sand

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
WATER FOUND ¥ 5/11/2010  STATIC WATERLEVEL Y 5/11/2010

CHEMICAL ANALYSIS




OVERBURDEN LOG - TEMPORARY WELL 241739-BORING LOGS.GPJ CRA_CORP.GDT 8/6/10

STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 of 1
PROJECT NAME: 6808 Lynnwood HOLE DESIGNATION: SB-4
PROJECT NUMBER: 241739 DATE COMPLETED: May 11, 2010
CLIENT: Shell Oil Products US DRILLING METHOD: Hollow-stem Auger
LOCATION: 6820 196th St. SW, Lynnwood, WA FIELD PERSONNEL: H. Bays
NOTES: Air-knifed to 5.0ft BGS
SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH Soil Boring
ft BGS ft BGS o« 2| _|w
2121E812] o
s [hq &) < =
w gl s o
=) E |l x|
z Z z
B SW - SAND with gravel and cobbles: little °.°
fines, medium sand, dense, damp, reddish light I
- brown, no odor. oo Concrete
—2 2
: :j: 0.3
—4 - Increase in fines, more olive-gray brown than :::
L red at 4.0ft BGS o
- - G459 02
—6 :::
~ [ T T ARAR s M ARt~ e T T, T, T T T P — ? 750
L SM - Silty SAND with gravel: dense, medium N
8 to fine sand, olive-gray, moist, no odor.
10 05| 5 | 06
B Hydrated
B bentonite
—12 chips
— 14
o - Some cobbles, dry at 14.5ft BGS
i 03|50 | 03
— 16
= - Increasing cobbles at 17.5ft BGS
—18
o - Fine sand, dry at 19.5ft BGS
_—20 - 20,50 04 | 50 0.1
- END OF HOLE @ 20.5ft BGS TEMPORARY WELL DETAILS
- Borehole Diameter: 12"
L 2o Screened interval:
B 5.00 to 20.00ft BGS
Length: 15ft
B Material: PVC
B Seal:
—24 0.00 to 3.00ft BGS
- Material: Bentonite chips
- Sand Pack:
| 3.00 to 20.50ft BGS
Material: Sand

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
WATER FOUND ¥ 5/11/2010  STATIC WATERLEVEL Y 5/11/2010
CHEMICAL ANALYSIS




APPENDIX F

LABORATORY ANALYTICAL REPORTS
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Page 1 of 23

science
nvironmental
aboratories, Inc.
Supplemental Report 1

L

May 21, 2010

Justin Foslien
Conestoga-Rovers & Associates
1420 80th St. SW, Suite A

Everett, WA 98203-6248
10-05-0847
6808 196th St. SW, Lynwood, WA

Subject: Calscience Work Order No.:
Client Reference:

Dear Client:
Enclosed is an analytical report for the above-referenced project. The samples
included in this report were received 5/12/2010 and analyzed in accordance with

the attached chain-of-custody.
the guidelines established in our Quality Systems Manual, applicable standard

operating procedures, and other related documentation. The original report of
subcontracted analysis, if any, is provided herein, and follows the standard Calscience

Unless otherwise noted, all analytical testing was accomplished in accordance with
data package. The results in this analytical report are limited to the samples tested

and any reproduction thereof must be made in its entirety.
If you have any questions regarding this report, please do not hesitate to contact

the undersigned.

Calscience Environmental
Laboratories, Inc.
Xuan H. Dang
Project Manager
. NELAP ID: 03220CA CSDLAC ID: 10109
7440 Lincoln Way, Garden Grove, CA 92841-1427 - TEL:(714) 895-5494 -

CA-ELAP ID: 1230

SCAQMD ID: 93LA0830
FAX: (714) 894-7501




&w_nvironmental Analytical Report

mw ahoratories, Inc.

Page 2 of 23

Conestoga-Rovers & Associates Date Received: 05/12/10
1420 80th St. SW, Suite A Work Order No: 10-05-0847
Everett, WA 98203-6248 Preparation: EPA 3550B
Method: NWTPH-Dx
Units: mg/kg
Project: 6808 196th St. SW, Lynwood, WA Page 1 of 1
Lab Sample Date/Time . Date Date/Time
Client Sample Number Number Collected Matrix ~ Instrument prepared  Analyzed QC Batch ID
S0-241739-051010-HB-SB-3-5.0 10-05-0847-1-A 05/10/10 Solid GC 43 05/12/10 05/12/10  100512B02S
08:28 20:56
Comment(s): -The sample extract was subjected to Silica Gel treatment prior to analysis.
Parameter Result RL DE Qual Parameter Result RL DE Qual
TPH as Diesel Range ND 5.0 1 TPH as Motor Oil Range ND 5.0 1
Surrogates: REC (%) Control Qual
Limits
Decachlorobiphenyl 105 61-145
S0-241739-051010-HB-SB-4-5.0 10-05-0847-2-A 05/10/10 Solid GC 43 05/12/10 05/12/10  100512B02S
09:22 21:16
Comment(s): -The sample extract was subjected to Silica Gel treatment prior to analysis.
Parameter Result RL DE Qual Parameter Result RL DE Qual
TPH as Diesel Range 6.1 5.0 1 TPH as Motor Oil Range 47 5.0 1
Surrogates: REC (%) Control Qual
Limits
Decachlorobiphenyl 110 61-145
Method Blank 099-12-838-72 N/A Solid GC 43 05/12/10 05/13/10  100512B02S
09:04
Parameter Result RL DE Qual
TPH as Diesel Range ND 5.0 1
Surrogates: REC (%) Control Qual
Limits
Decachlorobiphenyl 104 61-145
RL - Reporting Limit DF - Dilution Factor Qual - Qualifiers

7440 Lincoln Way, Garden Grove, CA 92841-1427 - TEL:(714) 895-5494 -

FAX: (714) 894-7501




Page 3 of 23

Analytical Report

mw ahoratories, Inc.

Conestoga-Rovers & Associates Date Received: 05/12/10
1420 80th St. SW, Suite A Work Order No: 10-05-0847
Everett, WA 98203-6248 Preparation: EPA 3510C
Method: NWTPH-Dx
Units: ug/L
Project: 6808 196th St. SW, Lynwood, WA Page 1 of 1
Lab Sample Date/Time . Date Date/Time
Client Sample Number Number Collected Matrix  Instrument prepared  Analyzed QC Batch ID
GW-241739-051010-HB-SB-3 10-05-0847-3-G 051/(1):1(%0 Aqueous  GC45  05/13/10 oggl:z(t)/éo 100513B04

Comment(s): -The sample chromatographic pattern for TPH does not match the chromatographic pattern of the specified standard.
Quantitation of the unknown hydrocarbon(s) in the sample was based upon the specified standard.

-The sample extract was subjected to Silica Gel treatment prior to analysis.

Parameter Result RL DE Qual Parameter Result RL DE Qual
TPH as Diesel Range 1600 100 1 TPH as Motor Oil Range ND 100 1
Surrogates: REC (%) Control Qual
Limits
Decachlorobiphenyl 75 68-140
GW-241739-051010-HB-SB-4 10-05-0847-4-G 05/11/10 Aqueous GC 45 05/13/10 05/14/10  100513B04
10:30 05:25

Comment(s): -The sample chromatographic pattern for TPH does not match the chromatographic pattern of the specified standard.
Quantitation of the unknown hydrocarbon(s) in the sample was based upon the specified standard.

-The sample extract was subjected to Silica Gel treatment prior to analysis.

Parameter Result RL DE Qual Parameter Result RL DE Qual
TPH as Diesel Range 2400 100 1 TPH as Motor Oil Range ND 100 1
Surrogates: REC (%) Control  Qual
Limits
Decachlorobiphenyl 71 68-140
Method Blank 099-12-840-227 N/A Aqueous GC 45 05/13/10 05/14/10  100513B04
04:21
Parameter Result RL DE Qual
TPH as Diesel Range ND 100 1
Surrogates: REC (%) Control Qual
Limits
Decachlorobiphenyl 96 68-140
RL - Reporting Limit DF - Dilution Factor Qual - Qualifiers

7440 Lincoln Way, Garden Grove, CA 92841-1427 - TEL:(714) 895-5494 - FAX: (714) 894-7501
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nvironmental Analytical Report

mw ghoratories, Inc.

Conestoga-Rovers & Associates Date Received: 05/12/10
1420 80th St. SW, Suite A Work Order No: 10-05-0847
Everett, WA 98203-6248 Preparation: EPA 5030B
Method: NWTPH-Gx
Project: 6808 196th St. SW, Lynwood, WA Page 1 of 1
Lab Sample Date/Time _ Date Date/Time

Client Sample Number Number Collected ~ Matrix  Instument Prepared  Analyzed QC Batch ID

GW-241739-051010-HB-SB-3 10-05-0847-3-D 05/11/10 Aqueous GC5 05/12/10 051/12‘{‘110 100512B01

10:00 :
Comment(s): -The sample chromatographic pattern for TPH does not match the chromatographic pattern of the specified standard. Quantitation
of the unknown hydrocarbon(s) in the sample was based upon the specified standard.

Parameter Result RL DE Qual Units
TPH as Gasoline 360 100 1 ug/L
Surrogates: REC (%) Control Limits Qual
1,4-Bromofluorobenzene 89 38-134

GW-241739-051010-HB-SB-4 10-05-0847-4-D 05/11/10 Aqueous GC5 05/12/10 051%21/%0 100512B01

10:30 :
Comment(s): -The sample chromatographic pattern for TPH does not match the chromatographic pattern of the specified standard. Quantitation
of the unknown hydrocarbon(s) in the sample was based upon the specified standard.

Parameter Result RL DE Qual Units
TPH as Gasoline 180 100 1 ug/L
Surrogates: REC (%) Control Limits Qual
1,4-Bromofluorobenzene 93 38-134

Method Blank 099-12-743-553 N/A  Agueous GC5  05/12/10 051%_2‘%0 100512801
Parameter Result RL DE Qual Units
TPH as Gasoline ND 100 1 ug/L
Surrogates: REC (%) Control Limits Qual
1,4-Bromofluorobenzene 88 38-134

RL - Reporting Limit DF - Dilution Factor Qual - Qualifiers

7440 Lincoln Way, Garden Grove, CA 92841-1427 - TEL:(714) 895-5494 - FAX: (714) 894-7501
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science
=w_nvironmental Analytical Report
== abhoratories, Inc.
Conestoga-Rovers & Associates Date Received: 05/12/10
1420 80th St. SW, Suite A Work Order No: 10-05-0847
Everett, WA 98203-6248 Preparation: EPA 5035
Method: NWTPH-Gx
Project: 6808 196th St. SW, Lynwood, WA Page 1 of 1
Lab Sample Date/Time _ Date Date/Time

Client Sample Number Number Collected ~ Matrix  Instrument Prepared  Analyzed QC Batch ID

S0-241739-051010-HB-SB-3-5.0 10-05-0847-1-1 05/10/10 Solid GC1 05/10/10 052/é4ﬁo 100514B01

08:28 ;

Parameter Result RL DE Qual Units
TPH as Gasoline ND 0.20 0.809 mg/kg
Surrogates: REC (%) Control Limits Qual
1,4-Bromofluorobenzene 82 60-126

S0-241739-051010-HB-SB-4-5.0 10-05-0847-2-1 05/10/10 Solid GC1 05/10/10 052/141%0 100514B01

09:22 :

Parameter Result RL DE Qual Units
TPH as Gasoline ND 0.24 0.951 mg/kg
Surrogates: REC (%) Control Limits Qual
1,4-Bromofluorobenzene 82 60-126

Method Blank 099-12-848-93 N/A Solid GC1  05/14/10 051/613_45/%0 100514B01
Parameter Result RL DF Qual Units
TPH as Gasoline ND 0.25 1 mg/kg
Surrogates: REC (%) Control Limits Qual
1,4-Bromofluorobenzene 82 60-126

RL - Reporting Limit

DF - Dilution Factor

7440 Lincoln Way, Garden Grove, CA 92841-1427 -

Qual - Qualifiers

TEL:(714) 895-5494 -

FAX: (714) 894-7501




Analytical Report

mw ahoratories, Inc.

Page 6 of 23

Conestoga-Rovers & Associates Date Received: 05/12/10
1420 80th St. SW, Suite A Work Order No: 10-05-0847
Everett, WA 98203-6248 Preparation: EPA 5035
Method: EPA 8260B
Units: mg/kg
Project: 6808 196th St. SW, Lynwood, WA Page 1 of 1
Lab Sample Date/Time . Date Date/Time
Client Sample Number Number Collected Matrix ~ Instrument prepared  Analyzed QC Batch ID
S0-241739-051010-HB-SB-3-5.0 10-05-0847-1-F 05/10/10 Solid GC/MS QQ 05/10/10 05/15/10  100515L01
08:28 19:45
Parameter Result RL DE Qual Parameter Result RL DE Qual
Benzene ND 0.00083 0.826 Toluene ND 0.00083 0.826
Ethylbenzene ND 0.00083 0.826 Xylenes (total) ND 0.0017 0.826
Surrogates: REC (%) Control Qual Surrogates: REC (%) Control Qual
Limits Limits
Dibromofluoromethane 125 71-137 1,2-Dichloroethane-d4 151 58-160
1,4-Bromofluorobenzene 103 66-126 Toluene-d8 109 87-111
S0-241739-051010-HB-SB-4-5.0 10-05-0847-2-F 05/10/10 Solid GC/MS QQ 05/10/10 05/15/10  100515L01
09:22 20:12
Parameter Result RL DE Qual Parameter Result RL DE Qual
Benzene ND 0.0010 0.998 Toluene 0.0018 0.0010 0.998
Ethylbenzene ND 0.0010 0.998 Xylenes (total) ND 0.0020 0.998
Surrogates: REC (%) Control Qual Surrogates: REC (%) Control Qual
Limits Limits
Dibromofluoromethane 124 71-137 1,2-Dichloroethane-d4 150 58-160
1,4-Bromofluorobenzene 103 66-126 Toluene-d8 105 87-111
Method Blank 095-01-025-19,412 N/A Solid GC/MS QQ 05/15/10 05/15/10  100515L01
13:04
Parameter Result RL DE Qual Parameter Result RL DE Qual
Benzene ND 0.0010 1 Toluene ND 0.0010 1
Ethylbenzene ND 0.0010 1 Xylenes (total) ND 0.0020 1
Surrogates: REC (%) Control Qual Surrogates: REC (%) Control Qual
Limits Limits
Dibromofluoromethane 119 71-137 1,2-Dichloroethane-d4 130 58-160
1,4-Bromofluorobenzene 100 66-126 Toluene-d8 106 87-111

RL - Reporting Limit DF - Dilution Factor Qual - Qualifiers

7440 Lincoln Way, Garden Grove, CA 92841-1427 -

TEL:(714) 895-5494 -

FAX: (714) 894-7501




Page 7 of 23

alscience

==_nvironmental Analytical Report

mw ahoratories, Inc.

Conestoga-Rovers & Associates Date Received: 05/12/10
1420 80th St. SW, Suite A Work Order No: 10-05-0847
Everett, WA 98203-6248 Preparation: EPA 5030B
Method: EPA 8260B
Units: ug/L
Project: 6808 196th St. SW, Lynwood, WA Page 1 of 2
Lab Sample Date/Time . Date Date/Time
Client Sample Number Number Collected Matrix  Instrument prepared  Analyzed QC Batch ID
GW-241739-051010-HB-SB-3 10-05-0847-3-B 05/11/10 Aqueous GC/MS QQ 05/13/10 05/13/10  100513L01
10:00 12:57
Parameter Result RL DE Qual Parameter Result RL DE Qual
Benzene 170 0.50 1 Toluene ND 1.0 1
Ethylbenzene ND 1.0 1 Xylenes (total) ND 1.0 1
Surrogates: REC (%) Control Qual Surrogates: REC (%) Control Qual
Limits Limits
Dibromofluoromethane 106 80-132 1,2-Dichloroethane-d4 111 80-141
Toluene-d8 100 80-120 1,4-Bromofluorobenzene 100 76-120
GW-241739-051010-HB-SB-4 10-05-0847-4-A 05/11/10 Aqueous GC/MS QQ 05/13/10 05/13/10  100513L01
10:30 14:45
Parameter Result RL DE Qual Parameter Result RL DE Qual
Benzene ND 0.50 1 Toluene ND 1.0 1
Ethylbenzene ND 1.0 1 Xylenes (total) ND 1.0 1
Surrogates: REC (%) Control Qual Surrogates: REC (%) Control Qual
Limits Limits
Dibromofluoromethane 105 80-132 1,2-Dichloroethane-d4 108 80-141
Toluene-d8 102 80-120 1,4-Bromofluorobenzene 99 76-120
B 10-05-0847-5-A 05/10/10 Aqueous GC/MS FF 05/12/10 05/12/10  100512L01
00:00 20:46
Parameter Result RL DE Qual Parameter Result RL DE Qual
Benzene ND 0.50 1 Toluene ND 1.0 1
Ethylbenzene ND 1.0 1 Xylenes (total) ND 1.0 1
Surrogates: REC (%) Control Qual Surrogates: REC (%) Control Qual
Limits Limits
Dibromofluoromethane 110 80-132 1,2-Dichloroethane-d4 126 80-141
Toluene-d8 102 80-120 1,4-Bromofluorobenzene 87 76-120
Method Blank 099-14-001-755 N/A Aqueous GC/MS FF 05/12/10 05/12/10  100512L01
12:47
Parameter Result RL DE Qual Parameter Result  RL DFE Qual
Benzene ND 0.50 1 Toluene ND 1.0 1
Ethylbenzene ND 1.0 1 Xylenes (total) ND 1.0 1
Surrogates: REC (%) Control Qual Surrogates: REC (%) Control Qual
Limits Limits
Dibromofluoromethane 92 80-132 1,2-Dichloroethane-d4 118 80-141
Toluene-d8 99 80-120 1,4-Bromofluorobenzene 20 76-120
RL - Reporting Limit DF - Dilution Factor Qual - Qualifiers

7440 Lincoln Way, Garden Grove, CA 92841-1427 - TEL:(714) 895-5494 - FAX: (714) 894-7501
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S EaIsmence
==_nvironmental Analytical Report
== aboratories, Inc.
Conestoga-Rovers & Associates Date Received: 05/12/10
1420 80th St. SW, Suite A Work Order No: 10-05-0847
Everett, WA 98203-6248 Preparation: EPA 5030B
Method: EPA 8260B
Units: ug/L
Project: 6808 196th St. SW, Lynwood, WA Page 2 of 2
Lab Sample Date/Time . Date Date/Time
Client Sample Number Number Collected Matrix  Instrument prepared  Analyzed QC Batch ID
Method Blank 099-14-001-768 N/A Aqueous GC/MS QQ 05/13/10 0?-/211:33/30 100513L01
Parameter Result RL DE Qual Parameter Result RL DE Qual
Benzene ND 0.50 1 Toluene ND 1.0 1
Ethylbenzene ND 1.0 1 Xylenes (total) ND 1.0 1
Surrogates: REC (%) Control Qual Surrogates: REC (%) Control Qual
Limits Limits
Dibromofluoromethane 104 80-132 1,2-Dichloroethane-d4 110 80-141
Toluene-d8 101 80-120 1,4-Bromofluorobenzene 100 76-120

RL - Reporting Limit

DF - Dilution Factor

Qual - Qualifiers

7440 Lincoln Way, Garden Grove, CA 92841-1427 -

TEL:(714) 895-5494 -

FAX: (714) 894-7501
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_alscience
& Nvironmental Quality Control - Spike/Spike Duplicate
& aboratories, Inc.
Conestoga-Rovers & Associates Date Received: 05/12/10
1420 80th St. SW, Suite A Work Order No: 10-05-0847
Everett, WA 98203-6248 Preparation: EPA 5030B
Method: EPA 8015B (M)
Project 6808 196th St. SW, Lynwood, WA
Date Date MS/MSD Batch
Quiality Control Sample ID Matrix Instrument Prepared Analyzed Number
10-05-0353-9 Aqueous GC5 05/12/10 05/12/10 100512S01
Parameter MS %REC MSD %REC %REC CL RPD RPD CL Qualifiers
TPH as Gasoline 97 103 68-122 6 0-18
RPD - Relative Percent Difference , CL - Control Limit
7440 Lincoln Way, Garden Grove, CA 92841-1427 . TEL:(714) 895-5494 . FAX: (714) 894-7501
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=i alscience
& _Nvironmental Quality Control - Spike/Spike Duplicate
= aboratories, Inc.
Conestoga-Rovers & Associates Date Received: 05/12/10
1420 80th St. SW, Suite A Work Order No: 10-05-0847
Everett, WA 98203-6248 Preparation: EPA 5030B
Method: EPA 8260B
Project 6808 196th St. SW, Lynwood, WA
Date Date MS/MSD Batch
Quality Control Sample ID Matrix Instrument Prepared Analyzed Number
10-05-0268-1 Aqueous GCIMS FF 05/12/10 05/12/10 100512S01
Parameter MS %REC MSD %REC %REC CL RPD RPD CL Qualifiers
Benzene 104 111 72-120 6 0-20
Carbon Tetrachloride 114 122 63-135 6 0-20
Chlorobenzene 104 110 80-120 6 0-20
1,2-Dibromoethane 106 110 80-120 4 0-20
1,2-Dichlorobenzene 97 107 80-120 9 0-20
1,2-Dichloroethane 106 114 80-120 7 0-20
1,1-Dichloroethene 103 109 60-132 6 0-24
Ethylbenzene 112 118 78-120 5 0-20
Toluene 104 114 74-122 8 0-20
Trichloroethene 111 117 69-120 5 0-20
Vinyl Chloride 87 94 58-130 7 0-20
Methyl-t-Butyl Ether (MTBE) 93 101 72-126 8 0-21
Tert-Butyl Alcohol (TBA) 85 98 72-126 15 0-20
Diisopropyl! Ether (DIPE) 88 96 71-137 8 0-23
Ethyl-t-Butyl Ether (ETBE) 103 112 74-128 9 0-20
Tert-Amyl-Methyl Ether (TAME) 105 113 76-124 7 0-20
Ethanol 103 112 35-167 8 0-48
RPD - Relative Percent Difference , CL - Control Limit
7440 Lincoln Way, Garden Grove, CA 92841-1427 . TEL:(714) 895-5494 . FAX: (714) 894-7501




Page 11 of 23

science

"'IIIII::"’
o

|

nvironmental Quality Control - Spike/Spike Duplicate

i aboratories, Inc.

Conestoga-Rovers & Associates Date Received: 05/12/10
1420 80th St. SW, Suite A Work Order No: 10-05-0847
Everett, WA 98203-6248 Preparation: EPA 5030B

Method: EPA 8260B

Project 6808 196th St. SW, Lynwood, WA

Date Date MS/MSD Batch
Quality Control Sample ID Matrix Instrument Prepared Analyzed Number
GW-241739-051010-HB-SB-3 Aqueous GC/MS QQ 05/13/10 05/13/10 100513S01

Parameter MS %REC MSD %REC %REC CL RPD RPD CL Qualifiers
Benzene 89 96 72-120 2 0-20

Carbon Tetrachloride 86 88 63-135 2 0-20

Chlorobenzene 99 100 80-120 1 0-20
1,2-Dibromoethane 99 101 80-120 2 0-20
1,2-Dichlorobenzene 94 93 80-120 1 0-20
1,1-Dichloroethene 114 109 60-132 5 0-24

Ethylbenzene 100 102 78-120 2 0-20

Toluene 98 100 74-122 2 0-20
Trichloroethene 96 98 69-120 2 0-20

Vinyl Chloride 90 88 58-130 2 0-20

Methyl-t-Butyl Ether (MTBE) 103 99 72-126 4 0-21

Tert-Butyl Alcohol (TBA) 84 82 72-126 2 0-20

Diisopropyl Ether (DIPE) 106 105 71-137 1 0-23

Ethyl-t-Butyl Ether (ETBE) 95 95 74-128 0 0-20
Tert-Amyl-Methyl Ether (TAME) 91 93 76-124 3 0-20

Ethanol 117 98 35-167 15 0-48

RPD - Relative Percent Difference , CL - Control Limit

7440 Lincoln Way, Garden Grove, CA 92841-1427 . TEL:(714) 895-5494 . FAX: (714) 894-7501
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S Eil science
&=_nvironmental Quality Control - LCS/LCS Duplicate
&= aboratories, Inc.
Conestoga-Rovers & Associates Date Received: N/A
1420 80th St. SW, Suite A Work Order No: 10-05-0847
Everett, WA 98203-6248 Preparation: EPA 3550B
Method: NWTPH-Dx
Project: 6808 196th St. SW, Lynwood, WA
Date Date LCS/LCSD Batch
Quality Control Sample ID Matrix Instrument Prepared Analyzed Number
099-12-838-72 Solid GC 43 05/12/10 05/13/10 100512B02S
LCS %REC LCSD %REC %REC CL RPD RPDCL  Qualifiers
99 98 75-123 1 0-12

Parameter
TPH as Diesel Range

CL - Control Limit

TEL:(714) 895-5494 .

FAX: (714) 894-7501

RPD - Relative Percent Difference ,
7440 Lincoln Way, Garden Grove, CA 92841-1427 .
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S Eil science
&=_nvironmental Quality Control - LCS/LCS Duplicate
&= aboratories, Inc.
Conestoga-Rovers & Associates Date Received: N/A
1420 80th St. SW, Suite A Work Order No: 10-05-0847
Everett, WA 98203-6248 Preparation: EPA 3510C
Method: NWTPH-Dx
Project: 6808 196th St. SW, Lynwood, WA
Date Date LCS/LCSD Batch
Quality Control Sample ID Matrix Instrument Prepared Analyzed Number
099-12-840-227 Aqueous GC 45 05/13/10 05/14/10 100513B04
LCS %REC LCSD %REC %REC CL RPD RPDCL  Qualifiers
117 107 75-117 9 0-13

Parameter
TPH as Diesel Range

CL - Control Limit

TEL:(714) 895-5494 .

FAX: (714) 894-7501

RPD - Relative Percent Difference ,
7440 Lincoln Way, Garden Grove, CA 92841-1427 .
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S Eil science
&=_nvironmental Quality Control - LCS/LCS Duplicate
&= aboratories, Inc.
Conestoga-Rovers & Associates Date Received: N/A
1420 80th St. SW, Suite A Work Order No: 10-05-0847
Everett, WA 98203-6248 Preparation: EPA 5030B
Method: NWTPH-Gx
Project: 6808 196th St. SW, Lynwood, WA
Date Date LCS/LCSD Batch
Quality Control Sample ID Matrix Instrument Prepared Analyzed Number
099-12-743-553 Aqueous GC5 05/12/10 05/12/10 100512801
LCS %REC LCSD %REC %REC CL RPD RPDCL  Qualifiers
105 102 78-120 2 0-10

Parameter
TPH as Gasoline

CL - Control Limit

TEL:(714) 895-5494 .

FAX: (714) 894-7501

RPD - Relative Percent Difference ,
7440 Lincoln Way, Garden Grove, CA 92841-1427 .
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S Eil science
&=_nvironmental Quality Control - LCS/LCS Duplicate
&= aboratories, Inc.
Conestoga-Rovers & Associates Date Received: N/A
1420 80th St. SW, Suite A Work Order No: 10-05-0847
Everett, WA 98203-6248 Preparation: EPA 5035
Method: NWTPH-Gx
Project: 6808 196th St. SW, Lynwood, WA
Date Date LCS/LCSD Batch
Quality Control Sample ID Matrix Instrument Prepared Analyzed Number
099-12-848-93 Solid GC1 05/14/10 05/14/10 100514B01
LCS %REC LCSD %REC %REC CL RPD RPDCL  Qualifiers
108 111 55-139 3 0-18

Parameter
TPH as Gasoline

CL - Control Limit

TEL:(714) 895-5494 .

FAX: (714) 894-7501

RPD - Relative Percent Difference ,
7440 Lincoln Way, Garden Grove, CA 92841-1427 .
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= aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Page 16 of 23

Conestoga-Rovers & Associates Date Received: N/A

1420 80th St. SW, Suite A Work Order No: 10-05-0847

Everett, WA 98203-6248 Preparation: EPA 5035
Method: EPA 8260B

Project: 6808 196th St. SW, Lynwood, WA

) ) Date Date LCS/LCSD Batch

Quiality Control Sample ID Matrix Instrument Prepared Analyzed Number

095-01-025-19,412 Solid GC/MS QQ 05/15/10 05/15/10 100515L01

Parameter LCS %REC LCSD %REC %RECCL ME CL RPD RPD CL Qualifiers

Benzene 102 101 85-115 80-120 1 0-11

Carbon Tetrachloride 107 106 68-134 57-145 1 0-14

Chlorobenzene 98 97 83-119 77-125 1 0-9

1,2-Dibromoethane 99 98 80-120 73-127 1 0-20

1,2-Dichlorobenzene 92 90 57-135 44-148 2 0-10

1,1-Dichloroethene 118 118 72-120 64-128 1 0-10

Ethylbenzene 101 101 80-120 73-127 1 0-20

Toluene 99 98 67-127 57-137 1 0-10

Trichloroethene 97 96 88-112 84-116 2 0-9

Vinyl Chloride 116 107 57-129 45-141 8 0-16

Methyl-t-Butyl Ether (MTBE) 106 107 76-124 68-132 1 0-12

Tert-Butyl Alcohol (TBA) 81 80 31-145 12-164 2 0-23

Diisopropyl Ether (DIPE) 116 116 74-128 65-137 0 0-10

Ethyl-t-Butyl Ether (ETBE) 99 99 77-125 69-133 0 0-9

Tert-Amyl-Methyl Ether (TAME) 91 90 81-123 74-130 1 0-10

Ethanol 100 99 44-152 26-170 2 0-24

Total number of LCS compounds : 16
Total number of ME compounds : 0

Total number of ME compounds allowed :

LCS ME CL validation result : Pass

RPD - Relative Percent Difference ,

7440 Lincoln Way, Garden Grove, CA 92841-1427 .

CL - Control Limit

TEL:(714) 895-5494 .

FAX: (714) 894-7501




alscience

nvironmental

I
IIII|I||||I / ||\

= aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Page 17 of 23

Conestoga-Rovers & Associates Date Received: N/A

1420 80th St. SW, Suite A Work Order No: 10-05-0847

Everett, WA 98203-6248 Preparation: EPA 5030B
Method: EPA 8260B

Project: 6808 196th St. SW, Lynwood, WA

) ) Date Date LCS/LCSD Batch

Quiality Control Sample ID Matrix Instrument Prepared Analyzed Number

099-14-001-755 Agqueous GC/MS FF 05/12/10 05/12/10 100512L01

Parameter LCS %REC LCSD %REC %RECCL ME CL RPD RPD CL Qualifiers

Benzene 104 103 80-122 73-129 1 0-20

Carbon Tetrachloride 115 110 68-140 56-152 5 0-20

Chlorobenzene 108 104 80-120 73-127 3 0-20

1,2-Dibromoethane 112 107 80-121 73-128 4 0-20

1,2-Dichlorobenzene 105 104 80-120 73-127 1 0-20

1,1-Dichloroethene 105 103 72-132 62-142 3 0-25

Ethylbenzene 117 114 80-126 72-134 3 0-20

Toluene 106 106 80-121 73-128 0 0-20

Trichloroethene 111 114 80-123 73-130 3 0-20

Vinyl Chloride 87 88 67-133 56-144 1 0-20

Methyl-t-Butyl Ether (MTBE) 103 95 75-123 67-131 8 0-20

Tert-Butyl Alcohol (TBA) 101 98 75-123 67-131 3 0-20

Diisopropyl! Ether (DIPE) 114 112 71-131 61-141 2 0-20

Ethyl-t-Butyl Ether (ETBE) 107 103 76-124 68-132 5 0-20

Tert-Amyl-Methyl Ether (TAME) 107 108 80-123 73-130 1 0-20

Ethanol 103 94 61-139 48-152 8 0-27

Total number of LCS compounds : 16
Total number of ME compounds : 0

Total number of ME compounds allowed :

LCS ME CL validation result : Pass

RPD - Relative Percent Difference ,

CL - Control Limit

7440 Lincoln Way, Garden Grove, CA 92841-1427 . TEL:(714) 895-5494 .

FAX: (714) 894-7501
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= aboratories, Inc.

nvironmental Quality Control - LCS/LCS Duplicate

Page 18 of 23

Conestoga-Rovers & Associates Date Received: N/A
1420 80th St. SW, Suite A Work Order No: 10-05-0847
Everett, WA 98203-6248 Preparation: EPA 5030B
Method: EPA 8260B
Project: 6808 196th St. SW, Lynwood, WA
) ) Date Date LCS/LCSD Batch

Quiality Control Sample ID Matrix Instrument Prepared Analyzed Number

099-14-001-768 Agqueous GC/MS QQ 05/13/10 05/13/10 100513L01
Parameter LCS %REC LCSD %REC %RECCL ME CL RPD RPD CL Qualifiers
Benzene 99 99 80-122 73-129 0 0-20

Carbon Tetrachloride 81 84 68-140 56-152 4 0-20

Chlorobenzene 98 98 80-120 73-127 0 0-20

1,2-Dibromoethane 929 99 80-121 73-128 0 0-20
1,2-Dichlorobenzene 96 93 80-120 73-127 3 0-20

1,1-Dichloroethene 83 108 72-132 62-142 26 0-25 X
Ethylbenzene 99 99 80-126 72-134 0 0-20

Toluene 97 97 80-121 73-128 0 0-20

Trichloroethene 97 96 80-123 73-130 1 0-20

Vinyl Chloride 97 99 67-133 56-144 2 0-20

Methyl-t-Butyl Ether (MTBE) 102 101 75-123 67-131 1 0-20

Tert-Butyl Alcohol (TBA) 85 103 75-123 67-131 19 0-20

Diisopropyl Ether (DIPE) 106 105 71-131 61-141 1 0-20

Ethyl-t-Butyl Ether (ETBE) 98 98 76-124 68-132 0 0-20

Tert-Amyl-Methyl Ether (TAME) 95 94 80-123 73-130 0 0-20

Ethanol 131 133 61-139 48-152 2 0-27

Total number of LCS compounds : 16
Total number of ME compounds : 0

Total number of ME compounds allowed : 1
LCS ME CL validation result : Not Pass(See Narrative)

RPD - Relative Percent Difference , CL - Control Limit

7440 Lincoln Way, Garden Grove, CA 92841-1427 .

TEL:(714) 895-5494 .

FAX: (714) 894-7501
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Glossary of Terms and Qualifiers

E-Eilsmence
iénvironmental
&= aboratories, Inc.

|
10-05-0847

Work Order Number:
Qualifier Definition
* See applicable analysis comment
< Less than the indicated value.
> Greater than the indicated value
1 Surrogate compound recovery was out of control due to a required sample dilution,
therefore, the sample data was reported without further clarification.

Surrogate compound recovery was out of control due to matrix interference. The
associated method blank surrogate spike compound was in control and, therefore, the

sample data was reported without further clarification.
Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of
control due to matrix interference. The associated LCS and/or LCSD was in control and,

2
3
therefore, the sample data was reported without further clarification.
The MS/MSD RPD was out of control due to matrix interference. The LCS/LCSD RPD
was in control and, therefore, the sample data was reported without further clarification.

The PDS/PDSD or PES/PESD associated with this batch of samples was out of control
due to a matrix interference effect. The associated batch LCS/LCSD was in control and,

5
hence, the associated sample data was reported without further clarification.
Analyte was present in the associated method blank.
Concentration exceeds the calibration range.
Analyte was detected at a concentration below the reporting limit and above the
laboratory method detection limit. Reported value is estimated.
LCS Recovery Percentage is within LCS ME Control Limit range.

ME

ND Parameter not detected at the indicated reporting limit.
Spike recovery and RPD control limits do not apply resulting from the parameter

concentration in the sample exceeding the spike concentration by a factor of four or

Q
greater.
X % Recovery and/or RPD out-of-range.
4 Analyte presence was not confirmed by second column or GC/MS analysis.
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis,
not corrected for % moisture.

TEL:(714) 895-5494 - FAX: (714) 894-7501

7440 Lincoln Way, Garden Grove, CA 92841-1427
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rvirommental WORK ORDER #: 10-05- |Z| [A

S aboratories, inc. SAMPLE RECEIPT FORM Cooler _/ of 7

CLIENT: (R4 paTe: 05//2./10

TEMPERATURE: Thermometer ID: SC1 (Criteria: 0.0 °C — 6.0 °C, not frozen)
Temperature _ 2~ . ¢ °C+0.5°C (CF) = 3 . 1l ° ©@Blank O Sample
[ Sample(s) outside temperature criteria (PM/APM contacted by: ).

L1 Sample(s) outside temperature criteria but received on ice/chilled on same day of sampling.
[0 Received at ambient temperature, placed on ice for transport by Courier. .
Ambient Temperature: [ Air O Filter [ Metals Only O PCBs Only _ Initial: P»(

CUSTODY SEALS INTACT:

@ Cooler | O No (Not Intact) O Not Present O N/A Initial: ﬂ
O Sample O O No (Not Intact) #"Not Present Initial: E!
SAMPLE CONDITION: Yes No N/A
Chain-Of-Custody (COC) document(s) received with samples................... z( O O
COC document(s) received COMPIEte................ccooiiiiiiiiiiiiiiiiieeiee e, il O O

O Collection date/time, matrix, and/or # of containers logged in based on sample labels.

O No analysis requested. [ Not relinquished. [ No date/time relinquished.

Sampler's name indicated on COC............coiiiiii vl O a
Sample container label(s) consistent with COC.................... O il O
Sample container(s) intact and good condition......................... z( O O
Proper containers and sufficient volume for analyses requested............... IZ/ | O
Analyses received within holding time................. W | |
pH / Residual Chlorine / Dissolved Sulifide received within 24 hours........... | | ud
Proper preservation noted on COC or sample container.......................... v O my
[l Unpreserved vials received for Volatiles analysis
Volatile analysis container(s) free of headspace..................................... =g O O
Tedlar bag(s) free of condensation.....................o d O =g
CONTAINER TYPE: .y @
Solid: C40zCGJ F80zCGJ [160zCGJ OSleeve (____) [EnCores® ATerraCores® igmL VT

Water: (JVOA Engh [JVOAna, [0125AGB [0125AGBh 0125AGBp 1AGB O1AGBna; [11AGBs
v
[1500AGB M500AGJ [I500AGJs [1250AGB [250CGB [250CGBs [11PB [I500PB J500PBna

0250PB [250PBn [O125PB [0125PBznna [J100PJ [100PJna, UJ | |
Air: OTedlar® OSumma® Other: O Trip Blank Lot#: 00§Wp _ Labeled/Checked by:

Container: C: Clear A: Amber P: Plastic G: Glass J: Jar B: Bottle Z: Ziploc/Resealable Bag E: Envelope  Reviewed by: LE%SQ,

Preservative: h: HCL n:HNOs; naz:Na;S;0s na:NaOH p: HsPO, s:H»SO.4 znna: ZnAc,+NaOH f: Field-fitered Scanned by:

SOP T100_090 (05/10/10)
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SAMPLE ANOMALY FORM

Page 23 of 23

SAMPLES - CONTAINERS & LABELS:

[ Sample(s)/Container(s) NOT RECEIVED but listed on COC

IZféample(s)/Container(s) received but NOT LISTED on COC
[ Holding time expired — list sample ID(s) and test

Comments:

(-S)T B RECEIVED | VIAS wfHcL

NoT on_ Co¢ (o prep pre Lame

U Insufficient quantities for analysis - list test PeR_LIBEL ) -
[ Improper container(s) used — list test
[ Improper preservative used — list test
(] No preservative noted on COC or label - list test & notify lab
[ 1 Sample labels illegible — note test/container type
(1 Sample label(s) do not match COC — Note in comments
[1Sample ID
(] Date and/or Time Collected
(1 Project Information
[ # of Container(s)
1 Analysis
(1 Sample container(s) compromised ~ Note in comments
[ 1 Water present in sample container
(] Broken
(1 Without Label(s) _
[1 Air sample container(s) compromised — Note in comments
U Flat
(] Low in volume
[ Leaking (Not transferred - duplicate bag submitted)
[J Leaking (transferred into Calscience Tedlar® Bag*)
[] Leaking (transferred into Client’s Tedlar® Bag*)
(1 Other:
HEADSPACE - Containers with Bubble > 6mm or Y inch:
Samples | Coprr | ety | Semeie# | Comaweo) | gorig | St | e | toliow
Comments:
*Transferred at Client’s request. Initial / Date: PS 05/1110

SOP T100_090 (01/29/10)
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% | Voluntary Cleanup Program
e

T o Washington State Department of Ecology
ECOLOGY Toxics Cleanup Program

State of Washington

TERRESTRIAL ECOLOGICAL EVALUATION EXCLUSION FORM

Under the Model Toxics Control Act (MTCA), a Terrestrial Ecological Evaluation (TEE) is not required if
the Site meets the criteria in WAC 173-340-7491 for an exclusion. If you determine that your Site does
not require a TEE, please complete this form and submit it to the Department of Ecology (Ecology) at the
appropriate time, either with your VCP Application or with a subsequent request for a written opinion.
Please note that exclusion from the TEE does not exclude the Site from an evaluation of aquatic or
sediment ecological receptors.

If your Site does not meet the criteria for exclusion under WAC 173-340-7491, then you may have to
conduct a simplified TEE in accordance with WAC 173-340-7492 or a site-specific TEE in accordance
with WAC 173-340-7493. If you have questions about conducting a simplified or site-specific TEE,
please contact the Ecology site manager assigned to your Site or the appropriate Ecology regional office.

Step 1: IDENTIFY HAZARDOUS WASTE SITE AND EVALUATOR

Please identify below the hazardous waste site for which you are documenting an exclusion from
conducting a TEE and the name of the person who conducted the evaluation.

Facility/Site Name: Former Jiffy Lube Facility No. 171152
Facility/Site Address: 6808 196" Street Southwest, Lynnwood, WA
Facility/Site No: 27496218 VCP Project No.: NW2070

Name of Evaluator: Timothy C. Mullin

Step 2: DOCUMENT BASIS FOR EXCLUSION

The bases for excluding a site from a terrestrial ecological evaluation are set forth in WAC 173-340-
7491(1). Please identify below the basis for excluding your Site from further evaluation. Please
check all that apply.

POINT OF COMPLIANCE — WAC 173-340-7491(1)(A)
1-[] No contamination present at site.
2-[ ] All contamination is 15 feet below ground level prior to remedial activities.

3] All contamination is six feet below ground level and an institutional control has been
implemented as required by WAC 173-340-440.

All contamination is below a site-specific point of compliance established in compliance with

4[] WAC 173-340-7490(4)(b) with an institutional control implemented as required by WAC 173-
340-440. Please provide documentation that describes the rationale for setting a site-
specific point of compliance.

BARRIERS TO EXPOSURE — WAC 173-340-7491(1)(b)

All contaminated soil, is or will be, covered by physical barriers (such as buildings or paved

5[] roads) that prevent exposure to plants and wildlife and an institutional control has been
implemented as required by WAC 173-340-440. An exclusion based on future land use must
have a completion date for future development that is acceptable to Ecology.

ECY 090-300 (revised July 2008)



Step 2: DOCUMENT BASIS FOR EXCLUSION continued

UNDEVELOPED LAND — WAC 173-340-7491(1)(c)

“Undeveloped land” is land that is not covered by building, roads, paved areas, or other barriers that would
prevent wildlife from feeding on plants, earthworms, insects, or other food in or on the soil.

“Contiguous” undeveloped land is an area of undeveloped land that is not divided into smaller areas of highways,
extensive paving, or similar structures that are likely to reduce the potential use of the overall area by wildlife.

There is less than one-quarter acre of contiguous undeveloped land on or within 500 feet of
any area of the Site and any of the following chemicals is present: chlorinated dioxins or

6-[ ] furans, PCB mixtures, DDT, DDE, DDD, aldrin, chlordane, dieldrin, endosulfan, endrin,
heptachlor, heptachlor epoxide, benzene hexachloride, toxaphene, hexachlorobenzene,
pentachlorophenol, or pentachlorobenzene.

7K For sites not containing any of the chemicals mentioned above, there is less than one-and-a-
half acres of contiguous undeveloped land on or within 500 feet of any area of the Site.

BACKGROUND CONCENTRATIONS — WAC 173-340-7491(1)(d)

8] Concentrations of hazardous substances in soil do not exceed natural background levels as
described in WAC 173-340-200 and 173-340-709.

Step 3: PROVIDE EXPLANATION FOR EXCLUSION (IF NECESSARY)

The Site is fully paved with asphalt or concrete. None of the chemicals listed in point 6 (above) are

present at the site. Less than 1.5 acres of undeveloped land is on or within 500 feet of any area of
the Site.

Attach additional pages if necessary.

Step 4: SUBMITTAL

Please mail your completed form to Ecology at the appropriate time, either with your VCP Application
or with a subsequent request for a written opinion. If you complete the form after you enter the VCP,
please mail your completed form to the Ecology site manager assigned to your Site. If a site manager
has not yet been assigned, please mail your completed form to the Ecology regional office for the
County in which your Site is located.

Northwest Region: Central Region:

S Attn: Sara Maser Attn: Mark Dunbar

- i 3190 160" Ave. SE 15 W. Yakima Ave., Suite 200

T Bellevue, WA 98008-5452 Yakima, WA 98902

' Southwest Region: Eastern Region:
3 Attn: Scott Rose Patti Carter
P.O. Box 47775 N. 4601 Monroe
Olympia, WA 98504-7775 Spokane WA 99205-1295

“Hina ‘

If you need this publication in an alternate format, please call the Toxics Cleanup Program at 360-407-7170. Persons with hearing loss can call
711 for Washington Relay Service. Persons with a speech disability can call 877-833-6341.

ECY 090-300 (revised July 2008)
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@ Shell Global Solutions

Shell Global Solutions (US) Inc.

Carol Campagna Westhollow Technology Center
Shell Oil Products US 3333 Highway 6 South
Carson, California Houston, TX 77082-3101
USA USA

Tel +1 281-544 8215
Fax +1 281-544 8727
Email: lleana.Rhodes@Shell.com

December 21, 2009

Re: Analysis of Phase Separate Hydrocarbons from MW-3, MW-4 and MW-6 from a Site
Located in 6808 196" St., SW, Lynnwood, WA

Dear Carol:

We analyzed samples from MW-3, MW-4 and MW-6 collected 11/5/2009 at a site in Lynnwood,
WA. All three samples contain weathered leaded gasoline with a mixture of lead alkyls that were
only available from the mid-1960s to the mid-1980s. All samples have partial loss of volatiles and
no oxygenates were detected. Table 1 includes a summary of selected target compounds. The
chromatograms are shown in Figures 1 — 3. There is no indication of presence any lubricating oils
in the sample.

According to historical documents from the City of Lynnwood, this property was developed in 1958
and operated as a Texaco-branded gasoline service station from 1959 to 1977. In 1977, the station
building was remodeled and the property was converted to a Speedi-Lube automobile oil change
service facility until sometime between 2003 and 2006 when the property became a restaurant.
The former service station facilities included a station building, three gasoline underground storage
tanks (USTs) located in the northeast corner of the property, two dispenser islands, a heating oil
UST, and a waste oil UST. Facilities associated with the former oil change service station included
a 500-gallon used oil UST, a 3,000-gallon new oil UST, and two service bays. Both USTs were
installed in 1982 and decommissioned in 1995 during a conversion to an aboveground storage
tank (AST) system; the used oil UST was abandoned in place and the new oil UST was removed
from the Site.

The weathered leaded gasoline found in these wells is unequivocally from releases during the site
use as a gasoline service station prior to 1977. Speedi-Lube operations did not dispense or stored
gasoline onsite. Releases of waste oil from gasoline engines contain residual gasoline (<10%) but
the primary component is the lubricating oil which is totally absent in the samples analyzed.

Figure 4 shows a comparison of chromatograms from analysis of the sample from MW-3 and
samples of fresh and used motor oil. Note there is no motor oil detected at all in the sample from



MW-3. The mechanism of fuel transfer into motor oil and fate in with engine operation is described
in Figure 5.

Please let me know if you have any questions.

Best regards,

lleana Rhodes, Ph.D.

Team Lead — Environmental Chemistry

cc  Cristin Bruce



Table 1: Selected Target Compounds

11/5/2009 11/5/2009 11/5/2009
Compound Method Units MW-3 MW-4 MW-6
Ethanol GC/MS wt% ND(<0.01) ND(<0.01) ND(<0.01)
MTBE GC/MS wt% ND(<0.01) ND(<0.01) ND(<0.01)
DIPE GC/MS wt% ND(<0.01) ND(<0.01) ND(<0.01)
ETBE GC/MS wt% ND(<0.01) ND(<0.01) ND(<0.01)
TAME GC/MS wt% ND(<0.01) ND(<0.01) ND(<0.01)
Isopentane GC/FID wit% 0.90 0.82 1.3
Methylcyclohexane GC/FID wit% 2.6 3.0 3.1
Isooctane GC/MS wit% 0.15 0.12 0.1
Benzene GC/MS wt% 0.88 0.59 0.34
Toluene GC/MS wt% 5.2 5.1 4.7
Ethylbenzene GC/MS wt% 1.2 1.3 1.3
p&m-Xylene GC/MS wt% 5.7 6.0 5.8
o-Xylene GC/IMS wt% 2.0 2.2 1.9
1,2,4-Trimethylbenzene GC/FID wt% 3.4 3.4 3.2
Total Sulfur XRF ppm 215 152 127
Total Lead XRF g/gallon 0.79 0.22 0.17
Organic Lead GC/MS g/gallon 0.68 0.21 0.13

GC/MS: Gas chromatography with mass spectrometry detection
GC/FID: Gas chromatography with flame ionization detection

XRF: X-ray fluorescence
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Figure 1: Gas chromatogram from analysis of a sample from MW-3.
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Figure 2: Gas chromatogram from analysis of a sample from MW-4.
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Figure 3: Gas chromatogram from analysis of a sample from MW-6.
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sample from MW-3.



HOW DOES FUEL GET INTO THE MOTOR OIL?
Used motor oil is diluted with fuel during engine operation

= Blowby (combustion chamber gases blowing past
the piston rings) can be more pronounced in high — -

mileage engines with worn piston rings T NTAKEvALVE

COMBUSTION
CHAMBER

INJECTOR
NOZZLE

INTAKE
.]:nmmnc

= Under cold start and warm-up conditions, more
liquid fuel is transported past the rings and into
the oil

= After the engine warm-up, some of the more
volatile compenents of gaseline vaporize ond are
removed from the oil via the positive crankcase
ventilation system (PCV)

= Higher boiling components remain in the motor oil
and will resemble weathered gasoline. There can
be 1 to 10% fuel in used motor oil -

CYLINDER
¢ waLLs

= Qil dilution takes place with any fuel (gasoline,
diesel). Allowances are made for this in oil
formulations and engine performance testing

Figure 5: Mechanism of fuel transfer into motor oil and fate in with engine operation.
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Limited Subsurface Sampling
and Testing (EAI, 2016a)



LIMITED SUBSURFACE SAMPLING
AND TESTING

Chri-Mar Apartments
19618-19624 68™ Avenue West
Lynnwood, Washington

MILESTONE PROPERTIES



ENVIRONMENTAL
ASSOCIATES, INC.

1380 - 112" Avenue Northeast, Suite 300
Bellevue, Washington 98004

(425) 455-9025 Office

(888) 453-5394 Toll Free

(425) 455-2316 Fax

February 19, 2016 JN-36005

Ms. Rhoda Altom
Milestone Properties

P.O. Box 18379

Seattle, Washington 98118

Subject: LIMITED SUBSURFACE SAMPLING & TESTING
Chri-Mar Apartments
19618-19628 68™ Avenue West
Lynnwood, Washington

Dear Ms. Altom:

Environmental Associates, Inc. (EAI) has performed limited sampling and testing of subsurface soils,
groundwater, and soil-vapor at selected localities on the subject property. The purpose of this work
was to make a preliminary assessment of the potential for the presence of chlorinated volatile organic
compounds (¢VOCs) and petroleum and associated constituent compounds in subsurface materials
potentially relating to a former adjacent dry cleaning operation (Slaters 1 Hour Cleaners) and a
former gas station, adjacent to the north of the subject. This report, prepared in accordance with the
terms of our proposal dated January 21, 2016, summarizes our approach to the project along with
results and conclusions.

The contents of this report are confidential and are intended solely for your use and the use of your

representatives. Two (2) copies of this report are being distributed to you. No other distribution or
discussion of this report will take place without your prior approval in writing.

Associate Offices: Oregon / San Francisco Bay Area




Milestone Properties JN-36005
February 19, 2016 Page - 2

We appreciate the opportunity to be of service on this assignment. If you have any questions or if
we may be of additional service, please do not hesitate to contact us.

Respectfully submitted,
ENVIRONMENTAL ASSOCIATES, INC.
3 M\\\\
T ;

Don W. Spencer, M.Sc.} P.G., R.E.A.
Principal \

License: 604 (Washington)

License: 11464 (Oregon) _ Ge
License: 876 (California) . = @”""”{’
License: 5195 (Ilinois) _DON W. SPENCER
License: 0327 (Mississippi)

ENVIRONMENTAL ASSOCIATES, INC.
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LIMITED SUBSURFACE SAMPLING
AND TESTING

Chri-Mar Apartments
19618-19628 68™ Avenue West
Lynnwood, Washington

Prepared for:
Milestone Properties

P.O. Box 18379
Seattle, Washington 98118

Questions regarding this investigation, the conclusions reached and the recommendations

given should be addressed to one of the following undersigned.

Nl P

@Pic/Zuern /

Environmental Geologist / Project Manager

A

r

Don W. Spencer, M.Sq., P.G., RE.A.

Principal

License: 604 (Washington)

License: 11464 (Oregon)

License: 876 (California)

License: 5195 (Illinois)

License: 0327 (Mississippi)

Reference Job Number: JN 36005 February 19,2016

ENVIRONMENTAL ASSOCIATES, INC.
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e
INTRODUCTION/SCOPE OF WORK

SITE/PROJECT DESCRIPTION

The subject property is comprised of two (2) rectangular-shaped parcels (tax parcel numbers
27042000201000, 27042000200900) covering approximately 1.41 acres of land. The property is
currently occupied by four (4) two-story apartment buildings constructed between 1962 and 1963.
The approximate location of the site is shown on the Vicinity/Topographic Map, Plate 1, appended
herewith.

Background

Milestone Properties presented EAI with a report summarizing the findings of a Phase I
Environmental Site Assessment for the subject prepared by Cardno ATC (Cardno) for the subject
site dated March 22, 2015. That report identified a former lube shop/gas station adjacent to the
northeast portion of the property (currently a café) which has reported releases of petroleum products
and associated constituents to the Washington Department of Ecology (WDOE) in the past as well
as a north adjacent dry cleaning operation which reportedly utilized perchloroethene (PCE/PERC).
Those two off-site operations were considered “recognized environmental conditions” (RECs)
associated with the subject property. Cardno recommended subsurface investigation of the subject
to characterize potential impacts from those off-site facilities.

While not noted directly as a concern to the site, EAI’s review of materials presented in Cardno’s
report revealed another off-site gas station historically located across 68" Avenue West, northeast
of the subject site in an inferred up-gradient hydrologic position.

Between the publication date of the Phase I report (March 22, 2015) and EAI’s proposal date
(January 21, 2016), the adjacent northern dry cleaner appears to have vacated its tenant space
however signage and the empty unit revealed its location.

Current Study

Your expressed interests to conduct a preliminary evaluation of subsurface conditions to assess the
potential for the presence of petroleum and volatile organic compounds as memorialized in EAI’s
proposal dated January 21, 2016, formed the basis for the following scope of work:

o Drilled and sampled five (5) borings along the northern accessible portions of the property.
Soil and groundwater samples were obtained from each boring and a log of subsurface
conditions encountered was prepared for each boring by the EAI project geologist. Soil-vapor
was collected at two of the boring locations at shallow depths below the asphalt surface.
Prior to drilling, a Health & Safety Plan was reviewed and signed by the on-site driller and
project manager.

ENVIRONMENTAL ASSOCIATES, INC.
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o Laboratory analysis of selected soil, groundwater, or soil-vapor samples for volatile organic
compounds and petroleum products typical of dry cleaning operations and gas stations.

° Preparation of this summary report documenting the methodology and results of the
investigation.
—
FINDINGS

SUBSURFACE INVESTIGATION

Seoil Boring Sampling

Five (5) soil borings were made on February 4, 2016 at the approximate locations identified as B-1,
B-2, B-3, B-4, and B-5 on the attached Site Plan, Plate 2. The logs appear as Plates 3 through 7 in
the back of this report. Borings B-1 and B-2 were placed along the western half of the northern
property line near to or directly behind the former off-site dry cleaning business. Boring B-3 was
placed along a northern gated area between the off-site dry cleaner and gas station. Due to limited
access and caution regarding water lines potentially extending along the narrow exterior access along
the northeastern on-site building addressed at 19618 68™ Ave. West, borings B-4 and B-5 were
installed south of building 19618, generally south/downgradient, south of the historic north adjacent
gas station. The borings were extended to a depths between 10 to 17.5 feet below ground surface
(bgs). Groundwater was not initially encountered in borings B-1 and B-2, thus both borings were left
open for a period of time to allow for groundwater to gradually infiltrate as controlled by local
permeability and available head. Groundwater was found in B-3 and B-5 between 4 to 5 feet bgs.
Groundwater at B-4 was encountered at approximately 9.5 feet.

Soil and Groundwater Sampling Procedure

Under the observation of the EAI field geologist, a truck mounted push-robe drill rig was brought
into position over each selected boring location. Following set-up preparations, the push-probe
boring/sampling technique consisted of advancing a five (5) foot length plastic lined sampler into
the ground. The sampler was then withdrawn and the liner was removed and cut open for
examination and transfer of the soil sample to laboratory prepared glassware. Soil samples were
collected by EPA Method 5035A.

After soil sampling within the borings had been completed and as groundwater was observed in the

borings, a temporary well screen was installed in an attempt to sample the groundwater. Small plastic
tubing was extended from a peristaltic pump into each well to recover groundwater samples.

ENVIRONMENTAL ASSOCIATES, INC.
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Soil and groundwater samples were transferred from the sampler directly to sterilized laboratory
prepared glassware which were then stored in an iced chest maintained at approximately 4 degrees
centigrade at the site and taken to the laboratory in this condition in an effort to preserve sample
integrity.

Each sample container was clearly labeled as to boring and sample number/depth, date, time, project,
etc. EPA-recommended sample-management protocol was observed at each stage of the project.
During drilling, a field log was made by EAI for each boring. Information recorded versus
corresponding depth included soil classification (Unified Soil Classification System), color, texture,
relative moisture, odors (if present), etc.

Soeil-Vapor Sampling Procedure

Upon reaching the allowable depths of between 2 to 5 feet bgs at localities B-1 and B-3, soil vapor
samples were collected through a temporary screen and casing rod inserted into the ground by the
drill rig. Hydrated bentonite clay was used to seal the annulus of the bore hole around the upper
casing rod to inhibit dilution from of atmospheric air in the soil vapor sample. A laboratory-prepared
“summa canister” (vacuum cylinder) was then utilized to collect a sample of the subsurface soil-
vapor at the specified locations. Utilizing flow controllers and gauge-vacuum provided by Eurofins
Air Toxics of California, soil-vapor was collected over a span of thirty minutes to over an hour.

Each sample container was clearly labeled as to sample number/location, date, time, project, etc.
EPA-recommended sample-management protocol was observed at each stage of the project.

Subsurface Conditions

Generally interpreted as glacial till, soils encountered within the borings generally consisted of a
mixture of sand, silts, and gravels with the subsurface matrix becoming denser with increasing depth.
As mentioned previously, potentially owing to low permeability, groundwater was not initially
encountered in borings B-1 and B-2. Both of these were left open for a period of time to allow for
groundwater to gradually infiltrate the borings. Groundwater was found in B-3 and B-5 between 4
to 5 feet bgs. Groundwater at B-4 was encountered at approximately 9.5 feet.

LABORATORY ANALYSIS

Laboratory analysis of soil and groundwater samples was conducted by Environmental Service
Network (ESN), Olympia, Washington, a WDOE-accredited analytical laboratory. Select soil and
groundwater samples were submitted for analysis of chlorinated volatile organic compounds (V 0Cs)
gasoline, diesel, and heavy oil range petroleum hdyrocarbons as well as benzene, toluene,
ethylbenzene, and xylenes (BTEX). Laboratory analysis of soil-vapor samples was conducted by
Eurofins Air Toxics of California. Laboratory analysis was performed on each soil vapor sample for
VOCs by EPA Method TO-15

ENVIRONMENTAL ASSOCIATES, INC.
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As summarized in Table 1 attached to this report, select soils sampled from each boring contained
no detectable concentrations of petroleum products or BTEX (benzene, toluene, ethylbenzene,
xylenes) compounds.

As depicted in Table 2 appended to this report, groundwater from each boring also contained no
detectable concentrations of petroleum products or BTEX (benzene, toluene, ethylbenzene, xylenes)
compounds.

As summarized in Table 3, attached to this report, soil sampled from B-2 at a depth of 15 feet bgs
contained concentrations of perchloroethene (PCE/PERC) at 0.095 parts per million (ppm) which
is above the MTCA Method-A compliance limit of 0.05 ppm. Soil sampled from B-3 at a depth of
5 feet bgs contained PCE at a concentration of 0.031, below (i.e. compliant with) the MTCA
Method-A cleanup level while soil sampled at a greater depth at that locality (B-3) at 15 feet bgs
contained PCE at 0.10 ppm, above its compliance limit.

As shown in Table 4 appended to this report, Groundwater sampled from B-2 contained PCE at a
concentration of 14 parts per billion (ppb) while groundwater sampled from B-3 detected PCE at 35
ppb. Those concentrations are above the MTCA Method-A compliance limit for that analyte in
groundwater, currently established at 5 ppb. Trichloroethene (TCE), a degradation product of PCE,
was detected in groundwater from B-3 at 5.3 ppb, slightly above the established Method-A cleanup
limit for that analyte (currently established at 5 ppb). Finally, (cis) 1,2 Dichloroethene, another
degradation product of PCE was found at 1 ppb in B-3, well below (1.e. compliant with) its current
Method-B cleanup limit (16 ppb).

As shown in Table 5 appended to this report, results of soil-vapor testing from borings B-1 and B-3
revealed detections of benzene at 48 and 59 ug/m’ respectively as well as 1,3-butadiene at 59, and
160 ug/m’ respectively which are above the MTCA Method B screening levels for those analytes
listed in the 2015-dated guidance table document published by the Washington Department of
Ecology. Additionally, PCE and TCE were detected in soil-vapor at B-3 at 38 and 20 ug/m’®
respectively. While that PCE concentration is below its applicable MTCA Method-B screening level,
the concentration of TCE is above its applicable screening limit. Other detections of various analytes
encountered which do not have established soil vapor screening levels or were compliant with
published levels within the samples are depicted in the attached laboratory data.

ENVIRONMENTAL ASSOCIATES, INC.
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“
CONCLUSIONS |

Relying upon the results of limited soil, groundwater, and soil-vapor sampling and laboratory testing
documented in this preliminary effort, PCE was found above its applicable MTCA Method-A
cleanup level in soils and groundwater at boring locations B-2 and B-3. TCE was also encountered
in groundwater at B-3 above its applicable MTCA Method-A cleanup limit. Finally, benzene, 1,3-
butadiene, and TCE were observed in various soil-vapor samples at concentrations above their
applicable MTCA

PCE and its associated degradation product TCE are typically utilized as dry cleaning solvents.
Acknowledging that work performed by others confirmed the use of PCE at the former adjacent dry
cleaning facility and that locations B-2 and B-3 are located directly behind or near the former
cleaner, it would be reasonable to infer that on-site impacts by chlorinated solvents may have
originated at the former adjacent dry cleaning operation.

Additionally, acknowledging the documented historic petroleum release at the north-adjacent former
gas station, the detection of benzene in soil-vapor appears to likely relate to that documented release.
Detections in soil-vapor for 1,3-butadiene are generally related to wood or diesel fuel combustion
and that analyte is monitored by the Puget Sound Clean Air Agency as a background low-level
contaminant in the Puget Sound region. Detections of 1,3-butadiene found in on-site soil-vapor were
present at concentrations generally higher than listed background levels. The exact source of the 1,3-
butadiene detections remains unknown at this time.

Recommendations

While the detections of chlorinated solvents in soils and groundwater adjacent to the northern
property line indicate an off-site source, the horizontal and vertical extent of on-site impacts
currently remain undefined. Such definition was not envisioned as part of this initial limited scope
sampling and testing work. If further delineation of the on-site impacts is desired by the client and/or
other involved parties, additional soil and groundwater sampling should be performed to evaluate
the extent of chlorinated solvent impacts.

Acknowledging that certain provisions of Washington law (RCW 70.105D.020, par. (12), sec. (iii),
et seq, often referenced as the “plume clause” provide exemption from liability to a property owner
for cleanup costs relating to water-borne contaminants migrating onto a site from off-site source(s),
the noted clause does little to mitigate such problems as potential risks to public health or the
environment, nor does it ameliorate potential “impacts” to property valuation ona comparative basis
to similar properties not affected by such environmental issues. Recognizing the potential
complexities which often attend situations such as this, the following actions may provide a useful
framework potentially leading (at some point) toward productive resolutions:

ENVIRONMENTAL ASSOCIATES, INC.
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At such time as on-site impacts are characterized to the extent practicable, property
ownership may wish to consider formal disclosure of these findings to owners/operators of
the north-adjacent site(s) so that they may be apprised of this discovery in a timely manner.
Such communication(s) may benefit substantially from use of appropriate legal counsel
familiar with adjudication of environmental liability matters.

Provisions of the Model Toxics Control Act (MTCA), Chapter 173-340 -300 require “any
owner or operator” who has information that a hazardous substance has been released to the
environment ...... and may be a threat to human health or the environment” shall report such
information to the department (WDOE) within ninety (90) days of discovery.

As the north-adjacent former gas station property appears to have some reporting history
relating to releases, transmittal of new information as discussed in the current report may be
useful to WDOE so as to enable them to fulfill their obligations as to protection of health and
environment.

With respect to the recently ceased north-adjacent dry cleaner operation, as no listings
suggestive of releases for that operation were discovered in the databases reviewed,
disclosure of the current findings to WDOE would potentially represent the first notice that
operator might receive with respect to the discovery of dry cleaning solvent
(perchloroethylene/PCE) in the subsurface environment.

Finally, inan effort to determine whether soil-vapor impacts may potentially affect on-site residential
tenants, indoor and outdoor air sampling should be conducted to assess whether soil-vapors are (or
are not) migrating through building foundations and potentially accumulating in occupied areas.
Outdoor samples would be collected and tested in an effort to compare outdoor “ambient” conditions
relative to indoor measurements.

ENVIRONMENTAL ASSOCIATES, INC.
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—
LIMITATIONS

This report has been prepared for the exclusive use of Milstone Properties along with Chase Bank
(Lender) and their several representatives for specific application to this site. Our work for this
project was conducted in a manner consistent with that level of care and skill normally exercised by
members of the environmental science profession currently practicing under similar conditions in
the area, and in accordance with the terms and conditions set forth in our proposal dated January 21,
2016. The findings and conclusions of this study are based upon the results of laboratory testing of
selected samples obtained from separated boring localities and conditions may vary between those
locations or at other locations, media, depths, or date. No other warranty, expressed or implied, is
made. If new information is developed in future site work which may include excavations, borings,
studies, etc., Environmental Associates, Inc., must be retained to reevaluate the conclusions of this
report and to provide amendments as required.

—
REFERENCES

Cardno ATC, March 22, 2015, Phase I Environmental Site Assessment, 19618-19624 68™ Avenue
West, Lynnwood, Washington.
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Depth/  well Moisturey ~ Blows /

_S_ample Design  Water Table Foot uscs DESCRIPTION

Brown silt and gravels, dry,
no odors or discoloration, PID=0

(4,

IllllllllllllllllllIllll’jlljllllijllll[;:lllll

Brown/grey sand and cobbles, moist,
no odors or discoloration, PID=0

Ced

Grey compact silt and gravels, moist,
no odors or discoloration, PID=0.3

[4; I

Grey silt, sand, and gravels, dry,
no odors or discoloration, PID=0.2

Boring refusal at 17.5 feet below grade on February4, 2016.

[=]

3]

[+

(3

o

Hammer Weight: N/A
Driller: Environmental Services Network, Inc.

Boring: B1

ENVIRONMENTAL
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Depth/  well Moisture/ ~ Blows/

Sample pegign Water Table  Foot uscs DESCRIPTION

Brown silt, sand, and gravels, dry,
no odors or discoloration, PID=0.2

N

IllllllllllllllillllijlllI[;]IIII

Grey silt and gravels, dry,
no odors or discoloration, PID=0.2

(=4

Grey/brown dense sand, silt, and gravels, dry,
no odors or discoloration, PID=0.3

O

Boring terminated at 15 feet below grade on February4, 2016.

[=]

[4,]

[=]
I

Hammer Weight: N/A
Driller: Environmental Services Network, Inc.

Boring: B2

ENVIRONMENTAL

ASSOCIATES, INC. Chri-Mar Apartments
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BORING B3

Depth/  well Moisture/ ~ Blows/
Sample pegign WaterTable  Foot uscs DESCRIPTION

VA

Brown silt and gravels, wet,
no odors or discoloration, PID=0.3

;|

Brown sand, silt, and gravels, moist,
no odors or discoloration, PID=0.2

CJ

Brown sand, silt, and gravels, moist,
no odors or discoloration, PID=0.5

Boring terminated at 15 feet below grade on February4, 2016.

o

IllllllllIIIIllllllIIIIII?:}IIIIPIIII[FIIII

Q

Hammer Weight: N/A
Drilier: Environmental Services Network, fnc.

ENVIRONMENTAL Boring: B3

ASSOCIATES, INC. Chri-Mar Apartments
19618-19628 68th Avenue West

1380 - 112th Avenue N.E., Ste. 300 Lynnwood, Washington
Bellevue, Washington 98004

Job Number: Date: Logged by:
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BORING B4

[~}

[

[=]

Blows /
Foot

Depth/ el Moisture/
Sample pesign - Water Table

uscs DESCRIPTION

Dark brown silt, sand, and gravels, dry,
no odors or discoloration, PID=0.5

Grey sands and gravels, moist,
no odors or discoloration, PID=0.3

Brown sand, silt, and gravels, wet,
no odors or discoloration, PID=0.3

Boring terminated at 15 feet below grade on February4, 2016.

Hammer Weight: N/A
Driller: Environmental Services Network, Inc.

ENVIRONMENTAL
ASSOCIATES, INC.

1380 - 112th Avenue N.E., Ste. 300
Bellevue, Washington 98004

Job Number:
JN 36005

Boring:B4

Chri-Mar Apartments
19618-19628 68th Avenue West
Lynnwood, Washington

Logged by:
EAZ

Date
February 2016

Plate:




Depth/  well Moisturey ~ Blows/

Sample pesign WaterTable  Foot  USCS DESCRIPTION

1 Brown silt (fill), moists,

no odors or discoloration, PID=0.3

4,

llllllllllllIIIIIIIIIIIIIlIIIIFIIII[FIIII

Grey silt, sands, and gravels, wet,
1o odors or discoloration, PID=0.3

Boring terminated at 10 feet below grade on February4, 2016.

(=4

[42]

(=]

=]

Hammer Weight: N/A
Driller: Environmental Services Network, Inc.

Boring: B5
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1380 - 112th Avenue N.E., Ste. 300 Lynnwood, Washington
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Bellevue, Washington 98004

Job Number: Date: Logged by: Plate:
JN 36005 February 2016 EAZ




Milestone Properties JN-36005
TABLE 1 - Petroleum Hydrocarbons and BTEX - Soil Sampling Resulits
All results and limits in parts per million (ppm)
Strataprobe Boring Gasoline Diesel | Heavy Oil| Benzene | Toluene |Ethylbenzene| Total
(TPH) Xylenes
Bl-15 @ 15 ND ND ND ND ND ND ND
B1-15 @ 15' DUPLICATE NA ND ND NA NA NA NA
B2-15 @ 15' ND ND ND ND ND ND ND
B2-15 @ 15' DUPLICATE ND NA NA ND ND ND ND
B3-5@ S ND ND ND ND ND ND ND
B4-10 @ 10' ND ND ND ND ND ND ND
B5-10 @ 10' ND ND ND ND ND ND ND
Reporting Limit 3 10 50 100 0.02 0.05 0.05 0.15
WDOE Target Compliance Level* 30 0r100° 2000 2000 0.03 7 6 9
T?te"sND" denotes analyte not detected at or above listed Reporting Limit.
2- "NA" denotes sample not analyzed for specific analyte.
3- "Reporting Limit" represents the laboratory lower quantitation limit.
4-  Soil samples were field screened using a GasTech combustible gas meter to measure the concentration of combustible gas, such as petroleum VOCs.
Headspace VOC concentrations were measured after placing the soil sample in a sealed plastic bag and allowing soil and air inside the bag to equilibrate.
5- The MTCA gasoline TPH cleanup level is 30 ppm for soils with benzene otherwise it is 100 ppm.
Bold and ltalics denotes concentrations above MTCA Method A soil cleanup levels.
BGS - Below ground surface.

Environmental Associates, Inc.
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TABLE 2- Petroleum Hydrocarbons and BTEX- Groundwater Sampling Results
All results and limits in parts per billion (ppb)

Strataprobe Boring Gasoline Diesel | Heavy Oil | Benzene | Toluene | Ethylbenzene| Total
(TPH) (TPH) | (TPH) Xylenes

B1-Water ND ND ND ND ND ND ND
B2-Water ND ND ND ND ND ND ND

B3-Water ND ND ND ND ND ND ND

B4-Water ND ND ND ND ND ND ND

B5-Water ND ND ND ND ND ND ND

Reporting Limit 3 100 250 500 1 1 1 3

MTCA-Method-A Cleanup Levels® 800 or 1000° 500 500 5 1000 700 1000

Notes:

1- "ND" denotes analyte not detected at or above listed Reporting Limit.

2- "NA" denotes sample not analyzed for specific analyte.

3- "Reporting Limit" represents the laboratory lower quantitation limit.

4-  Method A groundwater cleanup levels as published in the Model Toxics Control Act (MTCA) 173-340-WAC.

5-  The MTCA gasoline TPH cleanup level is 800 ppb for groundwater with benzene. Otherwise, the cleanup level is 1000 ppb.

Bold and ltalics denotes concentrations above existing or proposed MTCA Method A groundwater cleanup levels.

Environmental Associates, Inc.
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TABLE 3- VOCs - Soil Sampling Results
All results and limits in parts per million (ppm)
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Strataprobe Boring - = ) s =
Bl-15 @ 15 ND ND ND ND ND
B2-15 @ 15' 0.095 ND ND ND ND
B3-5@ 5 0.031 ND ND ND ND
B3-15 @ 15' 0.10 ND ND ND ND
B4-10 @ 10’ ND ND ND ND ND
Reporting Limit } 0.02 0.02 0.05 0.05 0.02
Cleanup Level for Unrestricted Land Use (Method-A)4 0.05 0.03 — —— -
Cleanup Level - (Method-B)° 476 12 160 | 1600.0 | 0.667

Notes:

1~ "ND" denotes analyte not detected at or above listed Reporting Limit.

2- "NA" denotes sample not analyzed for specific analyte.

3- "Reporting Limit" represents the laboratory lower quantitation limit.

4-  Method A soil cleanup levels for unrestricted land use as published in the Mode! Toxics Control Act (MTCA) 173-340-WAC,
Table 740-1.

5- Method-B soil cleanup levels for the "direct contact pathway", as published in Ecology's CLARC May 2014

database.

Bold and Italics denotes concentrations above existing MTCA Method A or B soil cleanup levels.

Environmental Associates, Inc.
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TABLE 4- VOCs - Groundwater Sampling
Results
All results and limits in parts per billion (ppb)
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= e =] - =
s g|la| 2|8
Boring =elel 3]l &5
B1-Water ND|{ND| ND { ND | ND
B2-Water 14 |ND| ND | ND | ND
B3-Water 35 |53 1 ND | ND
B4-Water ND|ND| ND | ND | ND
B5-Water ND|ND| ND | ND | ND
Reporting Limit > 1 1 1 1 0.2
Existing Cleanup Level 5(A)|5(A)] 16 (B) |160 (B)] 0.2 (A)

Notes:

1- "ND" denotes analyte not detected at or above listed Reporting Limit.

2-  "NA" denotes sample not analyzed for specific analyte.

3- "Reporting Limit" represents the laboratory lower quantitation limit.

4- Method A or B groundwater cleanup levels as published in the Model Toxics Control
Act (MTCA) 173-340-WAC, amended May 2014.

Bold and ltalics denotes concentrations above existing MTCA Method A groundwater
cleanup levels.

Environmental Associates, Inc.
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TABLE 6 - Select VOCs - Soil Vapor Sampling Results
All results and limits in micro-grams per cubic meter (ug/M?)
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. o] = - - = E ¢
Sample Name Location & Depth o o - - = =] -
B-1 B-1 @ 5 feet ND ND ND ND ND 48 59
B-3 B-3 @ 2.5 feet 38 20 ND ND ND 59 160
WDOE - Soil Gas Screening Levels' 321 12.3 76,200 3,050 9.33 10.7 2.78
Notes:

1- "ND" denofes analyte not detected at or above listed Reporting Limit.
2- "NA" Not applicable.

3- "Reporting Limit" represents the laboratoty lower quanitation limit.
4 - Soil gas screening level that concentations in the soil gas just beneath a building expected fo not resultin exceedance of the air cleanup lewel in the owerlying structure, per the WDOE's Guidance For

Evaluating Soil Vapor Intrusion - (April, 2015).

Bold and Iltalies indicate concentrations of soil vapor that exceed the WDOE soil gas screening level and/or concentrations that exceed the WDOE Standard Method-B Air
Target Compliance Levels.

Environmental Associates, Inc.
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ESN NORTHWEST CHEMISTRY LABORATORY

ESN Northwest
Environmental Associates, Inc 1210 Eastside Street SE Suite 200
CHRI-MAR APTS PROJECT Olympia, WA 98501
Client Project #36005 (360) 459-4670  (360) 459-3432 Fax
Lynnwood, Washington lab@esnnw.com

Analysis of Diesel Range Organics & Lube Oil Range Organics in Soil
by Method NWTPH-Dx Extended

Sample Date Date Surrogate  Diesel Range Organics  Lube Oil Range Organics
Number Prepared Analyzed  Recovery (%) (m@ (mgrkg)
Method Blank 2/10/2016  2/10/2016 105 nd nd
LCS 2/10/2016  2/10/2016 89 91% -
B1-15 2/10/2016  2/10/2016 110 nd nd
B1-15 Duplicate 2/10/2016  2/10/2016 87 nd nd
B2-15 2/10/2016  2/10/2016 116 nd nd
B3-5 2/10/2016  2/10/2016 122 nd nd
B4-10 2/10/2016  2/10/2016 130 nd nd
BS-10 2/10/2016  2/10/2016 91 nd nd
Reporting Limits 50 100

"nd" Indicates not detected at the listed detection limits,
"int" Indicates that interference prevents determination.

ACCEPTABLE RECOVERY LIMITS FOR SURROGATE : 50% TO 150%



ESN NORTHWEST CHEMISTRY LABORATORY

ESN Northwest
Environmental Associates, Inc 1210 Eastside Street SE Suite 200
CHRI-MAR APTS PROJECT Olympia, WA 98501
Client Project #36005 (360) 459-4670  (360) 459-3432 Fax
Lynnwood, Washington lab@esnnw.com

Analysis of Diesel Range Organics & Lube Oil Range Organics in Water
by Method NWTPH-Dx Extended

Sample Date Date Surrogate Diesel Range Organics Lube Oil Range Organics
Number Prepared  Analyzed  Recovery (%) (ug/L) (ug/L)

Method Blank 2/8/2016  2/8/2016 147 nd nd

LCS 2/8/2016  2/8/2016 113 110% -

Bi-Water 2/8/2016 2/8/2016 108 nd nd

B2-Water 2/8/2016 2/8/2016 108 nd nd

B3-Water 2/8/2016  2/8/2016 113 nd nd

B4-Water 2/8/2016 2/8/2016 109 nd nd

B5-Water 2/8/2016  2/8/2016 113 nd nd

Reporting Limits 250 500

"nd" Indicates not detected at the listed detection limits,
"int" Indicates that interference prevents determination.

ACCEPTABLE RECOVERY LIMITS FOR SURROGATE : 50% TO 150%



ESN NORTHWEST CHEMISTRY LABORATORY

ESN Northwest

Environmental Associates, Inc 1210 Eastside Street SE Suite 200
CHRI-MAR APTS PROJECT Olympia, WA 98501
Client Project #36005 (360) 459-4670  (360) 459-3432 Fax
Lynnwood, Washington lab@esnnw.com

Analysis of Gasoline Range Organics & BTEX in Soil by Method NWTPH-Gx/8260
Sample Date Date Benzene Toluene Ethylbenzene Xylenes Gasoline Range Organics Surrogate
Number Prepared  Analyzed AEm\me (mg/kg) AE% (mg/kg) (mgrkg) Recovery (%)
Method Blank 2/8/2016 2/8/2016 nd nd nd nd nd 114
LCS 2/8/2016 2/8/2016 120% 115% 126% 118% 110% 110
LCSD 2/8/2016 2/8/2016 100% 100% 100% 97% - 109
BI-15 2/4/2016 2/8/2016 nd nd nd nd nd 114
B2-15 2/4/2016 2/9/2016 nd nd nd nd nd 110
B2-15 Duplicate 2/4/2016 2/9/2016 nd nd nd nd nd 114
B3-5 2/4/2016 2/9/2016 nd nd nd nd nd 114
B4-10 2/4/2016 2/9/2016 nd nd nd nd nd 107
B3-10 2/4/2016 2/9/2016 nd nd nd nd nd 113
Reporting Limits . 0.02 0.05 0.05 0.15 10

"

--" Indicates not tested for component.
"nd" Indicates not detected at the listed detection limits.
"int" Indicates that interference prevents determination.

ACCEPTABLE RECOVERY LIMITS FOR SURROGATE (Bromoflurorbenzene) & LCS : 65% TO 13

5%



ESN NORTHWEST CHEMISTRY LABORATORY

ESN Northwest
Environmental Associates, Inc 1210 Eastside Street SE Suite 200
CHRI-MAR APTS PROJECT Olympia, WA 98501
Client Project #36005 (360) 459-4670  (360) 459-3432 Fax
Lynnwood, Washington lab@esnnw.com

Analysis of Gasoline Range Organies & BTEX in Water by Method NWTPH-Gx/8260

Sample Date Benzene  Toluene Ethylbenzene Xylenes Gasoline Range Organics Surrogate
Number Analyzed  (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) Recovery (%)
Method Blank 2/10/2016 nd nd nd nd nd 99
LCS 21012016  70% 69% 75% 76% 69% 97
LCSD 21102016 81% 85% 91% 92% - 95
B1-Water 2/10/2016 nd nd nd nd nd 93
B2-Water 2/10/2016 nd nd nd nd nd 96
B3-Water 2/10/2016 nd nd nd nd nd 96
B4-Water 2/10/2016 nd nd nd nd nd 93
B5-Water 2/10/2016 nd nd nd nd nd 93
Trip Blank 2/10/2016 nd nd nd nd nd 94
Reporting Limits 1.0 1.0 1.0 3.0 100

“nd" Indicates not detected at the listed detection limits,
"int" Indicates that interference prevents determination.

ACCEPTABLE RECOVERY LIMITS FOR SURROGATE {(Bromoflurorbenzene) & LCS: 65% TO 135%



ESN NORTHWEST CHEMISTRY LABORATORY

ESN Northwest
Environmental Associates, Inc 1210 Eastside Street SE Suite 200
CHRI-MAR APTS PROJECT Olympia, WA 98501 '
Client Project #36005 (360) 459-4670  (360) 459-3432 Fax
Lynnwood, Washington lab@esnnw.com

Analysis of Chlorinated Volatile Organic Compounds in Soil by Method 8260C/5035

RL MB LCS LCSD B1-15 B2-15 B3-5 B4-10

Date extracted 02/08/16 02/08/16 02/08/16 . 02/04/16 02/04/16 02/04/16 02/04/16
Date analyzed (mg/Kg) 02/08/16 02/08/16 02/08/16 02/08/16 02/05/16 02/09/16 02/09/16
% Moisture 9% 16% 12% 10%
Dichlorodifluoromethane 0.05 nd nd nd nd nd
Chloromethane 0.05 nd nd nd nd nd
Vinyl chioride 0.02 nd 105% 103% nd nd nd nd
Chloroethane 0.05 nd nd nd nd nd
Trichlorofluoromethane 0.05 nd nd nd nd nd
1,1-Dichloroethene 0.05 nd 1% 82% . nd nd nd nd
Methylene chloride 0.05 nd nd nd nd nd
trans-1,2-Dichloroethene 0.05 nd nd nd nd nd
1,1-Dichloroethane 0.05 nd nd nd nd nd
cis-1,2-Dichloroethene 0.05 nd nd nd nd nd
2,2-Dichloropropane 0.05 nd nd nd nd nd
Chloroform 0.05 nd 119% 117% nd nd nd nd
Bromochloromethane 0.05 nd nd nd nd nd
1,1,1-Trichloroethane 0.05 nd nd nd nd nd
1,2-Dichloroethane (EDC) 0.05 nd nd nd nd nd
1,1-Dichloropropene 0.05 nd nd nd nd nd
Carbon tetrachloride 0.05 nd nd nd nd nd
Trichloroethene (TCE) 0.02 nd 111% 117% nd nd nd nd
1,2-Dichloropropane 0.05 nd 123% 124% nd nd nd nd
Bromodichloromethane 0.05 nd nd nd nd nd
cis-1,3-Dichloropropene 0.05 nd nd nd nd nd
trans~1,3-Dichloropropene 0.05 " nd nd nd - md nd
1,1,2-Trichloroethane 0.05 nd nd nd nd nd
1,3-Dichloropropane 0.05 nd nd " nd nd nd
Dibromochloromethane 0.05 nd nd nd nd nd
Tetrachloroethene (PCE) 0.02 nd 92% 96% nd 0.095 06.031 nd
Chlorobenzene 0.05 nd 96% 99% nd nd nd nd
1,1,1,2-Tetrachloroethane 0.05 nd nd nd nd nd
1,1,2,2-Tetrachloroethane 0.05 nd nd nd nd nd
1,2,3-Trichloropropane 0.05 nd nd nd nd nd
2-Chlorotoluene 0.05 nd nd nd nd nd
4-Chlorotoluene 0.05 nd nd nd nd nd
1,3-Dichlorobenzene 0.05 nd nd nd nd nd
1,4-Dichlorobenzene 0.05 nd nd nd nd nd
1,2-Dichlorobenzene 0.05 nd nd nd nd nd
1,2-Dibromo-3-Chloropropane  0.05  nd nd nd nd nd
1,2,4-Trichlorobenzene 0.05 nd nd and nd nd
Hexachloro-1,3-butadiene 0.05 nd nd nd nd nd
1,2,3-Trichlorobenzene 0.05 nd nd nd nd nd
Surrogate recoveries .
Dibromofluoromethane 104% 107% 101% 104% 106% 107% 105%
Toluene-d8 97% 90% 89% 92% 97% 1060% 96%
4-Bromofluorobenzene 114% 110% 109% 114% 110% 114% 107%

Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
Acceptable Recovery limits: 65% TO 135%
Acceptable RPD limit: 35%




ESN NORTHWEST CHEMISTRY LABORATORY

ESN Northwest
Environmental Associates, Inc 1210 Eastside Street SE Suite 200
CHRI-MAR APTS PROIECT Olympia, WA 98501
Client Project #36005 (360) 459-4670  (360) 459-3432 Fax
Lynnwood, Washington lab@esnnw.com

Analysis of Chlorinated Volatile Organic Compounds in Water by Method 8260C/5036C

Analytical Results

RL MB LCS LCSD Bi-Water B2-Water B3-Water B4-Water
Date analyzed (ug/Ly 02/10/16 02/10/16 02/10/16 02/10/16 02/10/16  02/10/16  03/10/16
Dichlorodifluoromethane 1.0 nd ad nd nd nd
Chloromethane 1.0 nd nd nd nd nd
Vinyl chloride 0.2 nd 89% 115% nd nd nd nd
Chloroethane 1.0 nd ad nd nd nd
Trichiorofluoromethane 1.0 nd nd nd nd nd
1,1-Dichloroethene 1.0 nd 84% 105% nd nd nd nd
Methylene chloride 1.0 nd nd nd nd nd
trans-1,2-Dichloroethene 1.0 nd nd nd nd nd
1,1-Dichloroethane 1.0 nd nd nd nd nd
cis-1,2-Dichloroethene 1.0 nd nd nd 1.0 nd
2,2-Dichloropropane 1.0 nd nd nd nd nd
Chloroform 1.0 nd 84% 102% nd nd nd nd
Bromochloromethane 1.0 nd nd nd nd nd
1,1,1-Trichloroethane 1.0 nd nd nd nd nd
1,2-Dichloroethane (EDC) 1.0 nd nd nd nd nd
1,1-Dichloropropene 1.0 nd nd nd nd nd
Carbon tetrachloride 1.0 nd nd nd nd nd
Trichloroethene (TCE) 1.0 nd 81% 98% nd nd 53 nd
1,2-Dichloropropane 1.0 nd nd nd nd nd
Bromodichloromethane 1.0 nd nd nd nd nd
cis-1,3-Dichloropropene 1.0 nd nd nd nd nd
trans-1,3-Dichloropropene 1.0 nd nd nd nd nd
1,1,2-Trichloroethane 1.0 nd nd nd nd nd
1,3-Dichloropropane L0 nd nd nd nd nd
Dibromochioromethane 1.0 nd nd ad nd nd
Tetrachloroethene (PCE) 1.0 nd 83% 103% nd 14 35 nd
Chlorobenzene 1.0 nd 77% 92% nd nd nd nd
1,1,1,2-Tetrachloroethane 1.0 nd nd nd nd - nd
1,1,2,2-Teirachloroethane 1.0 nd nd nd nd nd
1,2,3-Trichloropropane 1.0 nd nd nd nd nd
2-Chiorotoluene 1.0 nd ad nd nd nd
4-Chlorotoluene 1.0 nd nd nd nd nd
1,3-Dichlorobenzene 1.0 nd nd ad nd nd
1,4-Dichlorcbenzene 1.0 nd nd nd nd nd
1,2-Dichlorobenzene 1.0 nd nd nd nd nd
1,2-Dibromo-3-Chloropropane Lo nd nd nd nd nd
1,2,4-Trichlorobenzene 1.0 nd nd nd nd nd
Hexachloro-1,3-butadiene 1.0 nd nd nd nd nd
1,2,3-Trichlorobenzene 1.0 nd nd nd nd nd
Surrogate recoveries
Dibromofiuoromethane 113% 127% 118% 122% 123% 130% 131%
Toluene-d8 99% 98% 99% 99% 100% 97% 92%
4-Bromofluorobenzene 99% 97% 95% 93% 96% 96% 93%

Data Qualifiers and Analytical Comments

nd - not detected at listed reporting limits
Acceptable Recovery limits: 65% TO 135%
Acceptable RPD limit: 35%



ESN NORTHWEST CHEMISTRY LABORATORY

ESN Northwest
Environmental Associates, Inc ’ 1210 Eastside Street SE Suite 200
CHRI-MAR APTS PROJECT Olympia, WA 98501
Client Project #36005 (360) 459-4670  (360) 459-3432 Fax
Lynnwood, Washington lab@esnnw.com

Analysis of Chlorinated Volatile Organic Compounds in Water by Method 8260C/5030C

Analytical Results

RL _ BS5-Water Trip Blank
Date analyzed Q:giL) 02/10/16  (2/10/16
Dichlorediflucromethane 1.0 nd nd
Chloromethane 1.0 nd nd
Vinyl chloride 0.2 nd nd
Chloroethane 1.0 nd nd
Trichlorofluoromethane 1.0 nd nd
1,1-Dichloroethene 1.0 nd nd
Methylene chloride 1.0 ad nd
trans-1,2-Dichloroethene 1.0 nd nd
1,1-Dichloroethane 1.0 nd nd
cis-1,2-Dichloroethene 1.0 nd nd
2,2-Dichloropropane 1.0 . nd nd
Chloroform 1.0 nd nd
Bromochloromethane 1.0 nd nd
1,1,1-Trichlorcethane 1.0 nd nd
1,2-Dichioroethane (EDC) 1.0 nd nd
L,1-Dichloropropene 1.0 nd nd
Carbon tetrachloride 1.0 nd nd
Trichlorocthene (TCE) 1.0 nd nd
1,2-Dichloropropane 1.0 nd nd
Bromodichloromethane 1.0 nd nd
cis-1,3-Dichloropropene 1.0 nd nd
trans-1,3-Dichloropropene 1.0 nd nd
1,1,2-Trichloroethane 1.0 nd nd
1,3-Dichloropropane 1.0 nd nd
Dibromochloromethane Lo nd nd
Tetrachloroethene (PCE) 1.0 nd nd
Chlorobenzene 1.0 nd nd
1,1,1,2-Tetrachloroethane 1.0 nd nd
1,1,2,2-Tetrachloroethane 1.0 nd nd
1,2,3-Trichloropropane 1.0 nd nd
2-Chlorotoluene 1.0 nd nd
4-Chlorotoluene 1.0 nd nd
1,3-Dichlorobenzene 1.0 nd nd
1,4-Dichlorobenzene 1.0 nd nd
1,2-Dichlorobenzene 1.0 nd nd
1,2-Dibromo-3-Chloropropane 1.0 nd nd
1,2,4-Trichlorobenzene 1.0 nd nd
Hexachloro-1,3-butadiene 1.0 nd nd
1,2,3-Trichiorobenzene 1.0 ‘nd nd
Surrogate recoveries
Dibromofluoromethane 128% 129%
Toluene-d8 - 100% 93%
4-Bromofluorobenzene 93% 94%

Data Qualifiers and Analytical Comments

nd - not detected at listed reporting linits
Acceptable Recovery limits: 65% TO 135%
Acceptable RPD limit: 35%



ESN NORTHWEST CHEMISTRY LABORATORY

ESN Northwest
Environmental Associates, Inc 1210 Eastside Street SE Suite 200
CHRI-MAR APTS PROJECT Olympia, WA 98501
Client Project #36005 (360) 459-4670  (360) 459-3432 Fax
Lynnwood, Washington lab@esnnw.com

Analysis of Chlerinated Volatile Organic Compounds in Soil by Method 8260C/5035

RL MB LCS LCSD B3-15

Date extracted 02/08/16 02/08/16 02/08/16  02/04/16
Daie analyzed (mg/Kg) 02/08/16 02/08/16 02/08/16 _ 02/18/16
% Moisture

Dichlorodifluoromethane 0.05 nd nd
Chloromethane 0.05 nd nd
Vinyl chloride 0.02 nd 116% 91% nd
Chioroethane 0.05 nd nd
Trichlorofluoromethane 0.05 nd nd
1,1-Dichloroethene 0.05 nd 82% 66% nd
Methylene chloride 0.05 nd nd
trans-1,2-Dichloroethene 0.05 nd nd
1,1-Dichloroethane 0.05 nd nd
cis-1,2-Dichloroethene 0.05 nd nd
2,2-Dichloropropane 0.05 nd nd
Chloroform 0.05 nd 120% 94% nd
Bromochloromethane 0.05 nd ad
1,1,1-Trichlorocthane 0.05 nd . nd
1,2-Dichlorcethane (EDC) 0.05 ad nd
1,1-Dichloropropene 0.05 nd nd
Carbon tetrachloride 0.05 nd nd
Trichloroethene (TCE) 0.02 nd 124% 103% nd
1,2-Dichloropropane 0.05 nd 129% 100% nd
Bromodichlioromethane 0.05 nd nd
cis-1,3-Dichloropropene 0.05 nd nd
trans-1,3-Dichloropropene 0.65 nd nd
1,1,2-Trichloroethane 0.05 nd nd
1,3-Dichloropropane 0.05 nd nd
Dibromochloromethane 0.05 nd nd
Tetrachloroethene (PCE) 0.02 nd 128% 106% 0.10
Chlorobenzene 0.05 nd 130% 106% nd
1,1,1,2-Tetrachloroethane 0.05 nd : nd
1,1,2,2-Tetrachlorocthane 0.05 nd nd
1,2,3-Trichloropropane 0.05 nd nd
2-Chlorotoluene 0.05 nd nd
4-Chlorotoluene 0.05 nd nd
1,3-Dichlorobenzene 0.05 nd nd
1,4-Dichlorobenzene 0.05 nd nd
1,2-Dichlorobenzene 0.05 nd nd
1,2-Dibromo-3-Chloropropane  0.05 nd nd
1,2,4-Trichlorobenzene 0.05 nd nd
Hexachloro-1,3-butadiene 0.05 nd nd
1,2,3-Trichlorobenzene 0.05 nd nd
Surrogate recoveries

Dibromofluoromethane 98% 98% 95% 96%
Toluene-d8 101% 97% 99% 103%
4-Bromofluorobenzene 104% 98% 99% 103%

Data Qualificrs and Analytical Comments
nd - not detected at listed reporting limits
Acceptable Recovery limits: 65% TO 135%
Acceptable RPD limit: 35%
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2/16/2016

Mr. Steve Loague
ESN Northwest
1210 Eastside St
SE Suite 200
Olympia WA 98501

Project Name: Chri-Mar Apts.
Project #: 36005
Workorder #: 1602170A

Dear Mr. Steve Loague

The following report includes the data for the above referenced project for sample(s)
received on 2/9/2016 at Air Toxics Ltd.

The data and associated QC analyzed by TO-15 are compliant with the project
requirements or laboratory criteria with the exception of the deviations noted in the
attached case narrative.

Thank you for choosing Eurofins Air Toxics Inc. for your air analysis needs. Eurofins Air
Toxics Inc. is committed to providing accurate data of the highest quality. Please feel free

the Project Manager: Kelly Buettner at 916-985-1000 if you have any questions
regarding the data in this report.

Regards,

Kelly Buettner

Project Manager

& Eurolins Lancaster Laboratories Company

Eurcfinzs Alr Toxics, inc. 150 Blue Eavine Road, Suite B T 1 915-985-1000
Folsom, CA 95630 F | 916-985.102C
e airtaxics com
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WORK ORDER #:  1602170A

Work Order Summary

CLIENT: Mr. Steve Loague BILL TO: Mr. Steve Loague

ESN Northwest ESN Northwest

1210 Eastside St 1210 Eastside St

SE Suite 200 SE Suite 200

Olympia, WA 98501 Olympia, WA 98501
PHONE: 360-459-4670 P.O.# 36005
FAX: 360-4595-3432 PROJECT # 36005 Chri-Mar Apts.
DATE RECEIVED: 02/09/2016 CONTACT: Kelly Buettner
DATE COMPLETED:  02/16/2016

RECEIPT FINAL

FRACTION # NAME TEST VAC./PRES. PRESSURE
01A B-1 TO-15 0.8 "Hg 14.6 psi
02A B-3 TO-15 3.9 "Hg 14.6 psi
03A Lab Blank TO-15 NA NA
04A CCv TO-15 NA NA
05A LCS TO-15 NA NA
0SAA LCSD TO-15 NA NA

s
’ pATE: 02/16/16

CERTIFIED BY:

Technical Director

Certification numbers: AZ Licensure AZ0775, NJ NELAP - CA016, NY NELAP - 1 1291,
TX NELAP - T104704343-14-7, UT NELAP CA009332014-5, VA NELAP - 460197, WA NELAP - C935
Name of Accreditation Body: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number: CA300005, Effective date: 10/1 8/2014, Expiration date: 10/17/2015.
Eurofins Air Toxics Inc.. certifies that the test results contained in this report meet all requirements of the NELAC standards

This report shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics, Inc.
180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 9563
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

Page 2 of 16
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LABORATORY NARRATIVE
EPA Method TO-15
ESN Northwest
Workorder# 1602170A
Two 1 Liter Summa Canister samples were received on February 09, 2016. The laboratory performed

analysis via EPA Method TO-15 using GC/MS in the full scan mode.

This workorder was independently validated prior to submittal using 'USEPA National Functional
Guidelines' as generally applied to the analysis of volatile organic compounds in air. A rules-based, logic
driven, independent validation engine was employed to assess completeness, evaluate pass/fail of relevant
project quality control requirements and verification of all quantified amounts.

Receiving Notes

There were no receiving discrepancies.

Analvtical Notes

There were no analytical discrepancies.

Definition of Data Qualifving Flags

Eight qualifiers may have been used on the data analysis sheets and indicates as follows:

B - Compound present in laboratory blank greater than reporting limit (background subtraction not
performed).

J - Estimated value.

E - Exceeds instrument calibration range.

S - Saturated peak.

Q - Exceeds quality control limits.

U - Compound analyzed for but not detected above the reporting limit, LOD, or MDL value. See
data page for project specific U-flag definition.

UJ- Non-detected compound associated with low bias in the CCV

N - The identification is based on presumptive evidence.

File extensions may have been used on the data analysis sheets and indicates
as follows:

a-File was requantified

b-File was quantified by a second column and detector

r1-File was requantified for the purpose of reissue

Page 3 of 16
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Summary of Detected Compounds
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EPA METHOD TO-15 GC/MS FULL SCAN

Client Sample ID: B-1
Lab ID#: 1602170A-01A

Rpt. Limit Amount Rpt. Limit Amount
Compound (ppbv) (ppbv) (ug/m3) (ug/m3)
1,3-Butadiene 1.0 27 23 59
Ethanol 41 19 7.7 36
Acetone 10 100 24 240
Carbon Disulfide 41 4.2 13 13
Hexane 1.0 12 3.6 42
2-Butanone (Methyl Ethyl Ketone) 4.1 16 12 47
Tetrahydrofuran 1.0 1.3 3.0 3.9
Cyclohexane 1.0 52 3.5 18
Benzene 1.0 15 3.3 48
Heptane 1.0 4.4 42 18
Toluene 1.0 13 3.9 48
m,p-Xylene 1.0 2.3 4.4 10
Client Sample ID: B-3
Lab ID#: 1602170A-02A

Rpt. Limit Amount Rpt. Limit Amount
Compound (ppbv) (ppbv) (ug/m3) {(ug/m3)
1,3-Butadiene 1.1 73 25 160
Acetone 11 70 27 170
Carbon Disulfide 46 11 14 35
Hexane 1.1 23 4.0 80
2-Butanone (Methy! Ethyl Ketone) 4.6 10 14 30
Tetrahydrofuran 1.1 1.3 3.4 3.9
Cyclohexane 1.1 8.8 3.9 30
2,2,4-Trimethylpentane 1.1 17 53 8.1
Benzene 1.1 18 3.6 58
Heptane 1.1 5.8 4.7 24
Trichloroethene 1.1 3.7 6.2 20
Toluene 1.1 12 4.3 47
Tetrachloroethene 1.1 56 7.8 38
m,p-Xylene 1.1 22 5.0 9.4

Page 4 of 16
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Client Sample ID: B-1
Lab ID#: 1602170A-01A
EPA METHOD TO-15 GC/MS FULL SCAN

File Name: 3021214 Date of Collection: 2/4/16 9:52:00 AM
Dil. Factor: 2.05 Date of Analysis: 2/12/16 11:01 PM
Rpt. Limit Amount Rpt. Limit Amount
Compound {(ppbv) (ppbv) (ug/m3) (ug/m3)
Freon 12 1.0 Not Detected 5.1 Not Detected
Freon 114 1.0 Not Detected 7.2 Not Detected
Chloromethane 10 Not Detected 21 Not Detected
Vinyl Chioride 1.0 Not Detected 2.6 Not Detected
1,3-Butadiene 1.0 27 2.3 59
Bromomethane 10 Not Detected 40 Not Detected
Chloroethane 4.1 Not Detected 11 Not Detected
Freon 11 1.0 Not Detected 58 Not Detected
Ethanol 4.1 19 7.7 36
Freon 113 1.0 Not Detected 7.8 Not Detected
1,1-Dichloroethene 1.0 Not Detected 4.1 Not Detected
Acetone 10 100 24 240
2-Propanol 41 Not Detected 10 Not Detected
Carbon Disulfide 4.1 4.2 13 13
3-Chloropropene 41 Not Detected 13 Not Detected
Methylene Chioride 10 Not Detected 36 Not Detected
Methyl! tert-buty! ether 1.0 Not Detected 37 Not Detected
trans-1,2-Dichloroethene 1.0 Not Detected 4.1 Not Detected
Hexane 1.0 12 36 42
1,1-Dichloroethane 1.0 Not Detected 4.1 Not Detected
2-Butanone (Methyl Ethyl Ketone) 4.1 16 12 47
cis-1,2-Dichloroethene 1.0 Not Detected 4.1 Not Detected
Tetrahydrofuran 1.0 1.3 3.0 3.9
Chloroform . 1.0 Not Detected 5.0 Not Detected
1,1,1-Trichloroethane 1.0 Not Detected 56 Not Detected
Cyclohexane 1.0 52 3.5 18
Carbon Tetrachloride 1.0 Not Detected 6.4 Not Detected
2,2 4-Trimethylpentane 1.0 Not Detected 4.8 Not Detected
Benzene 1.0 15 3.3 48
1,2-Dichloroethane 1.0 Not Detected 4.1 Not Detected
Heptane 1.0 4.4 42 18
Trichloroethene 1.0 Not Detected 55 Not Detected
1,2-Dichloropropane 1.0 Not Detected 47 Not Detected
1,4-Dioxane 4.1 Not Detected 15 Not Detected
Bromodichioromethane 1.0 Not Detected 6.9 Not Detected
cis-1,3-Dichloropropene 1.0 Not Detecied 4.6 Not Detected
4-Methyl-2-pentanone 1.0 Not Detected 42 Not Detected
Toluene 1.0 13 39 48
trans-1,3-Dichloropropene 1.0 Not Detected 46 Not Detected
1,1,2-Trichloroethane 1.0 Not Detected 56 Not Detected
Tetrachloroethene 1.0 Not Detected 7.0 Not Detected
2-Hexanone 4.1 Not Detected 17 Not Detected
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EPA METHOD TO-15 GC/MS FULL SCAN

Client Sample ID: B-1
Lab ID#: 1602170A-01A

File Name: 3021214 Date of Collection: 2/4/16 9:52:00 AM
Dil. Factor: 2.05 Date of Analysis: 2/12/16 11:01 PM

Rpt. Limit Amount Rpt. Limit Amount
Compound {ppbv) (ppbv) {ug/m3) (ug/m3)
Dibromochlioromethane 1.0 Not Detected 8.7 Not Detected
1,2-Dibromoethane (EDB) 1.0 Not Detected 7.9 Not Detected
Chlorobenzene 1.0 Not Detected 47 Not Detected
Ethyl Benzene 1.0 Not Detected 4.4 Not Detected
m,p-Xylene 1.0 2.3 4.4 10
o-Xylene 1.0 Not Detected 4.4 Not Detected
Styrene 1.0 Not Detected 4.4 Not Detected
Bromoform 1.0 Not Detected 10 Not Detected
Cumene 1.0 Not Detected 50 Not Detected
1.1,2,2-Tetrachloroethane 1.0 Not Detected 7.0 Not Detected
Propylbenzene 1.0 Not Detected 5.0 Not Detected
4-Ethyltoluene 1.0 Not Detected 5.0 Not Detected
1,3,5-Trimethylbenzene 1.0 Not Detected 5.0 Not Detected
1,2,4-Trimethylbenzene 1.0 Not Detected 5.0 Not Detected
1,3-Dichlorobenzene 1.0 Not Detected 6.2 Not Detected
1,4-Dichlorobenzene 1.0 Not Detected 6.2 Not Detected
alpha-Chlorotoluene 1.0 Not Detected 53 Not Detected
1,2-Dichlorobenzene 1.0 Not Detected 6.2 Not Detected
1,2,4-Trichlorobenzene 4.1 Not Detected 30 Not Detected
Hexachlorobutadiene 4.1 Not Detected 44 Not Detected
Container Type: 1 Liter Summa Canister

Method

Surrogates %Recovery Limits
Toluene-d8 106 70-130
1,2-Dichloroethane-d4 105 70-130
4-Bromofiuorobenzene 98 70-130
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Client Sample ID: B-3
Lab ID#: 1602170A-02A

EPA METHOD T0-15 GC/MS FULL SCAN

Page 7 of 16

File Name: 3021215 Date of Collection: 2/4/16 12:05:00 PM
Dil. Factor: 2.29 Date of Analysis: 2/12/16 11:28 PM
Rpt. Limit Amount Rpt. Limit Amount
Compound (ppbv) (ppbv) (ug/m3) (ug/m3)
Freon 12 1.1 Not Detected 57 Not Detected
Freon 114 1.1 Not Detected 8.0 Not Detected
Chloromethane 11 Not Detected 24 Not Detected
Vinyl Chioride 1.1 Not Detected 29 Not Detected
1,3-Butadiene 1.1 73 25 160
Bromomethane 11 Not Detected 44 Not Detected
Chloroethane 4.6 Not Detected 12 Not Detected
Freon 11 1.1 Not Detected 6.4 Not Detected
Ethanol 4.6 Not Detected 8.6 Not Detected
Freon 113 1.1 Not Detected 8.8 Not Detected
1,1-Dichloroethene 1.1 Not Detected 4.5 Not Detected
Acetone 11 70 ) 27 170
2-Propanol 4.6 Not Detected 11 Not Detected
Carbon Disulfide 4.8 11 14 35
3-Chloropropene 4.6 Not Detected 14 Not Detected
Methylene Chloride 11 Not Detected 40 Not Detected
Methyl tert-butyl ether 1.1 Not Detected 4.1 Not Detected
trans-1,2-Dichloroethene 1.1 Not Detected 4.5 Not Detected
Hexane 1.1 23 4.0 80
1,1-Dichioroethane 1.1 Not Detected 4.6 Not Detected
2-Butanone (Methy! Ethyl Ketone) 486 10 14 30
cis-1,2-Dichloroethene 1.1 Not Detected 4.5 Not Detected
Tetrahydrofuran 1.1 1.3 3.4 3.9
Chloroform 1.1 Not Detected 56 Not Detected
1.1,1-Trichloroethane 1.1 Not Detected 8.2 Not Detected
~ Cyclohexane 1.1 8.8 3.9 30
Carbon Tetrachloride 1.1 Not Detected 7.2 Not Detected
2,2,4-Trimethylpentane 1.1 1.7 53 8.1
Benzene 1.1 18 36 59
1,2-Dichloroethane 1.1 Not Detected 46 Not Detected
Heptane 1.1 58 4.7 24
Trichloroethene 1.1 37 6.2 20
1,2-Dichloropropane 1.1 Not Detected 53 Not Detected
1,4-Dioxane 4.6 Not Detected 16 Not Detected
Bromodichloromethane 1.1 Not Detected 7.7 Not Detected
cis-1,3-Dichloropropene 1.1 Not Detected 52 Not Detected
4-Methyl-2-pentanone 1.1 Not Detected 47 Not Detected
Toluene 1.1 12 4.3 47
trans-1,3-Dichloropropene 1.1 Not Detected 5.2 Not Detected
1,1,2-Trichloroethane 1.1 Not Detected 6.2 Not Detected
Tetrachloroethene 1.1 56 7.8 38
2-Hexanone 4.6 Not Detected 19 Not Detected
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Client Sample ID: B-3
Lab ID#: 1602170A-02A

EPA METHOD TO-15 GC/MS FULL SCAN

File Name: 3021215 Date of Collection: 2/4/16 12:05:00 PM
Dil. Factor: 2.29 Date of Analysis: 2/12/16 11:28 PM

Rpt. Limit Amount Rpt. Limit Amount
Compound (ppbv) (ppbv) {(ug/m3) {ug/m3)
Dibromochioromethane 1.1 Not Detected 0.8 Not Detected
1,2-Dibromoethane (EDB) 1.1 Not Detected 8.8 Not Detected
Chlorobenzene 1.1 Not Detected 53 Not Detected
Ethyl Benzene 1.1 Not Detected 5.0 Not Detected
m,p-Xylene 1.1 22 50 9.4
o-Xylene 1.1 Not Detected 5.0 Not Detected
Styrene 1.1 Not Detected 4.9 Not Detected
Bromoform 1.1 Not Detected 12 Not Detected
Cumene 1.1 Not Detected 56 Not Detected
1,1,2,2-Tetrachloroethane 1.1 Not Detected 7.9 Not Detected
Propylbenzene 1.1 Not Detected 5.6 Not Detected
4-Ethyitoluene 1.1 Not Detected 5.8 Not Detected
1,3,5-Trimethylbenzene 1.1 Not Detected 586 Not Detected
1,2,4-Trimethylbenzene 1.1 Not Detected 56 Not Detected
1,3-Dichlorobenzene 1.1 Not Detected 6.9 Not Detected
1,4-Dichlorobenzene 1.1 Not Detected 6.9 Not Detected
alpha-Chlorotoluene 1.1 Not Detected 59 Not Detected
1,2-Dichlorobenzene 1.1 Not Detected 6.9 Not Detected
1,2,4-Trichlorobenzene 4.6 Not Detected 34 Not Detected
Hexachlorobutadiene 4.6 Not Detected 49 Not Detected
Container Type: 1 Liter Summa Canister

Method

Surrogates %Recovery Limits
Toluene-d8 110 70-130
1,2-Dichloroethane-d4 114 70-130
4-Bromofluorobenzene 100 70-130
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Client Sample ID: Lab Blank
Lab ID#: 1602170A-03A
EPA METHOD TQ-15 GC/MS FULL SCAN
File Name: 3021206 Date of Collection: NA
Dil. Factor: 1.00 Date of Analysis: 2/12/16 01:41 PM
Rpt. Limit Amount Rpt. Limit Amount
Compound (ppbv) (ppbv) (ug/m3) {ug/m3)
Freon 12 0.50 Not Detected 25 Not Detected
Freon 114 0.50 Not Detected 35 Not Detected
Chloromethane 50 Not Detected 10 Not Detected
Viny! Chloride 0.50 Not Detected 1.3 Not Detected
1,3-Butadiene 0.50 Not Detected 1.1 Not Detected
Bromomethane 5.0 Not Detected 19 Not Detected
Chloroethane 2.0 Not Detected 53 Not Detected
Freon 11 0.50 Not Detected 2.8 Not Detected
Ethanol 2.0 Not Detected 3.8 Not Detected
Freon 113 0.50 Not Detected 3.8 Not Detected
1,1-Dichloroethene 0.50 Not Detected 2.0 Not Detected
Acetone 5.0 Not Detected 12 Not Detected
2-Propanol 2.0 Not Detected 4.9 Not Detected
Carbon Disulfide 2.0 Not Detected 6.2 Not Detected
3-Chioropropene 20 Not Detected 6.3 Not Detected
Methylene Chloride 5.0 Not Detected 17 Not Detected
Methy! tert-butyl ether 0.50 Not Detected 1.8 Not Detected
trans-1,2-Dichloroethene 0.50 Not Detected 2.0 Not Detected
Hexane 0.50 Not Detected 1.8 Not Detected
1,1-Dichloroethane 0.50 Not Detected 2.0 Not Detected
2-Butanone (Methyl Ethyl Ketone) 2.0 Not Detected 59 Not Detected
cis-1,2-Dichloroethene 0.50 Not Detected 2.0 Not Detected
Tetrahydrofuran 0.50 Not Detected 15 Not Detected
Chloroform 0.50 Not Detected 24 Not Detected
1.1,1-Trichloroethane 0.50 Not Detected 2.7 Not Detected
Cyclohexane 0.50 Not Detected 1.7 Not Detected
Carbon Tetrachloride 0.50 Not Detected 3.1 Not Detected
2,2,4-Trimethylpentane 0.50 Not Detected 23 Not Detected
Benzene 0.50 Not Detected 1.6 Not Detected
1,2-Dichloroethane 0.50 Not Detected 2.0 Not Detected
Heptane 0.50 Not Detected 20 Not Detected
Trichloroethene 0.50 Not Detected 27 Not Detected
1,2-Dichloropropane 0.50 Not Detected 23 Not Detected
1,4-Dioxane 2.0 Not Detected 7.2 Not Detected
Bromodichloromethane 0.50 Not Detected 34 Not Detected
cis-1,3-Dichloropropene 0.50 Not Detected 2.3 Not Detected
4-Methyl-2-pentanone 0.50 Not Detected 20 Not Detected
Toluene 0.50 Not Detected 1.9 Not Detected
trans-1,3-Dichloropropene 0.50 Not Detected 2.3 Not Detected
1,1,2-Trichloroethane 0.50 Not Detected 2.7 Not Detected
Tetrachloroethene 0.50 Not Detected 3.4 Not Detected
2-Hexanone 2.0 Not Detected 8.2 Not Detected
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Client Sample ID: Lab Blank
Lab ID#: 1602170A-03A
EPA METHOD TO-15 GC/MS FULL SCAN

File Name: 3021206 Date of Collection: NA
Dil. Factor: 1.00 Date of Analysis: 2/12/16 01:41 PM
Rpt. Limit Amount Rpt. Limit Amount
Compound (ppbv) {ppbv) (ug/m3) {ug/m3)
Dibromochioromethane 0.50 Not Detected 42 Not Detected
1,2-Dibromoethane (EDB) 0.50 Not Detected 3.8 Not Detected
Chlorobenzene 0.50 Not Detected 2.3 Not Detected
Ethyl Benzene 0.50 Not Detected 22 Not Detected
m,p-Xylene 0.50 Not Detected 22 Not Detected
o-Xylene 0.50 Not Detected 2.2 Not Detected
Styrene 0.50 Not Detected 21 Not Detected
Bromoform 0.50 Not Detected 52 Not Detected
Cumene 0.50 Not Detected 2.4 Not Detected
1,1,2,2-Tetrachloroethane 0.50 Not Detected 34 Not Detected
Propylbenzene 0.50 Not Detected 2.4 Not Detected
4-Ethyltoluene 0.50 Not Detected 2.4 Not Detected
1,3,5-Trimethylbenzene 0.50 Not Detected 2.4 Not Detected
1,2,4-Trimethyibenzene 0.50 Not Detected 2.4 Not Detected
1,3-Dichlorobenzene 0.50 Not Detected 3.0 Not Detected
1,4-Dichlorobenzene 0.50 Not Detected 3.0 Not Detected
alpha-Chlorotoluene 0.50 Not Detected 286 Not Detected
1,2-Dichlorobenzene 0.50 Not Detected 3.0 Not Detected
1,2,4-Trichlorobenzene 2.0 Not Detected 15 Not Detected
Hexachiorobutadiene 2.0 Not Detected 21 Not Detected

Container Type: NA - Not Applicable

Method
Surrogates %Recovery Limits
Toluene-d8 103 70-130
1,2-Dichioroethane-d4 103 70-130
4-Bromofluorobenzene 102 70-130
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Client Sample ID: CCV
Lab ID#: 1602170A-04A
EPA METHOD TO-15 GC/MS FULL SCAN

File Name: 3021202 Date of Collection: NA
Dil. Factor: 1.00 Date of Analysis: 2/12/16 12:01 PM
Compound %Recovery
Freon 12 102
Freon 114 98
Chloromethane 102
Viny! Chioride 101
1,3-Butadiene 94
Bromomethane 104
Chioroethane 98
Freon 11 29
Ethanol 105
Freon 113 98
1,1-Dichloroethene 100
Acetone 100
2-Propanol 105
Carbon Disulfide 101
3-Chioropropene 100
Methylene Chloride 101
Methyl tert-butyl ether 101
trans-1,2-Dichloroethene 103
Hexane 101
1,1-Dichloroethane 103
2-Butanone (Methyl Ethyl Ketone) 98
cis-1,2-Dichloroethene 29
Tetrahydrofuran 100
Chloroform 100
1,1,1-Trichloroethane 98
Cyclohexane 100
Carbon Tetrachloride 98
2,2,4-Trimethylpentane 101
Benzene o7
1,2-Dichloroethane 101
Heptane 96
Trichloroethene 97
1,2-Dichloropropane 94
1,4-Dioxane 97
Bromodichloromethane 99
cis-1,3-Dichloropropene 100
4-Methyl-2-pentanone 98
Toluene a5
trans-1,3-Dichloropropene 102
1,1,2-Trichioroethane 95
Tetrachloroethene 99
2-Hexanone 99
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Client Sample ID: CCV
Lab ID#: 1602170A-04A
EPA METHOD TO-15 GC/MS FULL SCAN

File Name: 3021202 Date of Collection: NA
Dil. Factor: 1.00 Date of Analysis: 2/12/16 12:01 PM
Compound %Recovery
Dibromochioromethane o9
1,2-Dibromoethane (EDB) a9
Chlorobenzene 97
Ethyl Benzene 100
m,p-Xylene 102
o-Xylene 99
Styrene 102
Bromoform 104
Cumene 100
1,1,2,2-Tetrachloroethane 98
Propylbenzene 98
4-Ethyltoluene 99
1,3,5-Trimethylbenzene Q9
1,2,4-Trimethylbenzene 100
1,3-Dichlorobenzene o8
1,4-Dichlorobenzene 96
alpha-Chlorotoluene 101
1,2-Dichlorobenzene 94
1,2,4-Trichlorobenzene 101
Hexachlorobutadiene 100

Container Type: NA - Not Applicable

Method
Surrogates %Recovery Limits
Toluene-d8 103 70-130
1,2-Dichloroethane-d4 102 70-130
4-Bromofluorobenzene 103 70-130
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Client Sample ID: LCS
Lab ID#: 1602170A-05A

EPA METHOD TO-15 GC/MS FULL SCAN

File Name: 3021203 Date of Collection: NA
Dil. Factor: 1.00 Date of Analysis: 2/12/16 12:25 PM
Method
Compound %Recovery Limits
Freon 12 107 70-130
Freon 114 104 70-130
Chloromethane 103 70-130
Vinyl Chloride 107 70-130
1,3-Butadiene 97 70-130
Bromomethane 107 70-130
Chloroethane 105 70-130
Freon 11 102 70-130
Ethanol 105 70-130
Freon 113 97 70-130
1,1-Dichloroethene 102 70-130
Acetone 102 70-130
2-Propanol 108 70-130
Carbon Disulfide 91 70-130
3-Chioropropene 99 70-130
Methylene Chloride 104 70-130
Methyl tert-butyl ether 101 70-130
trans-1,2-Dichloroethene 107 70-130
Hexane 103 70-130
1,1-Dichloroethane 106 70-130
2-Butanone (Methy! Ethyl Ketone) 99 70-130
cis-1,2-Dichloroethene 101 70-130
Tetrahydrofuran 100 70-130
Chloroform 102 70-130
1,1,1-Trichloroethane 100 70-130
Cyclohexane 102 70-130
Carbon Tetrachloride 100 70-130
2,2,4-Trimethylpentane 104 70-130
Benzene 98 70-130
1,2-Dichloroethane 102 70-130
Heptane 98 70-130
Trichloroethene 100 70-130
1,2-Dichloropropane 97 70-130
1,4-Dioxane 94 70-130
Bromodichloromethane 103 70-130
cis-1,3-Dichloropropene 96 70-130
4-Methyl-2-pentanone 96 70-130
Toluene 97 70-130
trans-1,3-Dichloropropene 101 70-130
1,1,2-Trichloroethane 95 70-130
Tetrachloroethene 98 70-130
2-Hexanone 97 70-130
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Client Sample ID: L.CS
Lab ID#: 1602170A-05A
EPA METHOD TO-15 GC/MS FULL SCAN

File Name: 3021203 Date of Collection: NA
Dil. Factor: 1.00 Date of Analysis: 2/12/16 12:25 PM

Method
Compound %Recovery Limits
Dibromochioromethane 101 70-130
1,2-Dibromoethane (EDB) 100 70-130
Chlorobenzene 97 70-130
Ethyl Benzene 97 70-130
m,p-Xylene 99 70-130
o-Xylene 100 70-130
Styrene 102 70-130
Bromoform 105 70-130
Cumene 100 70-130
1,1,2,2-Tetrachloroethane o8 70-130
Propylbenzene 99 70-130
4-Ethyltoluene 99 70-130
1,3,5-Trimethylbenzene 98 70-130
1,2,4-Trimethylbenzene 100 70-130
1,3-Dichlorobenzene 98 70-130
1,4-Dichlorobenzene 26 70-130
alpha-Chlorotoluene 105 70-130
1,2-Dichlorobenzene 94 70-130
1,2,4-Trichlorobenzene 102 70-130
Hexachlorobutadiene 104 70-130
Container Type: NA - Not Applicable

Method
Surrogates %Recovery Limits
Toluene-d8 103 70-130
1,2-Dichloroethane-d4 102 70-130
4-Bromofluorobenzene 102 70-130
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Client Sample ID: LCSD
Lab ID#: 1602170A-05AA

EPA METHOD TO-15 GC/MS FULL SCAN

File Name: 3021204 Date of Collection: NA
Dil. Factor: 1.00 Date of Analysis: 2/12/16 12:50 PM
Method
Compound %Recovery Limits
Freon 12 104 70-130
Freon 114 102 70-130
Chioromethane 102 70-130
Viny! Chloride 106 70-130
1,3-Butadiene 95 70-130
Bromomethane 104 70-130
Chloroethane 102 70-130
Freon 11 101 70-130
Ethanol 109 70-130
Freon 113 95 70-130
1,1-Dichloroethene 101 70-130
Acetone 28 70-130
2-Propanol 106 70-130
Carbon Disulfide 90 70-130
3-Chloropropene 95 70-130
Methylene Chloride 101 70-130
Methy! tert-butyl ether 99 70-130
trans-1,2-Dichloroethene 103 70-130
Hexane 102 70-130
1,1-Dichloroethane 103 70-130
2-Butanone (Methyi Ethyl Ketone) 96 70-130
cis-1,2-Dichloroethene 97 70-130
Tetrahydrofuran 99 70-130
Chioroform 101 70-130
1,1,1-Trichloroethane o8 70-130
Cyclohexane 100 70-130
Carbon Tetrachloride 97 70-130
2,2, 4-Trimethylpentane 102 70-130
Benzene 98 70-130
1,2-Dichlorcethane 100 70-130
Heptane 96 70-130
Trichloroethene 99 70-130
1,2-Dichloropropane 96 70-130
1,4-Dioxane 96 70-130
Bromodichloromethane 101 70-130
cis-1,3-Dichloropropene 95 70-130
4-Methyl-2-pentanone 95 70-130
Toluene 97 70-130
trans-1,3-Dichloropropene 101 70-130
1,1,2-Trichloroethane 95 70-130
Tetrachloroethene 98 70-130
2-Hexanone 96 70-130

Page 150f 16




= eurofins |

Client Sample ID: LCSD
Lab ID#: 1602170A-05AA

EPA METHOD TO-15 GC/MS FULL SCAN

File Name: 3021204 Date of Collection: NA
Dil. Factor: 1.00 Date of Analysis: 2/12/16 12:50 PM

Method
Compound %Recovery Limits
Dibromochloromethane 101 70-130
1,2-Dibromoethane (EDB) 99 70-130
Chlorobenzene 97 70-130
Ethyi Benzene 98 70-130
m,p-Xylene 29 70-130
o-Xylene 102 70-130
Styrene 102 70-130
Bromoform 105 70-130
Cumene 29 70-130
1,1,2,2-Tetrachloroethane 98 70-130
Propylbenzene 99 70-130
4-Ethyltoluene 08 70-130
1,3,5-Trimethylbenzene 101 70-130
1,2,4-Trimethylbenzene 100 70-130
1,3-Dichlorobenzene 93 70-130
1,4-Dichlorobenzene 96 70-130
alpha-Chiorotoluene 104 70-130
1,2-Dichlorobenzene 94 70-130
1,2,4-Trichlorobenzene 108 70-130
Hexachiorobutadiene 107 70-130
Container Type: NA - Not Applicable

Method
Surrogates %Recovery Limits
Toluene-d8 101 70-130
1,2-Dichloroethane-d4 96 70-130
4-Bromofluorobenzene 102 70-130
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LIMITED AIR SAMPLING AND TESTING

Chri-Mar Apartments
19618-19628 68" Avenue West
Lynnwood, Washington

MILESTONE PROPERTIES



ENVIRONMENTAL
ASSOCIATES, INC.

1380 - 112" Avenue Northeast, Suite 300
Bellevue, Washington 98004

(425) 455-9025 Office

(888) 453-5394 Toll Free

(425) 455-2316 Fax

March 22, 2016 JN-36005-1

Ms. Rhoda Altom
Milestone Properties

P.O. Box 18379

Seattle, Washington 98118

Subject: LIMITED AIR SAMPLING & TESTING
Chri-Mar Apartments
19618-19628 68™ Avenue West
Lynnwood, Washington

Dear Ms. Altom:

Environmental Associates, Inc. (EAI) has performed limited sampling and testing of indoor and
outdoor air at selected localities on the subject property. The purpose of this work was to make an
assessment for the potential presence of select volatile organic compounds (VOCs) previously
detected in shallow subsurface materials (benzene, 1,3-butadiene, tetrachloroethene (PCE), and
trichloroethene (TCE)) in indoor and outdoor air at the subject property and to evaluate whether
those compounds (if present) would pose a risk to on-site tenants. This report, prepared in
accordance with the terms of our proposal dated March 2, 2016, summarizes our approach to the
project along with results and conclusions.

The contents of this report are confidential and are intended solely for your use and the use of your
representatives. Two (2) copies of this report are being distributed to you. No other distribution or
discussion of this report will take place without your prior approval in writing.

Associate Offices: Oregon / San Francisco Bay Area



Milestone Properties ' JN-36005-1
March 22, 2016 Page - 2

We appreciate the opportunity to be of service on this assignment. If you have any questions or if
we may be of additional service, please do not hesitate to contact us.

Respectfully submitted,

ENVIRONMENTAL TES, INC.

Don W. Spencer, M.xc., P.G., R.E.A.
Principal

License: 604 (Washington)
License: 11464 (Oregon)
License: 876 (California)
License: 5195 (Illinois)
License: 0327 (Mississippi)

ENVIRONMENTAL ASSOCIATES, INC.



LIMITED AIR SAMPLING AND TESTING

Chri-Mar Apartments
19618-19628 68™ Avenue West
Lynnwood, Washington
Prepared for:
Milestone Properties
P.O. Box 18379
Seattle, Washington 98118

Questions regarding this investigation, the conclusions reached and the recommendations
given should be addressed to one of the following undersigned.

e

?c/Zuem ,
nvironmental Geologist / Project Manager

@MQD

Don W. Spencer, M ¢, P.G,RE.A.
Principal

License: 604 (Washington) "

License: 11464 (Oregon) e

License: 876 (California) ‘ DQN W._SPENCER

License: 5195 (Illinois)

License: 0327 (Mississippi)

Reference Job Number: JN 36005-1 March 22, 2016
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INTRODUCTION/SCOPE OF WORK

SITE/PROJECT DESCRIPTION

The subject property is comprised of two (2) rectangular-shaped parcels (tax parcel numbers
27042000201000, 27042000200900) covering approximately 1.41 acres of land. The property is
currently occupied by four (4) two-story apartment buildings constructed between 1962 and 1963.
The approximate location of the site is shown on the Vicinity/Topographic Map, Plate 1, appended
herewith.

Background

EAl previously presented Milestone Properties with a report titled Limited Subsurface Sampling and
Testing on February 19, 2016. That report documented the results of soil, groundwater, and soil-
vapor sampling and testing on the northern portion of the property in relation to a historic off-site
dry cleaner and gas station/service shop formerly located on the adjacent northern parcels. That
report documented the presence of PCE in soils and PCE and TCE groundwater at concentrations
exceeding their applicable MTCA Method-A cleanup limits. Additionally, soil-vapor samples
collected from shallow depths adjacent to on-site buildings (address numbers 19618 and 19620)
detected concentrations of benzene, 1,3-butadiene, and TCE at concentrations exceeding their
MTCA Method-B screening limits.

Current Study

Your expressed interests to conduct a preliminary evaluation of indoor and outdoor air to assess the
potential for the presence of benzene, 1,3-butadiene, tetrachloroethene (PCE), and trichloroethene
(TCE) as memorialized in EAI’s proposal dated March 2, 2016, formed the basis for the following
scope of work:

° Collect two (2) indoor air samples from ground level units of buildings 19618 and 19620,
as well as one (1) outdoor air sample from the northern exterior of the subject site. Samples
were collected over a 24-hour timeframe into laboratory prepared summa canisters.

° Laboratory analysis of the air samples for benzene, 1,3-butadiene, tetrachloroethene (PCE),
and trichloroethene (TCE).

° Preparation of this summary report documenting the methodology and results of the
investigation.

ENVIRONMENTAL ASSOCIATES, INC.
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FINDINGS

AIR SAMPLING PROCEDURE

Three (3) 6-liter summa canisters were deployed at various locations on the property (depicted on
Plate 2, Site Plan) on March 8, 2016. The samplers were placed within a ground-level managers
office in building 19618, within ground-level apartment #123 in building 19620, and within a fenced
exterior area at the north-central portion of the property. The canisters were deployed in locations
approximately 4 feet above the ground surface (near the approximate breathing zone). Time, canister
number, flow controller number, and initial canister pressure measurements were recorded by the
EAI project manager. The summa canisters were then left to collect air for approximately 24-hours.

On March 9, 2016, EAI returned to the site to collect the canisters. The time and final canister

pressure measurements were documented by the project manager. The samples were then
transported to the project laboratory for analysis.

LABORATORY ANALYSIS

Laboratory analysis of soil and groundwater samples was conducted by Friedman & Bruya, Inc.,
Seattle, Washington, a WDOE-accredited analytical laboratory. As previously mentioned, air
~samples were submitted for analysis of benzene, 1,3-butadiene, tetrachloroethene (PCE), and
trichloroethene (TCE) by EPA Method TO-15.

As summarized in Table 1, attached to this report, the solvents PCE and TCE were detected either
below the WDOE Standard Method-B Air Target Compliance limits or the lower laboratory
detection limits. Benzene was detected in all three samples at 0.99 ug/m® (Building 19618), 1.10
ug/m’ (Building 19620), and 0.71 ug/m? (outdoor air). Those concentrations are above the WDOE
MTCA Method-B Indoor Air Compliance limit 0of0.321 ug/m’ for that compound. Additionally, 1,3-
butadiene was detected in all three samples at 0.14 ug/m® (Building 19618), 0.27 ug/m® (Building
19620), and 0.088 ug/m’ (outdoor air). Those concentrations are also above the applicable MTCA
Method-B compliance limit of 0.0833 ug/m’ for that analyte.

ENVIRONMENTAL ASSOCIATES, INC.
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CONCLUSIONS/ RECOMMENDATIONS

Relying upon the results of limited air sampling and testing conducted to date, benzene and 1,3-
butadiene are present in both indoor and outdoor air at the subject property at concentrations
exceeding their applicable MTCA Method-B compliance limits.

As noted in previous reports prepared by EAI and others, a release of gasoline, benzene, and other
petroleum products has historically occurred on the adjacent property to the northeast.
Acknowledging that 1,3-butadiene is a related petroleum compound and can be indicative of
petroleum releases, the on-site detections may conceivably be a result from the off-site release to the
northeast.

Attempting to add perspective to these discussions, according to data provided by the Centers for
Disease Control and Prevention (CDCP), benzene can typically be found at higher concentrations
in indoor air compared to outdoor air (as was the case at the subject site) due to off-gassing from
products such as glues, paints, furniture wax, detergents, tobacco smoke, etc. Similarly, 1,3-
butadiene can be found in cigarette smoke and car exhaust. These potential sources may conceivably
contribute to the detections found at the subject.

Additionally, acknowledging the subject site’s close proximity to State Highway 524 (196™ Street
Southwest) approximately 145 feet north of the subject, these compounds may be related to high
motor vehicle use in the vicinity of the subject property. This can be a common source for airborne
petroleum contaminants in densely populated areas. The Puget Sound Clean Air Agency (PSCAA)
has monitored various contaminants of concern including benzene and 1,3-butadiene throughout the
greater Seattle metropolitan area. In 2003, the PSCAA published the results of air monitoring at six
sites in the metro area conducted between 2000 and 2001 (appended to this report). That study
revealed average elevated concentrations of both benzene and 1,3-butadiene above the current
MTCA Method-B compliance limits. Based on the results of the PSCAA monitoring, the on-site
detections of benzene and 1,3-butadiene may potentially be considered a “background” condition
of the area.

The PSCAA’s 2003-dated report also presented potential cancer risks for the six (6) monitored
Seattle metro area sites discussed in their report. Based on their average numbers over a 70-year
exposure period, the estimated cancer risk for benzene was shown as 10.3 in a million while the
estimated cancer risk for 1,3-butadiene was depicted as 3.4 in a million.

ENVIRONMENTAL ASSOCIATES, INC.
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The PSCAA 2003 report also presented comparative potential cancer risks for Snohomish County
related to benzene and 1,3-butadiene based on an ambient air concentration model developedin 1996
by National-scale Air Toxics Assessment (NATA) and estimating a 70-year exposure period. Based
on that particular data, the potential cancer risk from benzene in Snohomish County was
approximately 13 in a million while the potential cancer risk from 1,3-butadiene was approximately
1 in a million. Based on this limited comparative data presented by the PSCAA, and assuming a less
than 70 year tenant occupancy (exposure period), while some exposure risk is present at the subject
site based on the values observed from the current round of testing, the potential cancer risk to on-
site tenants may be considered comparatively “low”.

In an effort to mitigate potential long term health risk related to airborne benzene and 1,3-butadiene
and acknowledging that indoor air concentrations were higher compared to outdoor levels, the client
may wish to consider installation of fans or other methods of increasing ventilation to the buildings.
New window, door, and floor seals may also prevent seepage of airborne contaminants into the
buildings. Additionally, any new structures erected on the site should be constructed with a vapor
barrier as part of its foundation design.

—
LIMITATIONS

This report has been prepared for the exclusive use of Milestone Properties and their several
representatives for specific application to this site. Our work for this project was conducted in a
manner consistent with that level of care and skill normally exercised by members of the
environmental science profession currently practicing under similar conditions in the area, and in
accordance with the terms and conditions set forth in our proposal dated March 2, 2016. The findings
and conclusions of this study are based upon the results of laboratory testing of selected samples
obtained from separated localities and conditions may vary between those localities or at other
locations or media or at other times. No other warranty, expressed or implied, is made. If new
information is developed in future site work which may include excavations, borings, studies, etc.,
Environmental Associates, Inc., must be retained to reevaluate the conclusions of this report and to
provide amendments as required.

ENVIRONMENTAL ASSOCIATES, INC.
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TABLE 1 - Select VOCs - Air Sampling Results

All results and limits in micro-grams per cubic meter (ug/M?)
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Sample Name Location = = & -
Bld-19618 Ground Floor Manager Office 0.260 <0.054 0.990 0.140
Bld-19620 Ground Floor Unit #123 0.500 0.054 1.100 0.270
Outdoor Central/north exterior near property line 0.350 <0.054 0.710 0.088
WDOE MTCA Method-B Indoor Air Target Compliance levels 9.62 0.37 0.321 0.0833

Bold and Italics indicate concentrations of compounds that exceed the WDOE Standard Method-B Air Target Compliance Levels.

Environmental Associates, Inc.
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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 16, 2016

Eric Zuern, Project Manager
Environmental Associates, Inc.
1380 112th Ave. NE, 300
Bellevue, WA 98004

Dear Mr. Zuern:

Included are the results from the testing of material submitted on March 9, 2016 from
the Chri-Mar Apts, PO 36005-1, F&BI 603158 project. There are 7 pages included in
this report. Any samples that may remain are currently scheduled for disposal in 30
days. If you would like us to return your samples or arrange for long term storage at our
offices, please contact us as soon as possible.

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

Sincerely,
FRIEDMAN & BRUYA, INC.

A o

Michael Erdahl
Project Manager

Enclosures
EAI0316R.DOC



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

CASE NARRATIVE

This case narrative encompasses samples received on March 9, 2016 by Friedman &
Bruya, Inc. from the Environmental Associates Chri-Mar Apts, PO 36005-1, F&BI
603158 project. Samples were logged in under the laboratory ID’s listed below.

Laboratory ID Environmental Associates
603158 -01 Bld-19618

603158 -02 Outdoor

603158 -03 Bl1d-19620

All quality control requirements were acceptable.



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: BId-19618 Client: Environmental Associates
Date Received: 03/09/16 Project: Chri-Mar Apts, PO 36005-1, F&BI 603158
Date Collected: 03/09/16 Lab ID: 603158-01
Date Analyzed: 03/09/16 Data File: 030909.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: MP

% Lower Upper
Surrogates: Recovery: Limit: Limit:
4-Bromofluorobenzene 100 70 130

Concentration

Compounds: ug/m3  ppbv
1,3-Butadiene 0.14 0.062
Benzene 0.99 0.31
Trichloroethene <0.054 <0.01
Tetrachloroethene 0.26 0.038



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID:  Outdoor
Date Received: 03/09/16
Date Collected: 03/09/16
Date Analyzed: 03/09/16

Matrix: Air
Units: ug/m3
Surrogates:

4-Bromofluorobenzene

Compounds:

1,3-Butadiene
Benzene
Trichloroethene
Tetrachloroethene

Client: Environmental Associates

Project: Chri-Mar Apts, PO 36005-1, F&BI 603158
Lab ID: 603158-02

Data File: 030908.D

Instrument: GCMS7

Operator: MP

% Lower Upper
Recovery: Limit: Limit:

99 70 130
Concentration
ug/m3  ppbv
0.088 0.040
0.71 0.22
<0.054 <0.01
0.35 0.051



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: Bld-19620 Client: Environmental Associates
Date Received: 03/09/16 Project: Chri-Mar Apts, PO 36005-1, F&BI 603158
Date Collected: 03/09/16 Lab ID: 603158-03
Date Analyzed: 03/09/16 Data File: 030910.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: MP

% Lower Upper
Surrogates: Recovery: Limit: Limit:
4-Bromofluorobenzene 106 70 130

Concentration

Compounds: ug/m3  ppbv
1,3-Butadiene 0.27 0.12
Benzene 1.1 0.34
Trichloroethene 0.054 0.010
Tetrachloroethene 0.50 0.074



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: Method Blank
Date Received: Not Applicable

Date Collected: 03/09/16
Date Analyzed: 03/09/16

Matrix: Air
Units: ug/m3
Surrogates:

4-Bromofluorobenzene

Compounds:

1,3-Butadiene
Benzene
Trichloroethene
Tetrachloroethene

Client:
Project:
Lab ID:
Data File:
Instrument:
Operator:
% Lower
Recovery: Limit:
96 70
Concentration
ug/m3  ppbv
<0.022 <0.01
<0.032 <0.01
<0.054 <0.01
<0.068 <0.01

Upper
Limit:
130

Environmental Associates

Chri-Mar Apts, PO 36005-1, F&BI 603158
06-471 mb

030907.D

GCMS7

MP



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 03/16/16
Date Received: 03/09/16
Project: Chri-Mar Apts, PO 36005-1, F&BI 603158

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

Laboratory Code: Laboratory Control Sample

Percent
Reporting Spike Recovery  Acceptance
Analyte Units Level LCS Criteria
1,3-Butadiene ppbv 1 108 70-130
Benzene ppbv 1 107 70-130
Trichloroethene ppbv 1 110 70-130
Tetrachloroethene ppbv 1 110 70-130



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.

b - The analyte was detected in the method blank.

fc - The compound 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. Compounds in the sample matrix interfered with the quantitation
of the analyte.

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 is
an estimate.

i1 - The laboratory control sample(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 be
considered an estimate.

lc - 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.

pc - The sample was received with incorrect preservation or in a container not approved by the method. The
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.



e W~ e paajadas sejdues

00T -OLOOI\DOONSIWHOS
:4q paatasoy Pr0S-£82 (903) x0
) :Aq paysmbuney 2838982 (902) "ud
Q\w..v D¢ 197 2 \¢ ¥ (_ N —L Q&\ Aq pasteody | 6Z0Z-61186 VM 2111m08
s A
Qrb| 9rbe 7Y 7 2 025 ~7 % 727 tq pouswbuner | 15041 amusay yi9r Z10€
@NIL | dLvd ANVJINOD ANVN INIad TH1BINDIS U ‘Dhnug % uowparyy
o
N T % — - T
VA. y\h\ 5. O).V..\n Cv\wm .w;. G s Nt STt @ O\\n\ﬂ&~ QM/M,
< ot alonglg, b ensio) bl s T i Rl
X sk I R I R B XA G % 9b) - PG
S590N 3 5 PP G | senL | @ | (LT ai ar SWBN S[aweg
3 m .nnuu © iUl | ssaiq | penuy |'esarg | eeq | ‘xjuoey | zejstueg qe]
,Hm,_ AT (S |s fered| emg | prevg |renmg morg .
wi % | (= Pretd PIatd
A &
I ERGRE
3 A° |E |z
A
AILSANDEY SISATVNV
18YI0 . : AP yU [tewy uoy g
sojdmeg aargory . ) = WER IR mv.d,uom«uJI#v§< \ v@aw . s200 MMV.VN*,A&\N
PSP 0F JoyE 2sosig—T3 | Jeay NN  py O 5 @t@ﬁ ‘operg “Anp
TVSOSIA TTINVS OL A0IOANI yad P SYIVINEY ¥ _
- $83APPY
:4q paziroyine safieyd ysny T‘MOOUM ud3\ - ,‘uﬁ TNM.&_ z\u& O& V¢
“HSNY - S| 52y Auedwoy /,
o | gep #0d ANVN LDELO¥d NENNEAEY i N
3 ) . 1
AWLL ANNOYVNENL yoday
] 30 ] PRV U TN S . \\ (3mpoud1s) SYATINVYS NW m— ﬂ OQ .

9l/bofco IW

AJOLSND 40 NIVHD H'TdIVS

) sH.M.*d,, uanvmlq\ =

/avs.,(.\,u“q?v’w. ./\/av.)N \u;f%
IV S S



APPENDIX B

2003 Puget Sound Clean Air Agency Report



A.geI{C)'/

Clean Air

Final Report:
Puget Sound
Air Toxics
Evaluation

October 2003

Leslie Keill and
Naydene Maykut

Puget Sound Clean Air Agency
in conjunction with
Washington State
Department of Ecology



For more information about this report, call Leslie Keill at (206) 689-4022

Puget Sound Clean Air Agency
110 Union Street, Suite 500
Seattle, WA 98101-2038
(206) 343-8800 or
(800) 552-3565
www.pscleanair.org

Printed on recycled paper, October 2003

This report was released as a draft in 2002 and we received comments on the draft from a
variety of reviewers. These reviewers include Dr. Sally Liu from the University of Washington,
Dr. Jane Koenig from the University of Washington, Dr. David Solet from the Metro King
County Public Health Department, Dr. Matt Kadlec from the Washington Department of
Ecology, Dr. Harriet Ammann from the Washington Department of Health, Ms. Julie Wroble
from the US Environmental Protection Agency, and Dr. Kay Jones from Zephyr Consulting
Company. We also received comments from Dr. Houck of Omni Consulting on behalf of the
Hearth Products Association.

The authors addressed many of these comments in this final report. We would like to thank our
reviewers, and appreciate the time they took to provide valuable feedback on our draft.
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Executive Summary

The Puget Sound Clean Air Agency conducted this screening study to identify chemicals and
emission sources that pose the greatest potential health risks to citizens in the Puget Sound
region. We also hope to better characterize the potential health risks to our three million
residents from a group of air contaminants referred to as air toxics. This study is intended to
assist the Agency in focusing resources on those emissions and sources that may pose the highest
risks. The results should also help improve air toxics regulations and voluntary programs. The

estimates of cancer and non-cancer health effects should not be viewed as actual cancer or non-

cancer cases resulting from air pollution but as an estimate of relative impact of the evaluated

toxic-air pollutants so the Agency can prioritize its efforts to reduce air pollution.

Defining Air Toxics

Air toxics are different from the 6 traditional air pollutants or “criteria pollutants” that have been
regulated by environmental regulatory agencies for a number of years. Our agency defines “air
toxics” as a broad category of chemicals that covers over 400 air pollutants along with
woodsmoke and diesel particles. Similarly, the United States Environmental Protection Agency
(USEPA) commonly refers to “air toxics™ as a synonym for the 189 hazardous air pollutants
listed in the 1990 amendments to the federal Clean Air Act. Because resources are not available
to evaluate every chemical, this study evaluates a short list of 17 to 30 air toxics. We hope to

expand the list of toxics when more resources become available.

Persistent, Bioaccumulative Toxics (PBTs)

Some persistent, bioaccumulative toxics (PBTs) such as mercury, polycyclic aromatic
hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), cadmium, and arsenic were included
in our study. However, we evaluate potential health risks only from the inhalation pathway, as

the ingestion pathway was considered to be beyond the scope of this study.

Methods
This study uses basic risk assessment concepts and models, such as toxicity and exposure
assessment, to provide a general overview of the potential health impacts that could be due to air

toxics. Because of limited resources, this report does not perform a comprehensive risk
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assessment, which would include more detailed analyses and discussion of toxicity and exposure
parameters, as well as a more in-depth risk characterization section. More comprehensive
information on various details of this study can be found in the technical support documents

referenced throughout this report.

Toxicity

The toxicity chapter includes dose-response information on the variety of air toxics evaluated in
the Puget Sound region. The majority of this information is based on toxicity analyses
performed by USEPA and included in their Integrated Risk Information System (IRIS). For
some chemicals and mixtures, such as diesel particulate matter, chromium, and woodsmoke, we
depart from recommended USEPA IRIS toxicity values. For example, for diesel particulate
matter, we use the California Environmental Protection Agency’s toxicity evaluation. Our

rationale for this and other departures is described in the toxicity chapter.

Exposure

The toxicity values described above are combined with exposure assessment information to
estimate both cancer and non-cancer potential health risks. We use results from three different
exposure assessments to characterize air emissions and to estimate potential exposure
concentrations for the residents of the Puget Sound area. These three exposure assessments
include a monitoring study conducted in the greater Seattle/King County area, and two modeling
assessments conducted as part of USEPA National-scale Air Toxics Assessment (NATA) in the
four counties in the Puget Sound Clean Air Agency jurisdiction (King, Kitsap, Pierce, and

Snohomish counties).

The monitoring study, which was conducted by the Washington State Department of Ecology in
partnership with the Puget Sound Clean Air Agency and USEPA, sampled outdoor air at six
different locations throughout the greater Seattle/King County area during 2000 and 2001. These
six locations include areas near or in Beacon Hill, Georgetown, Lake Sammamish, Lake Forest

Park, the Maple Leaf reservoir in north Seattle, and the city of SeaTac.
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In addition to the monitoring study, we used exposure estimates from two models used by
USEPA in their nationwide air toxics study entitled the National-scale Air Toxics Assessment
(NATA). In this study, USEPA predicts outdoor air concentrations using the ASPEN model for
32 air toxics in counties across the country. We obtained the outdoor air concentrations for the
four Puget Sound counties, compared them to monitored concentrations, and calculated potential

health risks associated with those concentrations.

The third model used to predict exposure concentrations is also part of the NATA study. This
model, entitled the Hazardous Air Pollutant Exposure Model4 (HAPEM4), predicts human
exposures to the outdoor air pollutants by considering typical human behaviors and micro-
environments where these outdoor pollutants might accumulate or dissipate. For example, this
model uses average commute time estimates for a variety of individuals to estimate potential
exposures to vehicle exhaust while riding in cars or waiting in traffic. Exposures such as these
are combined for multiple activities and locations to estimate an average exposure concentration

for each of the 32 air toxics for different population groups.

All exposure concentrations are based on annual averages or medians (the 50™ percentile), and
residents are assumed to be exposed for 70 years, an average lifetime for an individual. We also
assumed that these residents are healthy adults. Because of limited resources, we did not include
exposure or toxicity adjustments specific to children, such as changes to body weight. Some
health-protective assumptions (e.g., assuming a 70-year exposure period) are included in the
toxicity estimates to protect sensitive people such as the elderly or diseased individuals. The
health risk estimates are based on a combination of average and reasonably conservative or
health-protective assumptions. This is expected to lead to risk estimates that are reasonably high

Jor the chemicals included in the analysis, but not worst case.

Results

The primary health effect of concern from the chemicals evaluated in this study is cancer. More
specifically, lung cancer is associated with both diesel soot and woodsmoke, although it is also
associated with 1,3-butadiene, a mobile source-related contaminant. In addition to lung cancer,

leukemia, nasal, and liver cancers are associated with chemicals that ranked high (e.g., benzene,
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formaldehyde) in our study. The majority of the cancer risk estimated in our study is due to
diesel soot. On average, diesel soot accounts for somewhere between 70% to 85% of the total
cancer risk from air toxics in our area. Of the PBTs, arsenic is the only single compound to
appear among the top ranking toxics, however, DPM and woodsmoke include numerous PAHs,

so we conclude that these mixtures also contribute PBTs to the air in the Puget Sound region.

Our study found that the significant non-cancer health effects from air toxics in our area are

primarily due to acrolein. This chemical is associated with upper respiratory irritation.

It is important to note, however, that our study does not include the serious non-cancer health
effects associated with the particle fraction of 2 air toxics: diesel soot and woodsmoke. Non-
cancer health effects associated with these particles have been extensively studied and

documented in the scientific literature, and a full analysis is beyond the scope of this study.

Potential Cancer Risks

The average cancer risk estimates, even when human and pollutant movement/penetration are
considered, are similar among the different methods of calculating exposure concentrations, and
across different areas of the Puget Sound region. For example, average cancer risk estimates for
King County alone range from approximately 400 to 700 in a million, based on 32 air toxics

from the human exposure model and outdoor model data, respectively.

The average cancer risk estimates for the monitored data are approximately 550 in a million for
the Beacon Hill area (see Figure ES-1). As described above, the monitoring study only looked at
a total of 17 air toxics. The total cancer risks associated with the King County modeled
estimates are higher because they include more chemicals, not because the estimates of each

chemical are higher.

ES-4



Figure ES-1: Potential Cancer Risks at Beacon Hill including Diesel Particulate Matter and
Woodsmoke
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The average cancer risk estimates are also similar in the remaining three counties in the Puget
Sound jurisdiction (Kitsap, Pierce, and Snohomish counties), although we do not have monitored
information to confirm our findings. The estimated cancer risks range from 400 in a million for
all air toxics included in the HAPEM4 model in Snohomish County, including diesel soot, to a
high of 600 in a million as an average for 32 ASPEN-modeled ambient concentrations in King
County, including diesel soot. All risk estimates reflect a 70-year exposure period. Upper 95"
percentile risk estimates based on the modeled ambient concentrations are approximately 980 in

a million for King County.

The air toxics that contribute most to the cancer risks are also consistent across the different
methods of analysis. The top toxics for all 3 methods include diesel soot, benzene,
formaldehyde, and carbon tetrachloride. Woodsmoke also contributes to the risk estimates

based on the monitored data.

In addition, the percent contribution of the top air toxics is also very similar across the different
methods of analysis. For example, at Beacon Hill, diesel soot accounts for over 75% of the
potential cancer risks (see Figure ES-2) with another 10% or so coming from volatile organic

compounds (VOCs) associated with mobile sources. The King County results from the outdoor
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NATA model estimate diesel particulate matter at 86%, with other mobile-source-related
chemicals at about 8%, and stationary-source-related chemicals at about 6%. Similarly, the
NATA human exposure results indicate a diesel soot contribution of 86%, with other mobile-
source-related chemicals at 7%, and stationary sources at about 4%. This indicates that mobile
sources are likely to account for approximately 85% to 95% of the potential cancer risks

among outdoor air toxics.

Figure ES-2: Contributions to Potential Cancer Risk at Beacon Hill (2001)
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The only emission source that ranks high in the monitoring data but not in the modeled data is
woodsmoke. This is because woodsmoke emissions are estimated differently. The modeled
concentrations associated with woodsmoke reflect very few chemicals in the woodsmoke
mixture, while the concentrations based on monitored data reflect a greater number of chemicals

present in woodsmoke.

Uncertainties

The large number of assumptions necessary in our study reflects the amount of uncertainty and
variability associated with the health risk estimates. It is possible that risk is underestimated
because (1) not all air toxics are considered in this analysis, and (2) many chemicals have been

shown to accumulate in indoor micro-environments, which could increase exposure. In addition,
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potential cancer estimates will underestimate risk for those individuals living near large point
sources or “hot spots”. Alternatively, risk may be underestimated or overestimated by assuming
that the concentration at the monitor accurately reflects lifetime exposure to ambient pollutants.
Obviously, chemical concentrations could increase or decrease throughout the lifetime exposure

period.

It is important to note that this analysis does not evaluate indoor sources of air pollution (i.e.,
from paints, home furnishings, cleaning products, building materials, and other indoor sources).
Uncertainties in the toxicity information could also serve to over- or underestimate potential risk
estimates. These are only a few of the uncertainties associated with this study. A more detailed

discussion can be found in Chapter 5.

In summary, we use screening risk estimates as a tool to focus Clean Air Agency attention on
those compounds and mixtures that are likely to present the greatest risk of cancer and some non-
cancer effects. Concentrations, and corresponding risks, were relatively consistent among areas
measured and modeled throughout the Puget Sound region. Although some differences were
apparent, overall it is clear that the sites and the region as a whole have similar emission sources
of concern (e.g., diesel particulate matter, mobile-source-related VOCs, and probably

woodsmoke).

Diesel soot ranks high in potential contributions to cancer risk, higher than other air toxics
measured in this study. However, volatile organics associated with mobile sources, such as
benzene and formaldehyde, contribute significantly to the potential cancer risks from air toxics.
Diesel soot, benzene, 1,3-butadiene, and formaldehyde are classified as class A or B carcinogens
under the USEPA cancer rating system. This indicates that USEPA is relatively confident that
these chemicals probably cause cancer in humans. These chemicals should have high priority
during development of an air toxics reduction program for the Puget Sound area. F inally,
acrolein appears to present a potential non-cancer risk as well. As stated earlier, the non-cancer
health effects associated with the particulate-matter-related combustion mixtures (e.g.,

woodsmoke and diesel soot) are not evaluated here, but present serious non-cancer health risks.
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Chapter 1: Introduction

1.1 Purpose

The purpose of this study is to characterize air emissions and to identify those air toxics and
sources that may pose the greatest risks to residents of the Puget Sound area. This analysis uses
results from a monitoring study conducted in the greater Seattle/King County area and modeling
studies conducted in the four counties in the Puget Sound Clean Air Agency jurisdiction (King,
Kitsap, Pierce, and Snohomish counties). The United States Environmental Protection Agency
(USEPA) performed the modeling in its National-scale Air Toxics Assessment (NATA) project
to estimate potential cancer and non-cancer risks associated with the ambient air concentrations
of those toxics. In addition, results from a human exposure study provide a general view of the

potential exposures and health risks when average or typical human behaviors are considered.

The Puget Sound Clean Air Agency will use the results from this study to evaluate existing air
toxics regulations, to focus on compounds of greatest concern, and to identify areas of potential
improvement in its air toxics program. These results are intended to provide general direction to
planners and managers. These results are nof intended to provide exact estimates of potential

health risk.

The estimates of cancer and non-cancer health effects should not be viewed as actual cancer or
non-cancer cases resulting from air pollution, but as an estimate of relative impact of the toxic air
pollutants evaluated in order to prioritize Agency efforts at reducing exposures. The estimates
are based on a combination of average and reasonably conservative or health-protective
assumptions. This is expected to lead to risk estimates that are reasonably high for the chemicals

included in the analysis, but not the worst case scenario.

1.2 Methods

Regulatory agencies typically employ risk-based approaches to evaluate potential health impacts
from exposures to toxic chemicals. This study uses basic risk assessment concepts and models to
provide a general overview of the potential air toxics problems that could be due to air toxics.
However, we have not performed a comprehensive risk assessment, which would include more

detailed discussions of toxicity and exposure parameters used to calculate risk estimates.



For the purposes of conducting the screening analysis, potential cancer risks are calculated using

the following equation:
Cancer Risk = Exposure concentration x Toxicity

where: Exposure concentration = annual average (pg/m?)

Toxicity = unit risk for carcinogens (cancer risk/1 pg/m®)

Similarly, non-cancer risks are estimated by calculating a hazard index, using the following

equation:
Hazard Index (HI) = Exposure concentration/Toxicity

where: Exposure concentration = annual average (ug/m°)

Toxicity = reference concentration (pug/m")

Exposure concentrations used to calculate potential cancer and non-cancer health risks were
obtained through three different methods. These methods are discussed generally below, and in

more detail in Chapters 3 and 4 of this report.

Because resources were not available, a complete risk assessment was not conducted. However,
the report includes the primary risk assessment components such as a toxicity or dose-response
section, an exposure assessment section, and a risk characterization section. It includes a general
discussion of the two major types of exposure models (ASPEN and HAPEM4, discussed later)
used to calculate exposure concentrations. More comprehensive descriptions of these models
were not included for two reasons. First, adequate resources were not available to the Agency,
and second, these models are described and discussed extensively in technical support

documents that accompany the NATA project.! However, general descriptions of the model

" USEPA. National-Scale Air Toxics Assessment for 1996. Office of Air Quality Planning and Standards. EPA-
453/R-01-003. January 2001.



assumptions are included when appropriate, and the supporting documentation is referenced

accordingly throughout this document.

1.3 Exposure

In this evaluation, three separate methods are used to provide exposure estimates. These include:
1. Monitored ambient concentrations
2. Modeled ambient concentrations

Modeled “human exposure concentrations” (where human activities and locations are
considered in estimating exposures to air pollutants)

Results from each method of predicting exposure are presented and compared with toxicity

values and evaluated for potential or relative risk.

1.4 Toxicity

Although several different methods are used to estimate exposures, essentially one method is
used to evaluate toxicity associated with airborne toxics. In most cases, USEPA-recommended
toxicity factors are used as the basis for quantitative dose-response information. These values
are usually obtained from the USEPA Integrated Risk Information System (IRIS) database.
However, in some cases neither IRIS values nor USEPA values in the NATA project were
available. In these instances, the alternative values were usually chosen from other sources. The

basis for each toxicity factor and rationale for any adjustments are included in Chapter 2.

1.5 Conclusions and Recommendations

In the last chapter, the results from the different methods used in the evaluation are compared.
Discrepancies and similarities are discussed. In addition, the uncertainties and limitations of the
evaluation and the impact on the results are described. Finally, recommendations for Agency

priorities are presented.



Chapter 2: Toxicity Estimates
Although several different methods are used to evaluate potential exposures, the same toxicity
values are used for each of the analyses. Rather than describe toxicity in each section, toxicity

estimates and the details associated with them are described in this section.

2.1 Separating Carcinogenic and Non-carcinogenic Impacts

Toxicity estimates for carcinogens and non-carcinogens are derived through different processes
and reflect fundamentally different concepts in toxicity. Toxicity values for non-cancer effects
are based on the idea that a threshold exists for these health effects. USEPA believes that
carcinogenic effects may not have thresholds, and that any exposure is associated with some
corresponding (although very low) risk of disease. Physiological changes leading to cancer may

occur over many years or decades.

Carcinogenic health effects are presented as a probability or risk of developing cancer. This can
be viewed in two ways. First, the risk concept can be viewed as an additional cancer risk for
each exposed individual. For example, a risk of one in a million could be added to the existing
lifetime cancer risk of one in two to one in three (this excludes consideration of genetic or other
susceptibilities) for most individuals.? USEPA also interprets risk estimates as potential cancer
cases over the population of potentially exposed individuals. For example, a one in a million risk
can also be viewed as one additional cancer case for every million people exposed to that

concentration.>”

2 Ries LAG, Eisner MP, Kosary CL, Hankey BF, Miller BA, Clegg L, Mariotto A, Fay MP, Feuer EJ, Edwards BK
(eds). SEER Cancer Statistics Review, 1975-2000, National Cancer Institute. Bethesda, MD,
http://seer.cancer.gov/cst/1975_ 2000, 2003.
http://seer.cancer.gov/cst/1975_2000/results_merged/topic_lifetime_risk.pdf

* USEPA IRIS Glossary defines the unit risk value as Unit Risk: The upper-bound excess lifetime cancer risk
estimated to result from continuous exposure to an agent at a concentration of 1 pg/L in water, or 1 pg/m® in air.
The interpretation of unit risk would be as follows: if unit risk = 1.5 x 10" ug/L, 1.5 excess tumors are expected to
develop per 1,000,000 people if exposed daily for a lifetime to 1 pg of the chemical in 1 liter of drinking water.

* USEPA also defines “one in a million risk” in the NATA glossary (http://www.epa.gov/ttn/atw/nata/gloss 1 .html)
as follows: 1 in a Million Cancer Risk: A risk level of 1 in a million implies a likelihood that up to one person, out
of one million equally exposed people would contract cancer if exposed continuously (24 hours per day) to the
specific concentration over 70 years (an assumed lifetime). This would be in addition to those cancer cases that
would normally occur in an unexposed population of one million people. Note that this assessment looks at lifetime
cancer risks, which should not be confused with or compared to annual cancer risk estimates. To compare an
annual cancer risk estimate with the results in this assessment, multiply that annual estimate by a factor of 70 or
alternatively divide the lifetime risk by a factor of 70. A 1 in a million lifetime risk to the U.S. public in 1996 was
250 cancer cases over a 70-year period.



In contrast to carcinogenic health effect evaluation, non-carcinogenic effects are presented as
exceeding (or not exceeding) a particular guideline, referred to as a hazard index. The hazard
index is a ratio of the estimated exposure concentration, divided by a concentration deemed to
have no adverse effect from a lifetime exposure to that level. This non-carcinogen evaluation
does not calculate a probability but instead determines whether a particular exposure is above or
below a threshold above which there will be an adverse effect. Levels below the hazard index
are deemed to be of no risk. Because of these differences, carcinogenic effects are evaluated

separately from non-carcinogenic effects.

2.2 Carcinogenic Effects

Potential carcinogenic effects are measured using unit risk factors. USEPA defines the unit risk
factor (URF) as “a measure of the potential cancer risk of exposure to 1 microgram chemical per
cubic meter of air over a 70-year period.”> URFs are typically derived from animal laboratory
studies, although human data from epidemiological or clinical studies can sometimes provide
appropriate dose-response information. In addition, the URF is considered to be highly
conservative or protective of health (it is based on the upper 95" percentile of the potency slope).
In other words, if we use URFs, it is unlikely that the potential cancer-risk values underestimate
the true cancer risk associated with the specified exposure concentrations, and very likely

overestimate the true risk.

In addition to the quantitative evaluation, USEPA also assigns each carcinogen a confidence

rating based on the certainty associated with the supporting toxicological and health data. The
values in this rating are A through E, with Group A being associated with the greatest certainty
of evidence for causing cancer in humans and Group E having evidence that the chemical does

not cause cancer in humans.

> See USEPA IRIS definition in footnote #2 above.



URFs used in this report are listed in Table 2-1 below. We used the same values as those in the
NATA project. Most of the unit risk factors were obtained from the USEPA IRIS database,

however if alternative sources are used, they are noted.®

It is important to note that most chemicals lack sufficient information to develop URFs. For
example, adequate health information on which to base risk estimates is not available for the
majority of chemicals used in commerce.” In addition, synergistic and/or antagonistic effects
among the chemicals are not considered in these potency estimates. In other words, we do not
know how the toxicity of these chemicals changes when administered in a mixture with other
chemicals (except for woodsmoke and DPM which are discussed below). Finally, USEPA
typically notes that the cancer risks associated with carcinogens could be as low as zero.
Uncertainties associated with the risk estimates are discussed more fully in the last chapter of

this document.

Specific URFs are available for two complex chemical mixtures, woodsmoke and diesel
particulate matter, although they are not endorsed by USEPA. These two mixtures account for
46% of the total PM2.5 measured in Seattle, and could present potential cancer risk.® These

values and the supporting documentation for each are also discussed below.

® USEPA. National-Scale Air Toxics Assessment for 1996. Office of Air Quality Planning and Standards. EPA-
453/R-01-003. January 2001.

7 National Research Council. T oxicity Testing: Strategies fo Determine Needs and Priorities. Steering Committee
on Identification of Toxic and Potentially Toxic Chemicals for Consideration by the National Toxicology Program.
National Academy Press. Washington DC. 1934.

¥ Maykut N, J Lewtas, E Kim, T Larson. Source 4 [pportionment of PM2.5 at an urban IMPROVE site in Seattle,
WA. Manuscript accepted to Environmental Science and Technology, August 2003.



Table 2-1: Unit Risk Factors and Cancer Ratings

Unit Risk USEPA
Chemical Factor Cancer Reference
(risk /pg/m*) | Rating
1) Acrylonitrile 6.8E-05 B1 IRIS
2) Benzene 7.80E-06 A USEPA IRIS file, downloaded 10/22/01
3) 1,3-Butadiene 3.0E-05 A USEPA NATA”: EPA NCEA™
4) Carbon tetrachloride 1.50E-05 B2 USEPA IRIS file, downloaded 10/22/01
5) Chloroform 2.30E-05 B2 USEPA IRIS file, downloaded 10/22/01
6) Dichloromethane 4.70E-07 B2 USEPA IRIS file, downloaded 10/22/01
7) 1,3-Dichloropropene 4.0B-06 B2 USEPA NATA: IRIS
8) Diesel particulate matter
(DPM) 3.0E-04 B2 CALEPA/OEHHA
9) Ethylene dibromide 2.2E-04 B2 USEPA NATA: IRIS
10) Ethylene dichloride 2.6E-05 B2 USEPA NATA: IRIS
11) Ethylene oxide 8.8E-05 Bl CalEPA
12) Hexachlorobenzene 4.6E-04 B2 USEPA NATA: IRIS
13) Hydrazine 4.9E-03 B2 USEPA NATA: IRIS
14) 7-PAHs 2.0E-04 B2 USEPA NATA: OAQPS
15) PCBs 1.0E-04 B2 USEPA NATA: IRIS
16) POM 5.5E-04 NA USEPA NATA: OAQPS
17) Propylene dichloride 1.9E-05 C USEPA NATA: HEAST
18) Quinoline 3.4E-03 C USEPA NATA: HEAST
19) 1,1,2,2-Tetrachloroethane 5.8E-05 C IRIS
20) Tetrachloroethylene 5.6E-06 B2 USEPA NATA: CalEPA
21) Trichloroethylene 2.00E-06 B2 USEPA NATA: CalEPA
22) Acetaldehyde 2.20E-06 B2 USEPA NATA: IRIS
23) Formaldehyde 1.30E-05 Bl IRIS
24) Arsenic 4.30E-03 Bl IRIS
25) Beryllium compounds 2.4E-03 Bi IRIS
26) Cadmium 1.80E-03 Bl IRIS
27) Chromium (VI) 1.2E-02 A USEPA NATA: IRIS
28) Lead 1.20E-05 B2 USEPA NATA: CalEPA
29) Nickel 4.8E-04 A USEPA NATA: IRIS
30) Woodsmoke 1.0E-05 NA Lewtas, 1988

*USEPA. NATA Appendix G: Health Effects Information Used In Cancer and Nowncancer Risk Characterization
Jor the NATA 1996 National-scale Assessment. http://www.epa. gov/ttn/atw/nata/nettables.pdf

" EPA National Center for Environmental Assessment.




2.2.1 Woodsmoke Unit Risk Factor

Woodsmoke is comprised of a variety of chemicals, including but not limited to: particulate
matter, nitrdgen oxides, carbon monoxide, sulfur oxides, volatile organic compounds, and
polycyclic aromatic hydrocarbons (PAHs)."' Many of the chemicals listed as constituents in
woodsmoke have been identified as probable or likely human carcinogens. However,
woodsmoke as a mixture has not been thoroughly evaluated for its carcinogenicity by USEPA or
other health agencies. Evaluations by the World Health Organization suggest that vegetative
burning, primarily woodsmoke, is likely to be carcinogenic, although sufficient data is not yet
available.!>'>!

The unit risk factor for woodsmoke was developed through a comparative potency method where
the mutagenicity and tumor initiating potency from particles emitted from several sources (e. L.,
diesels, woodsmoke and gasoline-powered automobiles) are systematically evaluated (Lewtas
1988). Lewtas uses bioassay-directed fractionation, a combination of several chemical
separation and bioassay techniques, to identify the more toxic elements of several complex
mixtures. In the Lewtas study, mutagenicity tests are conducted on different segments of the
total mixtures. Segments showing higher mutagenic potencies are further divided into groups
and tested until the components or segments with the highest potencies are identified.”> The unit

risk factor calculated for woodsmoke is listed in Table 2-1.

We recognize the Lewtas woodsmoke URF has not undergone the same rigorous evaluation as

the other URFs used in our analysis. Although USEPA or CalEPA have not reviewed the

"USEPA. Emission Inventory Improvement Program, Vol. Ill, Chapter 2: Residential Wood Combustion. Revised
final. January 2001.

"2 World Health Organization (WHO). Health Guidelines for Vegetation Fire Events. Edited by DH Schwela, JG
Goldammer, LH Morawska, O Simpson (Findings of the WHO-UNEP-WMO expert task force, Lima, Peru) 1999.

" WHO. The Health Effects of Indoor Air Pollution Exposure in Developing Countries. N Bruce, R Perez-Padilla,
R Albalak. WHO/SDE/OEH/02/05. 2002.

" WHO. Health Impacts of Biomass Air Pollution. M. Brauer. Health Guidelines for Vegetation Fire Events, Lima
Peru. Background papers. 1999.

" Lewtas J. Genotoxicity of Complex Mixtures: Strategies for the Identification and Comparative Assessment of
Airborne Mutagens and Carcinogens from Combustion Sources. Funda and App! Tox 10, 571-589. 1988.



woodsmoke URF, it is developed through a method recommended by the National Academy of

Sciences and is published in a respected peer-reviewed journal.'®

Also, as one reviewer of the draft of this report noted, vegetative burning could include other
materials in addition to wood. Therefore, the woodsmoke unit risk factor may not appropriately
estimate cancer risk from vegetative burning. As a result of these uncertainties, we use the

woodsmoke unit risk as a general indicator of potency and potential risk.

2.2.2 Diesel Particulate Matter (DPM) Unit Risk Factor

Combustion of diesel fuel results in hundreds and probably thousands of organic and inorganic
compounds in the diesel exhaust mixture. This mixture includes gaseous compounds such as
carbon dioxide, carbon monoxide, aldehydes, benzene, and a wide range of PAHs. Dioxins have

also been found in trace quantities in diesel exhaust.!”

DPM is a component of diesel exhaust. DPM contains elemental carbon, organic carbon, and
small amounts of nitrate, metals, and unidentified compounds. We focus on the particulate
component of diesel exhaust because it is thought to contain the majority of the toxicity
associated with the mixture. These particles and their adsorbed toxics penetrate deep into the

lung during inhalation.

While specific knowledge of the role of the adsorbed chemicals is not known, it is hypothesized
that the presence of such substances may influence particle toxicity. However, relatively little is
known about the cumulative toxicity of the multiple toxics present in certain combustion
mixtures. For example, it is possible that antagonism or synergism occurs among the chemicals
and/or particles. In addition, there may be a variety of carcinogenic or toxic chemicals present in

the mixture that have not yet been identified.'”® Therefore, we use unit risk factors for the whole

'® National Academy of Sciences. Complex Mixtures: Methods for In Vive Toxicity Testing. National Academy
Press. Washington DC, 1988.

" USEPA. Health Assessment Document Jfor Diesel Engine Exhaust. Office of Research and Development.
EPA/600/8-90/057F. Washington DC, May 2002.

'8 National Academy of Sciences, 1988.



mixture to estimate potential risk for diesel particulate and woodsmoke, rather than unit risk

factors for individual carcinogens and summing the individual risks.

The carcinogenicity of diesel particulate matter is widely recognized by a number of health
agencies including the USEPA,"® CalEPA,% the US Department of Health and Human
Services,”! and the International Agency for Research on Cancer (IARC).* Because USEPA has
not yet developed a unit risk factor for diesel particulate matter, the CalEPA value is used in this
analysis.”> CalEPA conducted an extensive literature review and analysis to develop the unit risk

factor for DPM.?* This value is listed in Table 2-1.

We recognize that USEPA has not identified a final unit risk factor for diesel particulate matter.
However, USEPA states firmly that diesel particulate matter is a B1 or probable human
carcinogen. In the absence of a confirmed URF, USEPA provides a range of potential cancer
risks associated with environmental exposures (i.e., exposure levels typically experienced by the
general population) in Section 8.4, entitled “Perspectives on Cancer Risk” of their Health
Assessment Document. USEPA estimates this risk range to be approximately 6E-05 to 8E-04.
This range assumes average environmental exposures of 0.8 - 4.0 pg/m’ over a lifetime. 2> The
annual estimate for Beacon Hill is 1.4 ug/m®, within the range identified by USEPA. Therefore,
we believe it is important to characterize potential risks associated with DPM in relation to other

air pollutants.

The risk range used by EPA is also comparable to the unit risk estimate calculated by CalEPA.

For example, assuming an environmental exposure of 1 pg/m’, the range recommended by

' USEPA. May 2002.

2 CalEPA/OEHHA. For the Proposed Identification of Diesel Exhaust as a Toxic Air Contaminant. Part B:
Health Risk Assessment for Diesel Fxhaust. May 1998.

2! National Toxicology Program. Public Health Service, US Department of Health and Human Services. 9% Report
on Carcinogens. Revised January 2001.

** International Agency for Research on Cancer (IARC). IARC Monograph on the Evaluation of Carcinogenic
Risks to Humans. Vol. 46: Diesel and Gasoline Engine Exhausts. 1989.

# CalEPA, 1998.
2 CalEPA, 1998.
3 USEPA 2002.
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USEPA could be approximately 8E-05 to 2E-02.° The unit risk factor recommended by
CalEPA, 3E-04, is also within USEPA’s range if one assumes an exposure of 1 pg/m>. This
suggests that the CalEPA unit risk factor is not as highly conservative as USEPA’s high-end

estimates. The potential risk could also be zero.

One reviewer suggested that the cancer risks from DPM could be adequately evaluated by using
the unit risk factors for individual carcinogenic PAHs and 6 metals. Unfortunately, this approach
would only account for a small percentage of the potentially toxic chemicals found in DPM.
USEPA and CalEPA state that the mechanism of action for DPM carcinogenesis has not yet been
established.”’” In fact, both USEPA and CalEPA suggest that Diesel Particulate Matter (DPM)
toxicity is related to a complex combination of factors such as:

e The physical characteristics of fine particles. USEPA states “The carcinogenicity
of diesel particles...appears to be related, as least to some extent, to their small size
and convoluted shape, which results in a large specific particle surface area.”?® It is
possible that this large surface area may act as a carrier for many chemicals.

e Diesel particles may enhance PAH toxicity, suggesting a possible synergistic
relationship between PAHs and particles.” If so, carcinogenic potency would be
underestimated by using PAHs alone to evaluate cancer risk.

¢ Exposure to both DPM-related organics and carbon particles (i.e., DPM without
organics such as PAHs) may produce reactive oxygen species that could result in a

cascade of events leading to DNA damage.

In summary, it is simply not clear how DPM causes cancer or what the causative agents might
be. Therefore, reliance on the toxicity of a limited number of PAHs to estimate potential cancer

risk for a complex mixture such as DPM could dramatically underestimate potential risk.

*® Assuming an environmental exposure of 1 pg/m’, an EM ratio of 1 to 252 can be calculated using the “broad
concentration range” for occupational exposures described in Section 8.4 of the USEPA 2002 report. Multiplying
these values by the 2% excess risk due to diesel particulate matter exposures, results in 8E-05 to 2E-02.

ZTUSEPA, 2002.
B USEPA, 2002.
2 USEPA, 2002.
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The Clean Air Agency uses a more appropriate approach based on accepted California risk
numbers that have been widely cited and are the basis for a diesel retrofit program in place for
several years in California. This approach evaluates 100% of the highly toxic diesel particulates
as a complete and complex mixture. This method is more likely to account for potential
interactions (i.e., synergism and antagonism) among the hundreds and/or thousands of chemicals

in DPM.

2.3 Non-carcinogenic Effects

Many chemicals also have non-cancer health effects. Non-carcinogenic effects are presumed to
have a threshold of exposure below which no effect occurs, although this is not always the case
(e.g., fine particulate matter). Non-carcinogenic effects from air exposures are evaluated using
reference concentrations. Reference concentrations (RfCs), like unit risk factors, are based on
animal or human studies. RfCs are derived by examining the literature to find a critical study,
which is defined as a well-designed chronic exposure study that has identified the non-
carcinogenic adverse effect that occurs at the lowest level of inhalation exposure. The no-
observable-effect-level (NOEL) or a lowest-observable-adverse-effect-level (LOAEL) from
animal or human studies is determined. Adjustments for exposure times are made to extrapolate
exposures to 24 hours, 7 days per week, and conversion to units of mg/m’ are made. A human
equivalent concentration is calculated by considering the nature of the contaminant and its
behavior in inhaled air; the region of the respiratory system impacted; and the surface area and
respiratory rate of the test organism, relative to the same parameters in humans. This
concentration is then divided by factors of 10 to account for uncertainties such as extrapolating
from animals to humans, from healthy adult individuals to sensitive individuals, or from sub-
chronic to chronic exposures. The RfCs also include confidence statements that speak to the
extent and quality of the database, and the certainty of the RfC, based on supporting literature

aside from the critical study.

As a result of these types of derivations, the RfC is also considered to be highly conservative or
protective of human health. Similar to the unit risk factors used for carcinogens, USEPA
considers the RfC to be unlikely to underestimate potential risks to humans. It is important to

recognize that many chemicals can have a variety of effects that occur at different levels of

12



exposure. The RfC only looks at the effect that occurs at the lowest level of exposure. The
assumption is made that protection at this level also provides protection at the higher doses as

well.

To determine a hazard index for these chemicals, the RfC is compared to the annual average or
median concentration for each of the three exposure data sets (e. g., the monitoring results, the
ambient modeling results, and the human exposure modeling results). We compare the RfC to
the median concentration for the human exposure modeling estimates because they are the only
estimate of central tendency available. For the Seattle monitoring data and the ambient exposure
modeling exercise, we compare the RfC to the annual average. We also compare the RfC to an
upper-bound concentration for the ambient modeling exercise as it was available. However, this
value may overestimate exposures over the lifetime of the exposed individual. RfCs used in this
evaluation are listed in Table 2-2 below. The name of the chemical is listed with the RfC value,
the uncertainty factors and modifying factors used in calculating the RfC, the critical effect, and
the source for the information. The information used in the analysis and listed in the table was

taken from the USEPA NATA report.

The non-cancer health effects associated with diesel particulate matter and woodsmoke, and the
fine particulate fraction of these mixtures specifically are not included in this evaluation. Non-
cancer health effects associated with fine particles, such as morbidity related effects such as
increased asthma attacks, upper respiratory irritation, and increased mortality are analyzed

elsewhere.

13



Table 2-2: Reference Concentrations for Air Toxics

30

RIC

UF x

Target Organ for

Chemical (mg/m®) | MF Critical Effect Source
1) Acetaldehyde 9.0E-03 1000 Nasal epithelium IRIS
2) Acrolein 2.0E-05 1000 Nasal epithelium IRIS
3) Acrylonitrile 2.0E-03 100 Nasal epithelium IRIS
4) Arsenic and compounds 3.0E-05 1000 Teratogenic effects Cal EPA
5) Benzene 8.0E-02 100 Blood, bone marrow IRIS
6) Beryllium compounds 2.0E-05 10 Lung IRIS
7) 1,3-Butadiene 2.0E-03 300 Reproductive system IRIS
8) Cadmium compounds 2.0E-05 30 Kidney Cal EPA
9) Carbon tetrachloride 4.0E-02 300 Liver Cal EPA
10) Chloroform 9.8E-02 100 Liver, kidney ATSDR
11) Chromium compounds 1.0E-04 90 Respiratofy tract IRIS
12) 1,3-Dichloropropene 2.0E-02 30 Nasal epithelium IRIS
13) Ethylene dibromide 8.0E-04 100 Reproductive system Cal EPA
14) Ethylene dichloride 2.4E-00 90 Kidney ATSDR
15) Ethylene oxide 3.0E-02 100 Blood Cal EPA
16) Formaldehyde 9.8E-03 30 Respiratory tract ATSDR
17) Hexachlorobenzene 3.0E-03 100 Teratogenic effects Cal EPA
18) Hydrazine 2.0E-04 300 Liver, thyroid Cal EPA
19) Lead compounds 1.5E-03 1 Central nervous system NAAQS
20) Manganese compounds 5.0E-05 1000 Central nervous system IRIS
21) Mercury compounds 3.0E-04 30 Central nervous system IRIS
22) Methylene chloride 1.0E+00 30 Liver ATSDR
23) Nickel compounds 2.0E-04 30 Respiratory tract ATSDR
24) Propylene dichloride 4.0E-03 300 Nasal epithelium IRIS
25) Tetrachloroethylene (perc) 2.7E-01 100 Central nervous system ATSDR
26) Trichloroethylene 6.0E-01 100 Central nervous system Cal EPA

O USEPA. Health Effects Information Used in Cancer and Noncancer risk Characterization for the NATA 1996
National Scale Assessment. http://www.epa.gov/itn/atw/nata/nettables.pdf.
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Chapter 3: Health Risks Based on Air Toxics Monitoring Information

After we identified the toxicity values, we obtained exposure concentrations from three separate
studies. The first study provides air monitoring concentrations in the Seattle area for 15 air
toxics (Seattle Air Toxics Monitoring Study). The second study models ambient concentrations
of woodsmoke and DPM from PM2.5 monitored concentrations (Source Apportionment at an
Urban IMPROVE Site). The third study provides modeled concentrations for 32 air toxics and
DPM in the four counties in our jurisdiction (USEPA NATA study). The first two studies are
discussed below, while the third study is discussed in Chapter 4.

3.1 Seattle Air Toxics Monitoring Study

The Seattle Air Toxics Monitoring Study was conducted during 2000 and 2001 as a collaborative
effort by three agencies: USEPA, the Washington State Department of Ecology, and the Puget
Sound Clean Air Agency. The purposes of this study were to provide information on the spatial
and temporal variability of ambient air toxics, to evaluate modeling results obtained from the
NATA project, and compare results to other urban areas in the United States. The objective of
this study was to quantify the urban air toxics such as VOCs, carbonyl, and metal species on a

regular basis at several surface sites in Seattle.

USEPA originally selected Seattle for this monitoring study as one of four cities nationwide to
take part in the air toxics monitoring component of its overall National-scale Air Toxics Program
(NATA).*' The federal Clean Air Act mandates USEPA to determine a subset of the 189 urban
hazardous air pollutants (HAPs) that potentially pose the greatest risks in urban areas. USEPA
identified a total of 33 urban HAPs in their 1995 ranking analysis,** and developed concurrent
monitoring and modeling programs (e.g., NATA) to evaluate potential exposures to these top-

ranked 33 HAPs.** These 33 are discussed more fully in Chapter 4. Of the 33 HAPs identified

' USEPA. Peer Review Draft for the Science Advisory Committee: 4ir Toxics Monitoring Concept Paper. Office
of Air Quality Planning and Standards. February 2000.

32 USEPA. Ranking and Selection of Hazardous Air Pollutants for Listing Under Section 11 2() of the Clean Air Act
Amendments of 1990, Technical Support Document, July 28, 1999.

* USEPA. National Air Toxics Program: The Integrated Urban Strategy Report to Congress. Office of Air Quality
Planning and Standards. EPA-453/R-99-007. July 2000.
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by USEPA, a total of 17 HAPs (see Table 3-1) were monitored at two sites in the Seattle area

during calendar year 2000 and at six sites during 2001.

Table 3-1: Monitored Urban Air Toxic Pollutants (17 total)

CAS No.
1) 71432

2) 7440439

3) 56235

4) 67663

5) 75092

6) 78875

7) 127184

8) 79016

9) 7440382

10) Total compounds
I1) Total compounds
12) Total compounds
13) 7439921

14) Total compounds
15) 7440020

16) 75070

17) 50000

VOCs
Benzene

1,3-Butadiene
Carbon tetrachloride
Chloroform
Dichioromethane
1,2-Dichloropropane
Tetrachloroethene
Trichloroethene
Arsenic

Beryllium

Cadmium
Chromium

Lead

Manganese

Nickel
Acetaldehyde
Formaldehyde

The remaining 16 HAPs were not monitored because they were considered less stable or lacked
approved collection and/or analytical techniques. Every six days at each site, 24-hour integrated
air samples were collected.** Such collection schedules ensure that every day of the week is
sampled over the year. Average concentrations for each monitored chemical were provided by
the Washington State Department of Ecology, and are presented in Table 3-2. Because no data
were provided for 1,2-dichloropropane and beryllium, these chemicals were removed from

further consideration in this analysis.

34 Washington Department of Ecology. Urban Air Toxic Measurements in Seattle. Conducted by the Laboratory for
Atmospheric Research, Washington State University, Pullman, WA. Contract #C0000060. Project Officer: John
Williamson, Bellevue, WA., May 2001.
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Site Locations and Selected Pollutants
A total of six sites were selected to represent the Seattle urban area based on a comprehensive
site selection study. Two sites were monitored during calendar year 2000, and four more sites

(for a total of six sites) were monitored during calendar year 2001 (see F igure 3-1).

The two sites monitored during 2000 were Beacon Hill and Georgetown. The first site
represents a typical urban residential area. Beacon Hill (Fig. 3-1: @) was selected to represent
this type of area because it has a relatively high population density and is impacted by a mix of
urban source categories. For example, it is located near the Interstate 90 and Interstate 5
interchange, and is also impacted by local sources. However, it is more significantly impacted
by urban residential sources such as mobile exhaust and woodsmoke. A spatial variation study

conducted by UW also verified that Beacon Hill is representative of population exposure.’

The second area was selected to represent potentially maximum concentrations near an industrial
area. This site is located in the Georgetown neighborhood (Fig. 3-1: ®). Itis impacted by
several large industrial sources, as well as an airport. Mobile sources from Highway 99, nearby
roadways, and residential wood combustion are also expected to impact this site. This

neighborhood is located in the Duwamish industrial valley.

Four more sites were added for the 2001 calendar year. These sites include: Lake Sammamish
(Fig. 3-1: @) for an urban background site, Maple Leaf (Fig.3-1: ©) for a typical urban
residential site, SeaTac (Fig. 3-1: @) for a site that is highly impacted by mobile sources, and

Lake Forest Park (Fig.3-1: @) for an area affected by woodsmoke and mobile sources.

Two of the six sites are located near airports. The SeaTac monitor is located north of the Seattle-
Tacoma International Airport, a major airport that serves the Puget Sound area. The Georgetown

site is also located near an airport that serves a number of commercial industries including

** Goswami E, T Larson, T Lumley, S Liu. Spatial Characteristics of Fine Particulate Matter. Identifying
Representative Monitoring Locations in Seattle, Washington. Journal of Air and Waste Management Association.
Vol. 52, March 2002.

% Goswami et al., 2002,
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Figure 3-1: Air Toxics Monitor Locations

verlake |

o ,_’J.a E\ELJEW ‘UI
1] ‘r -

Rabins wood

I

Jaa
coalfield ”'! |

d“"TE' “High. ;é'allf

nzanlta Redundn% L l&*‘“ ﬁ il
i i
e BEEo ) rederalway. | |

“gerrydale,



The Boeing Company, a major aerospace manufacturing site. The potential impact of these
airport emissions on the monitored concentrations are discussed in the latter sections of this

chapter.

3.2 Woodsmoke and Diesel Particulate Concentrations

In addition to risks from ambient air toxics, ambient concentrations of woodsmoke and DPM
have long been recognized as potentially carcinogenic and contribute substantially to ambient
particulate matter concentrations in the Puget Sound area.’”*® To quantify potential risks from
these mixtures, ambient concentrations are multiplied by a unit risk factor (see methods in
Chapters 1 and 2). We use woodsmoke and diesel particulate concentrations for the Beacon Hill
monitoring site as estimated in a recent study conducted by Maykut, Larson, Lewtas, and Kim

entitled Source Apportionment of PM2.5 at an urban IMPROVE site in Seattle, WA.*

Source Apportionment of PM2.5 at an Urban IMPROVE site in Seattle, WA

Speciated data from Seattle’s Beacon Hill PM2.5 monitoring site were analyzed using two
multivariate receptor models, the Positive Matrix Factorization (PMF) and the UNMIX model.
EPA’s Chemical Mass Balance model was also used to identify the major sources of PM2.5 and
organic carbon in Seattle’s air. A total of 289 filter samples were obtained with an IMPROVE
sampler from 1996 through 1999. These samples were analyzed for 31 particulate “elements”
including various fractions of the particulate organic and elemental carbon. All three models
predicted the major sources of PM2.5 were wood-burning, mobile sources, and secondary particle

formation.

The sources identified by the PMF model are (in descending order of importance): vegetative
burning such as wood-burning fireplaces and yard waste (indoor and outdoor), motor vehicles

(gasoline and diesel), secondary sulfate, secondary nitrate, soil, and marine sea salt (Fig. 3-2)..

7 Lewtas J. Genotoxicity of Complex Mixtures: Strategies for the Identification and Comparative Assessment of
Airborne Mutagens and Carcinogens from Combustion Sources. Fundamental and Applied Toxicology 10, 571-
589. 1988.

* Yuen and Larson, 1993.

*® Maykut N, et al. 2003.
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Figure 3-2: Beacon Hill Source Apportionment from Maykut, et al. (2003)*°
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The average concentration of PM2.5 at Beacon Hill from April 1996 through February 1999 was
9 pg/m’. This translates to average annual concentrations of approximately 3 pg/m’ for
vegetative burning and 1.4 pg/m’ of diesel particulate. It is important to note that our analysis
considers only 46% of the PM2.5 present in ambient air (vegetative burning + diesel), while the
remaining 54% could contribute to overall cancer risk from particulate matter.' Thus our

estimates could significantly underestimate potential cancer risk from fine particles.

Diesel particulate matter was estimated from the PM2.5 monitor located at the Beacon Hill site
for three years using the Positive Matrix Factorization (PMF model).** The ambient annual
concentration of diesel particulate matter at the Beacon Hill site is estimated to be 1.4 ng/m’.
Some reviewers noted that this value could be high due to the proximity of the monitor to

Interstate 5 and Interstate 90.

** Maykut N et al., 2003

* Pope CA, RT Burnett, MJ Thun, EE Calle, D Krewski, K Ito, GD Thurston. Lung Cancer, Cardiopulmonary
Mortality, and Long-term Exposure to Fine Particulate Air Pollution. JAMA, March 6, 2002, vol. 287, No. 9.

* Maykut N et al., 2003.
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3.3 Estimated Potential Cancer Risks from Six Monitoring Sites

Potential cancer risk estimates for each chemical at each of the six sites of the Seattle Air Toxics
Monitoring Study are presented in Table 3-3 and Figure 3-3. Cancer risks for the average
concentrations across all 6 sites are also presented. These values are presented as individual
cancer risk per million (over a 70-year lifetime) and potential cancer cases per million people

exposed over a 70-year exposure period.

It is important to recognize that these cancer risk estimates are based on the assumption that
adults (either one or many in an exposed population) are exposed to this average concentration
for their entire lifetime or an exposure period of 70 years. The ambient concentrations may or
may not represent actual annual average exposures for individuals throughout the Seattle
population. For example, it is highly unlikely that an individual would spend an entire 70-year
period outside near a particular monitor. Alternatively, both VOCs and semi-volatile compounds
can penetrate indoors. Therefore, it is highly likely that people spending time inside homes or

other buildings are exposed to ambient air toxics while indoors.

As indicated on the table and figure, the cumulative cancer risks for the 17 chemicals are similar
among the six Seattle sites, ranging from a low of approximately 57 in a million in Lake
Sammamish to a high of 100 in a million in Georgetown. Preliminary analyses from the
University of Washington indicate that the differences in measured concentrations at various
sites are statistically significant.* However, from a practical standpoint, these differences are
still quite small, particularly when compared with potential risks from DPM and woodsmoke
later in this section. We also note that the Beacon Hill risk estimates are similar to the 6-site
average (again, 80 to 73 in a million), supporting UW findings that this site is a good indicator

for the area.

Georgetown appears to have the highest monitored concentrations, and therefore a higher risk
than the other five monitor locations. This appears to be due to higher concentrations of

chromium, possibly due to industrial activities near the monitoring site.

“ Lui LS, C Wu, A Cullen. Investigation of Spatial and Temporal Variation in Air Toxics in the Seattle area.
Powerpoint presentation, February 26, 2003.

* Goswami et al. 2002,
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Although carbon tetrachloride is a significant contributor to the cancer risk estimates, it is
important to note that this chemical has been banned in the Puget Sound area for some time.
These monitored concentrations may reflect emissions that are not currently reported or previous

contamination that is extremely persistent.

We also compared risk estimates calculated using modeled and monitored air concentrations. In
Figure 3-4, the cancer risks from the 6-site average for Greater Seattle from the air monitoring
study are compared to the cancer risks using the USEPA NATA results for King County. Even
though the NATA estimates are for 1996 and the monitored estimates are 2001, the cancer risks

compare surprisingly well, with cumulative cancer risks of 73 and 78 per million, respectively.

Since Beacon Hill is considered to represent the area, we also compared Beacon Hill estimates to
the USEPA NATA estimates and included DPM (see Figure 3-5 and Table 3-4). It is interesting
to note that even though the time periods are different for the studies, the modeled estimates

compare reasonably well to the monitored estimates.

The cumulative cancer risk for only the chemicals monitored in the 2000 and 2001 studies ranges
from approximately 57 to 100 per million over a 70-year exposure period for these chemicals.
The total risk for the Seattle average is approximately 73 per million over a 70-year exposure
period. These risk estimates are based on the assumption that concentrations observed in this
monitoring study will be constant for the assumed 70-year exposure period and that exposures to

ambient air reflect the types of exposures that are occurring over the duration.

Emissions from the two airports could impact the SeaTac and Georgetown monitors. However,
the results do not reflect significantly higher pollutant levels at these locations when compared
with other sites. In fact, SeaTac potential risks appear slightly lower than Beacon Hill. It is
possible that the airport emissions do not significantly impact the monitors because the emissions
are diluted over the area. It is also possible that the pollutants of concern at the airport are not

those included in the monitoring study.
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Table 3-4: Comparing Potential Cancer Risks at Beacon Hill (monitoring data) and
King County (modeled data)

Beacon Hill USEPA NATA
2001 1996
Chemical Potential Risk Potential Risk
{cancer cases (cancer cases
per million) per million)

Benzene 9.2 18.3
1,3-Butadiene 4.1 2.5
Carbon tetrachloride 9.2 13.2
Chloroform 5.3 1.9
Dichloromethane 0.2 0.3
Tetrachloroethylene 0.9 1.8
Trichloroethylene 0.4 1.7
Acetaldehyde 2.8 2.0
Formaldehyde 22.3 15.7
Arsenic 4.2 0.5
Cadmium 1.1 0.1
Chromium 20.0 17.4
Lead 0.0 0.2
Manganese 0.0 0.0
Nickel 1.1 1.9
Diesel particulate matter 420.0 531.0
Woodsmoke 30.0 0.0
Total Cancer Risk 530.8 608.4

Chemicals that pose the greatest risks are primarily associated with mobile sources. Similar to
Beacon Hill, the Georgetown risks are dominated by the mobile source chemicals benzene,
formaldehyde, and 1,3-butadiene. However, the individual risk estimates from these chemicals
are somewhat higher than those estimated at the Beacon Hill site. This may reflect the fact that
the Georgetown monitor is located in an industrial area or the Duwamish Valley where

contaminants may readily accumulate during winter inversion conditions.

It is important to note that these monitors are placed in areas that are not expected to be heavily
impacted by a large industrial source or “hotspot” — except for possibly the Georgetown site,
which is located in the Duwamish industrial area. The annual average from the selected monitor
locations are expected to reflect general urban settings such as an urban residential area, or an

urban industrial area. A few chemicals that are associated with industrial point sources, such as
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chromium and trichloroethylene, are higher in the Georgetown area. These chemicals probably
reflect more general industrial uses of paints, solvents, and chrome plating rather than one

specific industrial source.

Woodsmoke and DPM

In addition to the air toxics measured in the 2000 and 2001 studies, toxics concentrations in
many Seattle neighborhoods are heavily impacted by vegetative smoke from residential indoor
burning and DPM. We used the vegetative burning and DPM estimates from the Beacon Hill
PMF modeling exercise performed by Maykut et. al. (2003)*. The annual average vegetative
burning and DPM concentrations for the Beacon Hill site are multiplied by a “residential heating
wood” and DPM unit risk factor (see Chapter 2 for more discussion on unit risk estimates),
respectively, to estimate the potential cancer risk. These estimates are added to the overall
estimated cancer risks from the other monitored air toxics to compare the potential impacts. The

cumulative cancer risk from air pollution measured at Beacon Hill is shown in Figure 3-6.

One reviewer noted that because vegetative burning and DPM are complex mixtures that include
other chemicals already measured (i.e., metals), our methods overestimate risk from these two
sources. We recognize that some portion of ambient metals is due to DPM, and may be “double-
counted”. However, we do not know exactly how much of the ambient metals concentrations are
due to DPM. We also know DPM is not the only source of metals in our region. Therefore, we
elect to combine metals and DPM estimates, recognizing the results will slightly overestimate
risk. We expect the potential impact of “double counting” overall to be quite low since metals
are not among the primary risk drivers. Even if the potential risks from metals were reduced to
account for DPM, the overall findings would not change. DPM would still rank highest among
contributors, with other mobile sources and vegetative burning also among the top sources.
Cumulative cancer risks would still approach 500 in a million on average, and could be higher

(see Chapter 4).

> Maykut N et al. 2003.
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Another reviewer noted that vegetative burning is not synonymous with woodsmoke. We
recognize that the unit risk factor for woodsmoke (referred to as “residential heating wood” in
the Lewtas study) is uncertain, and could over- or underestimate the toxicity of all vegetative
burning included in the Maykut et al (2003) study. However, we believe the limited available
data provides a general indication of where vegetative burning might rank in comparison with

other air po<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>