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Washington Department of Ecology
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Attention: Dale Myers, Formal LUST Site Manager
Subject: ASTM Phase | Environmental Site Assessment
ARCO 5445

665 23rd Avenue
Seattle, Washington

Dear Dale:

The enclosed report presents the results of a Phase | Environmental Site Assessment (Phase |) conducted
at the above-referenced property, located at 665 23rd Avenue in Seattle, Washington (herein referred
to as the “subject property”). This work was performed by Haley & Aldrich, Inc. (Haley & Aldrich), in
accordance with our proposal to the Washington State Department of Ecology (Ecology) dated 3 March
2023, as authorized on 20 March 2023 (“Agreement”). This Phase | was conducted in conformance with
the scope and limitations of the ASTM International (ASTM) E1527-21 Standard Practice for
Environmental Site Assessments.?

The objective of a Phase | is to assess whether known and/or suspect recognized environmental
conditions (RECs), controlled RECs (CRECs), or historical RECs (HRECs) are associated with the subject
property, as defined in the ASTM E1527-21 Standard.

1 The ASTM Standard Practice for Environmental Site Assessments: Phase | Environmental Site Assessment Process
(ASTM E1527-21 Standard) as referenced in Code of Federal Regulations Title 40 Part 312 (the All Appropriate
Inquiries Rule).
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Thank you for the opportunity to perform these services for you. Please do not hesitate to contact us if
you have any questions or comments.

Sincerely yours,
HALEY & ALDRICH, INC.
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ennifer Casler, P.G.
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Executive Summary

Haley & Aldrich, Inc. (Haley & Aldrich) has performed a Phase | Environmental Site Assessment (Phase 1)
of a service station property located at 665 23rd Avenue in Seattle, Washington (herein referred to as
the “subject property”). The scope of services is described and conditioned by our proposal dated

3 March 2023. This Phase | was performed for Ecology who seeks to have an understanding of the
subject property’s environmental status and current conditions. This Phase | was performed in
conformance with the scope and limitations of the ASTM International (ASTM) E1527-21 Standard and
All Appropriate Inquiries (AAl) Rule.

SUBJECT PROPERTY DESCRIPTION

The current configuration of the subject property (retail gasoline station with a convenience store) was
developed by ARCO in 1988. The subject property contains three 12,000-gallon fiberglass underground
storage tanks (USTs) and four gasoline dispenser islands covered by a canopy.

OBJECTIVE

The objective of a Phase | is to assess whether recognized environmental conditions (RECs), controlled
RECs (CRECs), or historical RECs (HRECs) are associated with the subject property. Our conclusions are
intended to help the user evaluate the business environmental risk associated with the subject property.
Our opinion regarding a REC's potential impact on the subject property is based on the scope of our
services, the information obtained during the course of our services, the conditions prevailing at the
time our services were performed, the applicable regulatory requirements in effect at the time our
services were performed, our experience evaluating similar sites, and on our understanding of the
client's intention to have a comprehensive understanding of the subject property’s environmental status
and current conditions.

SIGNIFICANT DATA GAPS

Our ability to identify and evaluate RECs at the subject property is conditioned upon significant data
gaps identified as part of this Phase |. The ASTM E1527-21 Standard defines a significant data gap as a
data gap that affects the ability of the Environmental Professional to identify a REC.

We identified the following significant data gaps in association with this Phase I.

e 2201 East Cherry Street is located adjacent to the subject property to the west in an inferred
upgradient direction. This adjacent property is listed in the EDR (Environmental Data Resources,
LLC.) historical auto service (HIST AUTO) database. This listing indicates the adjacent property
has potentially operated as a gas station/filling station/service station. Due to its proximity,
historical operations, and inferred upgradient location, this represents a data gap for the subject
property.

e 2301 East Cherry Street is presented in the EDR report as 32 feet east of the subject property in
an inferred downgradient direction. This property is listed in the EDR HIST AUTO database. This
listing indicates the adjacent property has potentially operated as a gas station/filling
station/service station. Due to its proximity and historical operations, this represents a data gap
for the subject property.
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e 554 23rd Avenue is presented in the EDR report as 48 feet southeast of the subject property in
an inferred downgradient direction. This property is listed in the EDR HIST CLEANER database.
This listing indicates the property has potentially operated as a dry cleaner or laundromat. Due
to its proximity and historical operations, this represents a data gap for the subject property.

e 548 23rd Avenue is presented in the EDR report as 48 feet southeast of the subject property in
an inferred downgradient direction. This property is listed in the EDR HIST AUTO database. This
listing indicates the nearby property has potentially operated as a gas station/filling
station/service station. Due to its proximity and historical operations, this represents a data gap
for the subject property.

e 2210 East Cherry Street is presented in the EDR report as 100 feet north of the subject property
in an inferred upgradient direction. This property is listed in the EDR HIST CLEANER database.
This listing indicates the property has potentially operated as a dry cleaner or laundromat. Due
to its proximity, historical operations, and inferred upgradient location, this represents a data
gap for the subject property.

e 702 and 704 23rd Avenue is presented in the EDR report as 127 to 143 feet north of the subject
property in an inferred upgradient direction. This property is listed in the EDR HIST CLEANER
database. This listing indicates the property has potentially operated as a dry cleaner or
laundromat. Due to its proximity, historical operations, and inferred upgradient location, this
represents a data gap for the subject property.

e 2307 East Cherry Street is presented in the EDR report as 153 feet north of the subject property
in an inferred upgradient direction. This property is listed in the EDR HIST CLEANER database.
This listing indicates the property has potentially operated as a dry cleaner or laundromat. This
represents a data gap for the subject property. Due to its proximity, historical operations, and
inferred upgradient location, this represents a data gap for the subject property.

RECOGNIZED ENVIRONMENTAL CONDITIONS

The ASTM E1527-21 Standard defines a REC as: (1) the presence of hazardous substances or petroleum
products in, on, or at the subject property due to a release to the environment; (2) the likely presence of
hazardous substances or petroleum products in, on, or at the subject property due to a release or likely
release to the environment; or (3) the presence of hazardous substances or petroleum products in, on,
or at the subject property under conditions that pose a material threat of a future release to the
environment.

The following RECs listed below were identified in connection with the subject property.

REC #1: Historical operation of subject property as a gasoline station resulting in known petroleum
hydrocarbons in soil and groundwater at concentrations exceeding Model Toxics Control Act (MTCA)
Method A cleanup levels (cleanup levels).

Contamination at the subject property was initially detected during facility upgrade activities in 2004.
The most recent available groundwater data for the subject property is from a 2015 groundwater
sampling event. Total petroleum hydrocarbons (TPH) as gasoline range organics (TPH-G) cleanup level
exceedances were observed in groundwater sampled from monitoring wells MW-1 and MW-5. A
benzene cleanup level exceedance was observed in groundwater sampled from monitoring well MW-1.
Soil samples collected at the subject property have historically contained cleanup level exceedances for
TPH-G, benzene, toluene, ethylbenzene, xylenes (BTEX), and methyl tert-butyl ether (MTBE).
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CONTROLLED RECOGNIZED ENVIRONMENTAL CONDITIONS

The ASTM E1527-21 Standard defines a CREC as a REC resulting from a past release of hazardous
substances or petroleum products that has been addressed to the satisfaction of the applicable
regulatory authority or authorities with hazardous substances or petroleum products allowed to remain
in place subject to the implementation of required controls.

CRECs were not identified in connection with the subject property.

HISTORICAL RECOGNIZED ENVIRONMENTAL CONDITIONS

The ASTM E1527-21 Standard defines an HREC as a previous release of hazardous substances or
petroleum products affecting the subject property that has been addressed to the satisfaction of the
applicable regulatory authority or authorities and meeting unrestricted use criteria established by the
applicable regulatory authority or authorities without subjecting the subject property to any controls.
A historical recognized environmental condition is not a recognized environmental condition.

HRECs were not identified in connection with the subject property.
SUMMARY AND RECOMMENDATIONS

In summary, we identified seven significant data gaps and one REC at the subject property during this
Phase I.
To address the significant data gaps and RECs listed above, we recommend the following:

e Additional soil and groundwater characterization as outlined by Ecology in their response to the
Closure Request and 2014/2015 Site Status Report completed by Arcadis U.S. Inc., (Arcadis)
(Ecology 2016b).

The remainder of this report contains additional information regarding the Phase I, the resulting findings
summarized above, and limitations affecting this report.
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Continued Viability of Environmental Site Assessment

In accordance with the ASTM E1527-21 Standard, the following components of the Phase | Report must
be conducted or updated within 180 days prior to the date of acquisition or prior to the date of the
transaction:

1. Interviews with owners, operators, and occupants. Not completed due to inability to contact key
site manager.

2. Searches for recorded environmental cleanup liens (a user responsibility). Completed on:
17 May 2023.

3. Reviews of federal, tribal, state, and local government records. Completed on: 18 April 2023.
4. Visual inspections of the subject property and of adjoining properties. Completed on: 30 May

2023.

The declaration by the Environmental Professional responsible for the assessment or update (refer to
Section 9). Completed on 29 June 2023.

\\haleyaldrich.com\share\sea_projects\Notebooks\0207222-006_Ecology ARCO 5445 Phase | ESA\Deliverables\Reports\Final Phase | ESA\2023_0629_HAI_ASTM
Phase I_ARCO 5445_F.docx
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1.0 Introduction

This report presents the results of an ASTM International (ASTM) Phase | Environmental Site Assessment
(Phase I) conducted for a property located at 665 23rd Avenue located in Seattle, Washington (herein
referred to as the “subject property”). The approximately 0.50-acre subject property is currently
operated as a branded ARCO gas station and ampm convenience store and is shown on the Project
Locus, Figure 1. This Phase | was conducted in consideration of the Washington State Department of
Ecology (Ecology) who seeks to understand the subject property’s environmental status and current
conditions.

1.1 OBIJECTIVE

The objective of a Phase | is to assess whether recognized environmental conditions (RECs), controlled
RECs (CRECs), or historical RECs (HRECs) are associated with the subject property by evaluating site
history, interviews, existing observable conditions, current site use, and current and former uses of
adjoining properties, as well as potential releases at surrounding properties that may impact the subject
property. Our conclusions are intended to help the user evaluate the business environmental risk
associated with the subject property.

The ASTM E1527-21 Standard defines a REC as: (1) the presence of hazardous substances or petroleum
products in, on, or at the subject property due to a release to the environment; (2) the likely presence of
hazardous substances or petroleum products in, on, or at the subject property due to a release or likely
release to the environment; or (3) the presence of hazardous substances or petroleum products in, on,
or at the subject property under conditions that pose a material threat of a future release to the
environment. The definitions of RECs, CRECs, and HRECs are included in the Glossary section of this
report.

1.2 SCOPE OF SERVICES

This Phase | was performed by Haley & Aldrich, Inc. (Haley & Aldrich) in conformance with the scope and
limitations of the ASTM E1527-21 Standard and All Appropriate Inquiries (AAl) Rule and in accordance
with our proposal dated 3 March 2023, as authorized on 20 March 2023 (“Agreement”). The Phase |
limitations and Agreement are attached hereto as Appendix A.

As part of this Phase |, Haley & Aldrich conducted visual observations of site conditions and of abutting
property use and attempted interviews with a key site manager (subject property reconnaissance);
reviewed federal, state, tribal, and local environmental database information, federal and state
environmental files, previous reports (if identified and provided), and site historical use records; and
formulated conclusions regarding the potential presence and impact of RECs.

13 NON-SCOPE CONSIDERATIONS

The ASTM E1527-21 Standard includes the following list of “additional issues” that are non-scope
considerations outside of the scope of the ASTM Phase | practice: asbestos-containing materials,
biological agents, cultural and historic resources, ecological resources, endangered species, health and
safety, indoor air quality related to release of hazardous substances or petroleum products into the
environment, industrial hygiene, lead-based paint unrelated to releases into the environment, lead in
drinking water, mold or microbial growth conditions, polychlorinated biphenyl (PCB)-containing
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materials, naturally-occurring radon, regulatory compliance, substances not defined as hazardous
substances (emerging compounds?), and wetlands. These items were not included in this Phase | of the
subject property.

The assessment of the presence of PCBs is limited to those potential sources specified in the ASTM
E1527-21 Standard as “electrical or hydraulic equipment known or likely to contain PCBs... to the extent
visually and or physically observed or identified from the interview or records review.”

1.4 LIMITING CONDITIONS/DEVIATIONS

Haley & Aldrich completed this Phase | in substantial conformance with the ASTM E1527-21 Standard. In
our opinion, no additions were made to, or deviations or deletions made from, the ASTM work scope in
completing this Phase I.

1.5 USER RESPONSIBILITIES

The completion of this Phase | is only one component of the process required to satisfy the AAIl Rule. In
addition, the user must adhere to a set of user responsibilities as defined by the ASTM E1527-21
Standard and the AAI Rule. User responsibilities are discussed in Section 6.6 of this report. A user
seeking protection from Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) liability as an innocent landowner, bona fide prospective purchaser, or contiguous property
owner must complete all components of the AAI process in addition to meeting ongoing obligations. AAI
components, CERCLA liability relief, and ongoing obligations are discussed in the AAI Rule and in
Appendix X1 of the ASTM E1527-21 Standard.

2 Per- and Polyfluoroalkyl Substances (PFAS) are examples of emerging compounds.

2 HAtBRicH



2.0 Site Description

A description of the subject property is detailed in the following sections. Refer to Figure 1 for a project
locus and Figure 2 for a site plan showing relevant subject property features and adjacent properties.

2.1 SITE OWNERSHIP, LOCATION, AND VICINITY DESCRIPTION

Site Description

City Neighborhood, Inc.

Owner 665 23rd Avenue
Seattle, WA 98122
Operator ARCO Gas Station - ampm Convenience Store
Current subject property use consists of an ARCO retail gasoline station with
Current Subject Property Use an ampm convenience store and four fuel dispensers. The four dispensers
are located beneath a larger canopy to the south of the convenience store.
Size 0.50 acres

Building Square Footage

Convenience Store: 3,808 square feet

USGS 7.5-Minute Topographic

Seattle South, 2020

Map
Site County King County
Zoning Neighborhood Commercial: NC1-40 (M)

Parcel Information

Parcel ID: 912610-1805

Utility Providers

Water: Seattle Public Utilities
Sewerage: Seattle Public Utilities
Electricity: Seattle City Light
Gas/Qil/LPG: Puget Sound Energy

Heating/Cooling System
Site Vicinity Descriptio
General Area
Description

Forced Air (King County Department of Assessments 2023)

Commercial and residential properties adjoining the site. Garfield Community Center
east of the subject property.

Adjoining Property
Description

North: East Cherry Street followed by commercial and residential buildings.
East: 23rd Avenue followed by Garfield Community Center

Residential properties and a pre-school/daycare center (Causey's
South: .

Learning Center)
West: Homeless shelter (T.C. Spirit Village) followed by 22nd Avenue.

2.2 PHYSICAL SETTING

Subsurface explorations and/or hydrogeologic investigations were not performed as part of this Phase I.
Subject property geology and hydrology were evaluated based on readily available public information or
references, and/or based upon our experience and understanding of subsurface conditions in the
vicinity of the subject property. Site-specific sources used to determine the physical setting of the site
are recorded in the following table It is unknown to what extent localized variations in groundwater
depth and flow occur on the subject property.
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Physical Setting Source \
Topography Summary The subject property is generally flat. 1,5
Subjec.t Property Approximate El. 280 feet above mean sea level 1
Elevation (El.)
Based on site-specific subsurface investigations, the soil lithology
. beneath the site is composed of sand silt mixtures to 46.5 feet below
Overburden Soils . . 2,3
ground surface (bgs), the maximum depth previously explored. A
discontinuous silt layer has been at approximately 15 to 20 feet bgs.
Bedrock Formation Bedrock formation was not observed in previous site investigations.
Depth to Bedrock Depth to bedrock was not observed in previous site investigations.
Depth to water has been measured at depths ranging from 5.72 to
Depth to Groundwater 25.61 feet below top of well casing. Groundwater elevations have 4
ranged from 75.43 to 273.91 feet above mean sea level.
Surface Water Flow Surface water appears to flow toward the east, based on observed 5
Direction surface topography.
. Based on site-specific groundwater elevation data, regional
Regional Groundwater Lo
Flow Direction groundwater flow f:llrectlon appears to be to the east-southeast 4
toward Lake Washington.
Nearest Surface Water Lake Washington is located approximately 0.94 miles east of the 6
Body subject property.
Sources:
1. USGS, 2023. United States Geological Survey Topo View. Accessed May 2023 at:
https://ngmdb.usgs.gov/topoview/viewer.
2. Delta Environmental Consultants, Inc. 2005b. Subsurface Investigation Report. October 25.
3. Arcadis U.S. Inc., 2012. Remedial Action Plan. 14 June
4. Arcadis U.S. Inc., 2015. Closure Request and 2014/2015 Site Status Report. 20 October.
5. Site Walk Conducted on 30 May 2023.
6. Google Earth, Mapping Application, Accessed 15 May 2023.
Environmentally Sensitive Areas Source \
Floodplain No 1
Mapped Wetlands No 1
Critical Aquifer Recharge Area No 1
Watershed Protection District No 2
Natural Resources Protection District No 2
Sources:

1. King County iMap, Mapping Application, accessed 15 May 2023.
2. Source Water Assessment Program (SWAP), Mapping Application, accessed 15 May 2023.
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3.0 Previous Reports

The following previous reports for the subject property were reviewed for this Phase I. Relevant
excerpts from these reports are included in Appendix B. Pertinent environmental issues identified in
those reports are summarized in the following text and table. Compiled groundwater and soil analytical
results are included in the "Closure Request and 2014/2015 Site Status Report” (Arcadis, 2015).

* Environmental Oversite during Retail Facility Upgrade Activities, 9 March 2005. Prepared by
Delta Environmental Consultants, Inc. for BP West Coast Products, LLC. Included in Appendix B.

® Subsurface Investigation Report, 25 October 2005. Prepared by Delta Environmental
Consultants, Inc., for Remediation Management. Included in Appendix B.

* Groundwater Monitoring Reports from 2006 through 2010. Prepared by Delta Environmental
Consultants, Inc. for Washington State Department of Ecology.

* Soil Boring Installation Work Plan. 12 May 2010. Prepared by Arcadis U.S. Inc. for Washington
State Department of Ecology. Included in Appendix B.

¢ Semi-Annual Groundwater Monitoring Report, First Half 2010, 28 July 2010. Prepared by Arcadis
U.S. Inc. for Washington State Department of Ecology.

¢ Annual Groundwater Monitoring Report 2011, 2 February 2012. Prepared by Arcadis U.S. Inc. for
Washington State Department of Ecology.

e Remedial Action Plan, 14 June 2012. Prepared by Arcadis U.S. Inc. for Washington State
Department of Ecology. Included in Appendix B.

® Annual Site Activities Report 2012, 6 May 2013. Prepared by Arcadis U.S. Inc. for Washington
State Department of Ecology. Included in Appendix B.

* Annual Site Activities Report 2013, 4 March 2014. Prepared by Arcadis U.S. Inc. for Washington
State Department of Ecology. Included in Appendix B

e Closure Request and 2014/2015 Site Status Report, 20 October 2015. Prepared by Arcadis U.S.
Inc. for Washington State Department of Ecology. Included in Appendix B.

* Notice of Termination of Arcadis Multi-Site VCP Agreement Second Amendment 2014-2016
dated January 1,2014 between State of Washington, Department of Ecology and Arcadis U.S.
Inc., 26 April 2016. Prepared by Arcadis U.S., Inc. for Washington State Department of Ecology.
Included in Appendix B.

e Opinion pursuant to WAC 173-340-515(5) on Completed Remedial Action for the following
Hazardous Waste Site: Site Name: Arco 5445, Site Address: 665 23rd Avenue Seattle, WA 98122,
Facility/Site No.: 76386549, Cleanup Site ID No.: 10446, VCP Project No.: NW2444, 26 April
2016. Prepared by Washington State Department of Ecology for Arcadis U.S. Inc. Included in
Appendix B.

* Arcadis Multi-Site Agreement Termination, 2016 October 25. Prepared by Washington State
Department of Ecology for Arcadis U.S. Inc. Included in Appendix B.

®* Termination of 25 VCP Projects in the former Arcadis Multi Site Agreement, 19 October 2018.
Prepared by Washington Department of Ecology for Arcadis U.S., Inc. Included in Appendix B.

® Request for Information on Status of VCP Project, 24 August 2018. Prepared by Washington
Department of Ecology for Arcadis U.S., Inc. Included in Appendix B.
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e BP and Environmental Consultant Personnel Change, 9 April 2020. Prepared by BP Products NA
Inc. for Washington Department of Ecology.

The pertinent issues identified and discussed in the above-listed reports, are presented in the following

table.

Pertinent Issue Identified

Further Investigation/Information

Issue Addressed?

Concentrations of petroleum
hydrocarbons in subject
property soil exceed MTCA
Method A cleanup levels
(cleanup levels).

Soil at the subject property has historical cleanup level
exceedances for gasoline range organics (TPH-G),
benzene toluene, ethylbenzene, total xylenes (BTEX), and
methyl tert-butyl ether (MTBE) due to releases of
petroleum product from leaking UST infrastructure at the
subject property.

No. This issue is
considered a REC
for the subject
property.

Concentrations of petroleum
hydrocarbons in subject
property groundwater exceed
cleanup levels.

Groundwater at the subject property has cleanup level
exceedances for TPH-G and benzene due to releases of
petroleum product from leaking UST infrastructure at the
subject property.

No. This issue is
considered a REC
for the subject
property.
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4.0 Subject Property History

Haley & Aldrich assessed past usage of the subject property and adjoining properties through a review
of the following historical resources:

® Sanborn Fire Insurance Maps dated 1893, 1905, 1949, 1950, and 1969;

* Topographic Maps dated 1894, 1895, 1897, 1908, 1909, 1968, 1973, 1983, 2014, 2017, and
2020;

e Aerial Photographs dated 1936, 1943, 1953, 1956, 1965, 1969, 1977, 1980, 1985, 1990, 2006,
2011, 2015, and 2019;

e City Directories dated 1920, 1925, 1930, 1935, 1940, 1944, 1951, 1955, 1960, 1966, 1969, 1970,
1971, 1975, 1977, 1980, 1981, 1985, 1986, 1990, 1991, 1992, 1995, 1996, 2000, 2005, 2010,
2014, 2017, and 2020;

*  Municipal records;
*  Previous Reports; and

* Washington State Environmental Information Management (EIM) Database.

Haley & Aldrich attempted to contact the subject property key site manager for an interview on current
and past site usage. However, no contact was made with a key site manager following multiple attempts
to call the service station.

Copies of information obtained from historical references reviewed are included in Appendix C. Unless
otherwise noted below, per the ASTM standard, sources were reviewed dating back to 1940 or first
developed use, whichever is earlier, and at 5-year intervals if the use of the property has changed within
the time period.

4.1 SUBJECT PROPERTY

The current configuration of the subject property (retail gasoline station with convenience store) was
developed by ARCO in 1988. The most recent change of ownership is reflected in the deed recorded
13 April 2006, indicating ownership transferred from BP West Coast Products LLC to City Neighbor, Inc.
The deed is included in Appendix C. Previously, the property ownership shifted from Ruth and Henry J.
Singletary to ARCO in 1987. In 1988, three double wall 12,000-gallon fiberglass USTs were installed at
the subject property (Arcadis, 2015).
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Dates Description of Subject Property Sources
Aerial photographs from 1936 — 1943 show the subject property with what
appears to be four buildings within the outline of the subject property
boundary. Due to the limited quality of the aerial images, discerning the
precise nature of these buildings was difficult; however, based on the
configuration of the buildings on the subject property and in the surrounding
area, the buildings are likely residential.

The 1949 Sanborn Fire Insurance Map indicates gas and oil storage on the
subject property. The aerial photograph from 1953 indicates a change from
the previous photograph (1943). The four buildings were replaced by what
appears to be two new buildings within the subject property boundary.

The aerial photograph from 1969 indicates a change from the previous aerial
photograph (1965). The building previously shown on the southern edge of
the subject property boundary is no longer present, the building in the center
of the subject boundary was expanded, and there is an additional building or
canopy toward the north of the subject property.

1936 -1943 EDR, 2023

1949 - 1969 EDR, 2023

1969 - 1990 EDR, 2023

A building permit from 1987 notes that a grocery store/service station was
demolished.

The aerial photograph from 1990 indicates a change from the previous aerial
photograph (1985), consistent with the building permit noted above. The
1990 -2023 photograph from 1990 resembles the current site configuration, with a EDR, 2023
convenience store in the northwest corner and a canopy toward the center
of the subject property.

4.2 ADJOINING PROPERTIES

The table below provides a summary of pertinent information from the historical sources reviewed
regarding adjacent properties:

Aerial Photo
DETL

Description of Adjacent Properties Sources

North: Buildings present, likely residential

South: Buildings present, likely residential
1936 —1943 EDR, 2023
East: Buildings present, likely residential

West: Buildings present, likely residential
North: No significant changes.

South: No significant changes.
1953 - 1956 East: Change in adjacent property to the east observed in 1953 aerial | EDR, 2023
photograph. A parking lot is now present in place of previously

observed buildings at the corner of 23rd Avenue and Cherry Street.

West: No significant changes.
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Aerial Photo

Dates Description of Adjacent Properties Sources
North: No significant changes.
South: No significant changes.
East: Additional changes to adjacent properties to the east in 1965
1965 -2006 aerial photograph. Several buildings demolished along 23rd Avenue. EDR, 2023
Park structures (tennis courts and baseball diamonds) observed in
1969 aerial photograph.
West: No significant changes.
North: No significant changes.
South: No significant changes.
East: Additional changes to adjacent properties to the east. A
2 —-201 I EDR, 202
006 -2015 building is now present at the corner of 23rd and Cherry Street. The 023
tennis courts were moved further east.
West: Buildings are no longer present in adjacent property to the
west.
North: Building to the north, across Cherry Street, no longer present.
South: No significant changes.
2019 EDR, 2023
East: No significant changes.
West: No significant changes.
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5.0 Environmental Records Review

5.1

ENVIRONMENTAL DATABASE RECORDS SEARCH

Haley & Aldrich used an electronic database service (Environmental Data Resources, LLC.), to complete
the environmental records review. The database search was used to identify listed properties that may
exist within the ASTM-specified approximate minimum search distances, as shown in the following
table. A description of each database searched is provided in Section 11.2 of this report. The complete
environmental database report is provided in Appendix D. Pertinent information obtained from the
database is summarized in Section 5.3.

Database Searched

Approximate Subject Number of Sites

Minimum Search Property within Search
Distance Listed? Distance’

1. National Priorities List (NPL) Sites 1 mile No 0
2. Delisted NPL Sites 0.5 mile No 0
3. Comprehensive Environmental

Reclamation, Compensation, and Liability

Information Systems/Superfund Enterprise | 0.5 mile No 0

Management System (CERCLIS/SEMs?)

Sites
4. CERCLIS-No Furter Remedial Action 0.5 mile No 0

Planned (NFRAP)/SEMs? Sites
5. zjgtzrril (EEn;;rSg)ency Response Notification Site only No 0
6. Resource Conservation and Recovery Act

(RCRA) non-Corrective Action Treatment 0.5 mile No 0

Storage and Disposal (non-CORRACTS TSD)

Facilities
7. RCRA CORRACTS TSD Facilities 1 mile No 0
8. RCRA Generators Site & Adjoining No 1
9. Federal Institutional/Engineering Controls | Site Only No Not Applicable
10. State/Tribal Equivalent NPL Sites 1 mile No 18
11. Lists of state and tribal hazardous waste

facilities? Ecology’s Confirmed and 0.5 mile Yes 68

Suspected Contaminated Sites List (CSCSL)
12. State/Tribal Registered Storage Tanks Site & Adjoining Yes 1
13. SDtii:)(:)/;T:;Iel;andﬂlls and Solid Waste 0.5 mile No 0
14. State/Tribal Leaking Storage Tanks 0.5 mile Yes 1
e o e O
16. State/Tribal Voluntary Cleanup Sites 0.5 mile Yes 16
17. State/Tribal Brownfield Sites 0.5 mile No 0
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Approximate Subject Number of Sites

Database Searched Minimum Search Property within Search
Distance Listed? Distance!

18. Orphan Site List? Site & Adjoining No 6
19. RGA LUST (Recovered Government Archive | _. A

Leaking Underground Storage Tank) Site & Adjoining ves 1
20. RGA HWS (Recovered Government Archive . -

State Hazardous Waste Facilities List) Site & Adjoining Yes 1
21. EDR HIST AUTO (EDR Exclusive Historical .

. .13 mile Yes 6

Auto Stations)

Notes:

1. Some sites may be included on multiple databases.

2. Formerly the CERCLIS database.

3. Haley & Aldrich also searched the Orphan Site List provided in the database report for the subject property and
sites adjoining the subject property. Orphan sites are those that, due to incorrect or incomplete addresses, could
not be mapped.

4. If applicable, other relevant databases, not specifically required by ASTM were included in the database review.

5.2 ADDITIONAL ENVIRONMENTAL RECORDS OR FILE REVIEW

To supplement the environmental record search, we contacted the following state and local
government agencies and searched applicable online databases. If copies of the documents reviewed
were obtained, pertinent material is included in Appendix D.

Request Sent or
Files Searched Files
Reviewed

Agency Files Exist and are Available for Review
Subject Adjoining
Property Properties

Haley and Aldrich staff visited Ecology to
conduct a hardcopy file review on 17 May
2023. Applicable site documents were then
scanned by Ecology and uploaded to their
Department of Yes No online database. Yes
Ecology 12 Haley and Aldrich also reviewed the Ecology
Environmental Information Management (EIM)
database for the subject property. No data was
found for soil or groundwater in the EIM

database for the subject property.

D t t of
epartment o Per email correspondence with the DAHP

Archaeol d . .
rc asao 08y an dated 11 May 2023, the subject property is not
Historic Yes No . . . . . No
. listed as historic. Correspondence with DAHP is
Preservation included in Appendix D
(DAHP)? PP :

“ HAtBRicH



Request Sent or
Files Searched Files

Agency Files Exist and are Available for Review .
Subject Adjoining Reviewed

Property Properties

Notes:

1. Todate, no responses have been received from the Freedom of Information Act (FOIA) requests noted above. Based
on the information obtained through our interviews with key site personnel and our review of other records, it does
not appear that responses to the FOIA requests should affect our conclusions regarding RECs on the subject property.
However, when a response is received, it will be forwarded to Ecology and, if it affects our conclusions regarding the
subject property, Ecology will be informed.

2. Ecology maintains information regarding toxic cleanup, USTs, leaking underground storage tanks (LUSTs), hazardous
waste, environmental report tracking and spills, and water quality discharge permits.

3. The DAHP maintains information on historic properties.

5.3 SUBJECT PROPERTY

The subject property is listed in several databases, including Ecology’s contaminated sites database
(Facility Site ID: 76386549, Cleanup Site ID: 10446). A summary of the databases the subject property is
listed in is provided below.

Listing Description Potential Impact
The subject property is listed on the Ecology’s CSCL for known
contamination by petroleum hydrocarbons in soil and
groundwater at the subject property.

The subject property is listed on Ecology’s Leaking Underground
Storage Tank (LUST) site list. A No Further Action (NFA)
designation has not been issued for the subject property.

The subject property is listed on Ecology’s Underground Storage
Tank (UST) site database. There are currently three 12,000-
gallon USTs containing unleaded gasoline reported at the facility.

The subject property is listed in the Recovered Government
CSCSL/LUST/ Archive Leaking Underground Storage Tank (RGA LUST) database
UST/RGA LUST/ | provided by Ecology.

RGA HWS/EDR
HIST AUTO/VCP | The subject property is listed in the Recovered Government
Archive State Hazardous Waste Facilities (RGA HWS) list
provided by Ecology.

This represents a
recognized
environmental
condition for the
subject property.

The subject property is listed in the EDR Historical Auto Station
(EDR HIST AUTO) database. This listing indicates the subject
property has operated as a gas station/filling station/service
station.

The subject property is listed in the Voluntary Cleanup Program
(VCP) Sites database provided by Ecology. A NFA designation has
not been issued for the subject property.
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Listing

\ Description

Other non-ASTM Standard Listings

Potential Impact

ALLSITES/FINDS/
ECHO

The subject property is listed in ALLSITES database provided by
Ecology. This listing indicates that the subject property is listed
as a local hazardous waste/contaminated site.

The subject property is listed in the Facility Index System/Facility
Registry System (FINDS) database provided by Environmental
Protection Agency (EPA). The FINDS database indicates facility
information and “pointers” to other sources that contain more
detail.

The subject property is listed in the Enforcement and
Compliance History Information (ECHO) database provided by
EPA. The ECHO database listing provides integrated compliance
and enforcement information for approximately 800,000
regulated facilities nationwide.

This represents a
recognized
environmental
condition for the
subject property.

The subject property is listed in the Underground Injection Wells

This represents a
recognized

Conditionally Exempt Small Quantity Generator and Small
Quantity Generator.

uIC (UIC) database. This listing indicates injections have been environmental
completed at the subject property. condition for the
subject property.
The subject property is listed in SPILLS database provided by
Ecology. Limited information is provided within this database. A L
. . . . No significant
SPILLS failed drum or container spilled an unknown amount of soil . .
. . . . environmental impact.
contaminated with gasoline at the subject property.
The subject property is listed in the Financial Assurance 1
EINANCIAL f:latabase provided 'by Ecolo'gy.'This database contains general No significant
insurance information and indicates presence of USTs at the . .
ASSURANCE . environmental impact.
subject property.
This represents a
ial fi
The subject property is listed in the WA MANIFEST database f:;jnr::jedor a
WA MANIFEST provided by Ecology, indicating presence of hazardous waste .g
manifest data environmental
' condition for the
subject property.
The subject property is listed in the RCRA NONGEN / NLR database
provided by the Environmental Protection Agency. This listing
RCRA waste. The subject property hes. previowsy been eed. o | 1O sEfcant
NONGEN/NLR ) ) property P y environmental impact.

Contamination at the subject property was initially detected during facility upgrade activities in 2004.
Delta Environmental Consultants Inc. (Delta) provided environmental oversite during upgrades to the

dispenser islands and product piping. Soil samples were collected during the upgrade activities and were
analyzed for TPH-G and BTEX. Analytical results revealed TPH-G and BTEX at concentrations greater than
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laboratory method limits in samples from dispenser islands D-1 and D-4 and from the southern product
lines. Samples collected at D-4 contained TPH-G and BTEX at concentrations exceeding cleanup levels.
Samples collected at P-8, located along the product lines in the southern portion of dispenser islands,
contained TPH-G at concentrations exceeding clean up levels. Impacted soils were over-excavated from
underneath the former dispenser island D-4 to depths between 13 and 15 feet bgs. Confirmation
samples were collected following the over excavation. The confirmation samples did not exceed
laboratory reporting limits with exception of xylenes in confirmation sample D-4-13-SWW. The xylene
detection at D-4-13-SWW was below cleanup levels. The impacted soil observed in sample P-8 was not
over-excavated (Delta, 2005a).

A subsurface investigation was completed by Delta in 2005. The subsurface investigation consisted of
installing four monitoring wells to a maximum depth of 46.5 feet bgs. The monitoring wells were
completed with 2-inch schedule 40 polyvinyl chloride (PVC) piping with 0.010-inch factory slotted
screen. MW-1 and MW-4 are screened from 10 to 30 feet bgs, MW-2 is screened from 25 to 45 feet bgs,
and MW-3 is screened from 20 to 40 feet bgs. Eight soil samples were collected for analysis during well
installation activities. The soil samples were analyzed for TPH-G, BTEX, MTBE, 1,2-Dibromoethane (EDB),
1,2-Dichloroethane (EDC), and lead. Analytical results indicated cleanup level exceedances at MW-2 for
TPH-G and BTEX at 5 feet bgs. Additional benzene cleanup level exceedances for soil samples collected
during installation of MW-2 were also present at 15 and 20 feet bgs. Groundwater samples were
collected following completion of the monitoring wells and were analyzed for BTEX, MTBE, total lead,
and dissolved lead. Cleanup level exceedances were identified for benzene and MTBE in the
groundwater sample collected from MW-1. Total lead exceeded MTCA clean up levels in the
groundwater sample collected from MW-3 (Delta, 2005b). Subsequently, groundwater samples were
collected on a variable schedule from 2005 to 2015. Compiled groundwater sampling results are shown
in Table 1 of the Closure Request and 2014/2015 Site Status Report (Arcadis, 2015) included in
Appendix B.

To further characterize soil and groundwater contamination at the subject property, three soil borings
were completed in February 2012 and were finished into groundwater monitoring wells MW-5, MW-6,
and MW-7. During the completion of each soil boring, soil samples were field screened. Based on field
screening, two to three soil samples were collected for analysis of TPH-G, diesel-range TPH (TPH-D), oil-
range TPH (TPH-O), BTEX, and lead. Analytical results revealed the soil sample collected at 10 feet bgs
from MW-5 exceeded method reporting limits for TPH-G, TPH-D, TPH-O, and lead; however, these
results did not exceed cleanup levels. The soil sample collected at 10 feet bgs from MW-5 was non-
detect for MTBE; however, the reporting limit for this analyte was above the cleanup level. The rest of
the soil samples collected during the 2012 event exceeded method reporting limits for lead, these
detections did not exceed cleanup levels (Arcadis, 2012). Compiled soil sampling results for the subject
property are shown in Tables 2 and 3 of the of the Closure Request and 2014/2015 Site Status Report
(Arcadis, 2015) included in Appendix B.

Arcadis completed a Remedial Action Plan in 2012, proposing subsurface injections as the chosen
remedial approach for the subject property (Arcadis, 2012). In May 2012, two injection wells (IW-1 and
IW-2) and one downgradient monitoring well (MW-8) were installed at the subject property. Two soil
samples were collected during drilling activities for MW-8 and were analyzed for TPH-G, BTEX, and lead.
The two soil samples, collected at 10 and 17.5 feet bgs, exceeded method reporting limits for lead;
however, these detections did not exceed cleanup levels. The two soil samples did not exceed method
reporting limits for TPH-G or BTEX. In August 2012, magnesium sulfate heptahydrate (MgS04) was
injected into wells IW-1 and IW-2 to facilitate enhanced natural attenuation of hydrocarbon
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constituents. The wells received 5,000 gallons each of the MgS04 solution. Monitoring conducted after
the injection indicated that the target wells contained sufficient concentrations of MgSO4 to sustain
elevated microbial activity for enhancing the natural attenuation of petroleum hydrocarbons for a
period of two months following the injection (Arcadis, 2012). Subsequent groundwater sampling in 2013
revealed that the concentrations of sulfate had returned to baseline conditions established in the
February 2012 sampling event, prior to the injections (Arcadis, 2014).

To further characterize contaminants of concern (COC) concentrations in soil at the subject property,
two hand-augured soil borings (HA-1 and HA-2) were completed in July 2014. HA-1 was completed to a
depth of 5.5 feet, south of the dispenser islands. HA-2 was completed to a depth of 7 feet, just
downgradient (within 5 feet) of monitoring well MW-2. Soil samples from HA-1 and HA-2 were analyzed
for TPH-G, TPH-D, TPH-O, BTEX, MTBE, and lead. Laboratory method reporting limits were exceeded at
HA-1 at depths of 4.5 to 5 feet bgs and 5 to 5.5 feet bgs for TPH-G, TPH-D, TPH-O, and lead. MTCA
cleanup level exceedances of TPH-G were identified at HA-1 at 4.5 to 5 feet bgs. Benzene was not
detected above the laboratory method reporting limit at 5 to 5.5 feet bgs; however, the method
reporting limit is above the MTCA cleanup level. Laboratory method reporting limits were exceeded at
HA-2 at a depth of 5 to 5.5 feet bgs for TPH-G, TPH-D, ethylbenzene, total xylenes, and lead. MTCA
cleanup level exceedances of TPH-G were identified at HA-2 at 5 to 5.5 feet bgs. Laboratory method
reporting limits were exceeded at HA-2 at a depth of 6.5 to 7 feet bgs for TPH-G, TPH-D, ethylbenzene,
total xylenes, and lead. MTCA cleanup level exceedances of TPH-G were identified at HA-2 at 6.5 to 7
feet bgs. Benzene was not detected above the laboratory method reporting limit at 6.5 to 7 feet bgs;
however, the reporting limit is above the cleanup level (Arcadis, 2015).

Arcadis submitted a Closure Request and 2014/2015 Site Status Report (Arcadis, 2015) presenting a
request to Ecology to issue a No Further Action (NFA) determination for the subject property. The
Closure Request included a COC transport evaluation in groundwater and concluded that offsite
migration of groundwater exceeding MTCA cleanup levels was not likely. Ecology issued a response to
the Closure Request and 2014/2015 Site Status Report on 26 April 2016. In its response, Ecology
disagreed with Arcadis’ conclusions that soil and groundwater at the subject property had been
adequately characterized.

The most recent available groundwater data from the subject property is from the 2015 groundwater
sampling event, conducted in June 2015. TPH-G cleanup level exceedances were observed in MW-1 and
MW-5. Benzene cleanup level exceedance was observed in MW-1.

In a letter to Arcadis dated 19 October 2018, Ecology acknowledges that the subject property has been
removed from the VCP. The letter also states removal from the VCP is required to apply to Pollution
Liability Insurance Agency (PLIA) program (Ecology, 2018a). Since 2018, there has been no additional
documentation regarding the subject property’s cleanup status with Ecology.

Additionally, the Asarco Company operated a copper smelter in Tacoma for approximately 100 years. As
a result, air pollution from the smelter settled on the surface soil of more than 1000 square miles
(Ecology, 2023) of the Puget Sound basin. Regional sampling across this Tacoma smelter plume area
indicates that arsenic, lead, and other heavy metals are still present in the soil as a result of this
pollution. The subject property lies within the Tacoma smelter plume (Dirt Alert map3, accessed June
2023); however, arsenic levels are predicted to be below the state cleanup levels of 20 parts per million

3 Dirt Alert map - https://apps.ecology.wa.gov/dirtalert?lat=47.273840&lon=-122.500000&zoom=11.
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(ppm) at the subject property. Soil at the subject property has been sampled for lead in the previous
environmental investigations. Results of lead testing at the subject property have consistently been
above laboratory reporting levels, but below cleanup levels. Arsenic and other heavy metals have been
tested in soil samples from the subject property. Compiled soil sampling results for the subject property
are shown in Tables 2 and 3 of the Closure Request and 2014/2015 Site Status Report (Arcadis, 2015)
included in Appendix B.

5.4 NEARBY SITES

One hundred and nine locations either were listed in the environmental database report within the
applicable search distances or were identified in supplemental regulatory records reviews. Due to their
location with respect to the subject property (on the opposite side of a hydrogeologic barrier, distance
from the site, location of the site relative to inferred groundwater flow, subsurface utilities and building
levels, etc.), or their status (closed-out release, etc.), 98 of the locations are not likely to adversely affect
the subject property and, therefore, are not discussed in this report. The remaining 11 locations were
identified within 1/8th mile of the subject property and were listed on supplementary regulatory
records or proprietary historical records compiled by EDR. The complete environmental database report
and relevant records review are included in Appendix D. Listings for nearby sites identified within

1/8th mile of the subject property, are included in the table below.

Database/
Record
Identified

Property Name &

Potential Impact to

Description Subject Property

Location

The address of the former businesses of EImo’s
ELMOS AUTO REPAIR Autq Re.palr and Garfleld Garage and Super

Service is located adjacent to the west of the .

. . . . This represents a
EDR HIST subject property, in an inferred upgradient
S o . data gap for the
AUTO direction. This listing indicates the adjacent .
2201 — 2301 EAST > subject property.
property has potentially operated as a gas
CHERRY STREET . - . . .

station/filling station/service station.

The address of this former dry cleaner is located
GARFIELD CLEANERS just east of the subject property on 23rd Avenue, .

. . ) o o This represents a

EDR HIST in an inferred downgradient direction. This listing data gap for the
CLEANER indicates the property has potentially operated as sub'egctp ropert
554 23RD AVENUE a dry cleaner or laundromat. Ject property.

The address of this former auto service station is

located just east of the subject property on 23rd
CALDEROND Z Avenue, in an inferred downgradient direction. This represents a

EDR HIST e .
AUTO This listing indicates the property has potentially data gap for the
548 23RD AVENUE operated as a gas station/filling station/service subject property.
station.

The address of this former service station is
e | s reresens
TEXACO SERVICE EDR HIST yect property, in an I g P

AUTO location. This listing indicates the property has data gap for the
555 23RD AVENUE pote.:ntlally o.perate.d as a gas station/filling subject property.
station/service station.
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Property Name &

Location

Database/
Record

Description

Potential Impact to
Subject Property

MAIN DYE WORKS

Identified

This address of this former business is located
approximately 100 feet north of the subject

This represents a

EDR HIST property, in an inferred upgradient location. This
CLEANER listing indicates the property has potentiall data gap for the
2210 EAST CHERRY & property P ¥ subject property.
operated as a dry cleaner or laundromat.
COSMOPOLITAN The address of this former dry cleaner is located
CLEANERS AND . . .
approximately 140 feet north of the subject This represents a
HATTERS EDR HIST . . ) L .
CLEANER property, in an inferred upgradient direction. This | data gap for the
listing indicates the property has potentially subject property.
702 =704 23rd operated as a dry cleaner or laundromat
AVENUE P ¥ '
This property is listed in the EDR HIST CLEANER
database. This listing indicates the property has
LESKIN ISAAC potentially operated as a dry cleaner or This represents a
EDR HIST laundromat.
CLEANER data gap for the
2307 EAST CHERRY o bject ty.
The EDR report presents this listing as 153 feet subject property
north from the subject property and at an
inferred upgradient direction.
This property is listed in the ALLSITES, SPILLS, and
MANIFEST databases.
CITY OF SEATTLE The ALLSITES and MANIFEST listings indicate this
PARKS AND REC D
GARFIELD CC ALLSITES, property has generated hazardous waste. The No significant
SPILLS, SPILLS listing indicates wastewater was spilled to environmental
2323 EAST CHERRY MANIFEST | animpermeable surface in 2015. impact.
STREET The EDR report presents this listing as 235 feet
east from the subject property and at an inferred
upgradient direction.
This property is listed in the EDR HIST AUTO
database. This listing indicates the property has
DUNSMORE CHAS L pote.:ntlally o.perate.d as a gas station/filling No significant
EDR HIST station/service station. .
AUTO environmental
>1922D AVENUE The EDR report presents this listing as 330 feet Impact.
south from the subject property and at an
inferred downgradient direction.
This property is listed in the EDR HIST CLEANER
database. This listing indicates the property has
potentially operated as a dry cleaner or s
METER MAID INC EDRHIST | laundromat. Z:V?f;'r:zanrlgl
CLEANER

431 23RD AVENUE

The EDR report presents this listing as 550 feet
south from the subject property and at an
inferred downgradient direction.

impact.
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Database/

e NS rd st o
Identified ! i

SEATTLE SCH DIST :(L:;SA”ES' This property is listed in several databases

NOVA ALTERNATIVE NONGEN / indicating it has generated hazardous waste. No significant

HIGH S NLR environmental
! The EDR report presents this listing as 554 feet

2410 EAST CHERRY FINDS, north from the subject property and at an impact.
STREET ECHo, inferred upgradient direction
ASBESTOS P8 :

5.5 VAPOR MIGRATION

4

The ASTM E1527-21 Standard states that "for the purposes of this practice, “migrate” and “migration”
refer to the movement of hazardous substances or petroleum products in any form, including, for
example, solid and liquid at the surface or subsurface, and vapor in the subsurface." Thus, this section
specifies whether we perceive a risk of vapor migration to the subject property.

To assess a vapor migration risk, Haley & Aldrich conducted a detailed review and analysis of the site-
specific environmental database report and/or other reasonably ascertainable records to assess
whether:

1. Off-site properties have documented chlorinated VOC contamination located, specifically, the
edge of the contamination plume, within 100 feet of the subject property boundary; or

2. Off-site properties have a documented volatile petroleum hydrocarbon (VPH) contamination
plume within 30 feet of the subject property boundary.

Based on our records review, it is unlikely that a potential source of vapor migration currently exists
beneath the subject property. There are several historic gas station/filling station/service stations and
dry cleaner/laundromats in the area; however, these properties are not listed as contaminated in the
Ecology database.

5.6 ENVIRONMENTAL LIEN/ACTIVITY USE LIMITATIONS

EDR obtained chain-of-title information up to 1980 for the subject property to evaluate for the presence
of environmental liens and/or activity use limitations associated with the subject property.
Environmental liens associated with the subject property were not identified. Activity use limitations
associated with the subject property were identified. The chain-of-title information is included in
Appendix D.
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6.0 Subject Property Reconnaissance and Key Personnel Interview(s)

A site visit to observe subject property conditions was conducted by Zach Stephens of Haley & Aldrich
on 30 May 2023. Access to the subject property was not provided by the owner or tenant.

Due to lack of access, Haley & Aldrich personnel did not observe interior areas of the subject property
building. Haley & Aldrich observed the exterior portions of the subject property, including the property
boundaries. Adjoining properties were observed from public thoroughfares. No weather-related
conditions or other conditions that would limit our ability to observe the subject property or adjoining
properties occurred during our site visit.

An interview with a key site manager was not performed in conjunction with the site visit. Per the ASTM
Standard, past owners, operators, and occupants of the subject property who are likely to have material
information regarding the potential for contamination at the subject property shall be contacted to the
extent that they can be identified and that the information likely to be obtained is not duplicative of
information already obtained from other sources. Haley & Aldrich was not provided with contact
information to interview past owners and/or operators at the subject property. Contact information for
the subject property owner was available online and attempts to reach a key site manager were made
on 23, 24, and 25 May 2023. Based upon historical data collected from other sources, this is not
expected to adversely impact the results of this assessment.

The findings of the site visit are discussed below. Subject property photographs are included in
Appendix E.

ASTM E1527-21 Standard Section 10.8 requires that, prior to the site visit, the current subject property
owner or key site manager and user, if different from the current owner or key site manager, be asked if
there are any helpful documents that can be made available for review. Documents were not provided.

6.1 CURRENT USE OF THE SUBJECT PROPERTY

The subject property currently is in use as an active ARCO gas station. Along with the petroleum
dispenser islands, there is an associated ampm convenience store located on the subject property.

6.2 GENERAL DESCRIPTION OF STRUCTURES

There is a single-story structure located on the subject site, approximately 3,400 square feet in size. Due
to our inability to perform reconnaissance on the interior of the building, no further description of the
building is possible.

6.3 USE, STORAGE, AND DISPOSAL OF PETROLEUM PRODUCTS AND HAZARDOUS MATERIALS
From public thoroughfares, a limited observation of petroleum products and/or hazardous materials
was conducted. No petroleum products or hazardous materials were observed from public

thoroughfares; however, the presence of multiple USTs was noted.

Evidence (fill ports and fuel dispensers) of the following bulk fuel storage tanks was observed:
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AST/  Contents/

Tank # UST Capacity Location? Use
1 usT Petroleum Fuel for dispenser islands
2 uUsT Petroleum Fuel for dispenser islands
3 usT Petroleum Fuel for dispenser islands
Notes:

1. Approximate tank locations are shown on Figure 2.

6.4 OTHER SUBJECT PROPERTY OBSERVATIONS

The following table summarizes other observations of the subject property made at the time of the site
visit. As previously mentioned, limited observations were made of the interior of any buildings located
on the subject property, as wells as select outdoor areas on the subject property. As a result, several
portions of the table below are unable to be commented on at this time.

Observed or
Description Reported at Time Observations/Comments

of Site Visit
Potable Water Supply Yes Assumed yes.
Nearest Drinking Water

No
Source
Sewage Disposal System Yes Assumed yes.
Septic System N/A Unable to evaluate for presence on site.
Unlde.nt|f|ed Storage N/A Unable to evaluate for presence on site.
Containers
Wastewater Discharge No
Stormwater Discharge Yes Multiple stormwater drains located on site.
Odors N/A Unable to evaluate for presence on site.
PCBs Associated with
Electrical or Hydraulic N/A Unable to evaluate for presence on site.
Equipment
Elevators (Traction or No
Hydraulic)
Vehicle Maintenance Lifts No
Emergency Generators N/A Unable to evaluate for presence on site.
Sprinkler System Pumps N/A Unable to evaluate for presence on site.
Heating System N/A Unable to evaluate for presence on site.
Cooling System N/A Unable to evaluate for presence on site.
Iszrs:)rz,o\;\/gﬁ:(:)srl(();iﬁ:gs N/A Unable to evaluate for presence on site.
Floor Drains N/A Unable to evaluate for presence on site.
Sumps N/A Unable to evaluate for presence on site.
Catch Basins N/A Unable to evaluate for presence on site.
Pits, Ponds, Lagoons, and No
Pools of Liquid
Stained Soil or Pavement No
Stressed Vegetation No
Solid Waste and Evidence No
of Waste Filling
Dry Wells No
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Observed or

Description Reported at Time Observations/Comments
of Site Visit

Monitoring Wells Yes

Water Supply Wells No

Irrigation Wells No

Injection Wells No

Abandoned Wells No

Notes:

1. N/Aitems are those that were not observed or reported and/or not anticipated to be present given the nature of the
subject property (e.g., building features not present on an undeveloped property).

6.5 ADJOINING PROPERTY OBSERVATIONS

East Cherry Street is located to the north of the subject property, followed by multiple storefronts
including a barber shop, a café, and a florist shop. To the east of the subject property is 23rd Avenue,
followed by Garfield Community Center. A residence and learning center is located to the south of the
subject property. Several small residences are located to the west of the subject property.

6.6 USER RESPONSIBILITIES

The AAI Rule requires that the user of the report consider the following:

*  Whether the user has specialized knowledge about previous ownership or uses of the subject
property that may be material to identifying RECs;

* Whether the user has determined that the subject property’s title contains environmental liens
or other information related to the environmental condition of the property, including
engineering and institutional controls and Activity and Use Limitations (AULs), as defined by
ASTM;

®*  Whether the user is aware of commonly known or reasonably ascertainable information about
the subject property including whether the presence of contamination is likely on the subject
property and to what degree it can be detected; and

*  Whether the user has prior knowledge that the price of the subject property has been reduced
for environmentally-related reasons.

While such information is not required to be provided by the Environmental Professional(s), the
information can assist the Environmental Professional in identifying RECs. The AAI Final Rule (Code of
Federal Regulations Title 40 [40 CFR] Part 312) requires that these tasks be performed by or on behalf of
a party seeking to qualify for one of the Landowner Liability Protections (LLPs) to CERCLA liability.

Haley & Aldrich was provided with a completed user responsibilities questionnaire, which is attached in
Appendix E.
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7.0 Findings and Opinions

7.1

SIGNIFICANT DATA GAPS

Our ability to identify and evaluate RECs at the subject property is conditioned upon significant data
gaps identified as part of this Phase |I. The ASTM E1527-21 Standard defines a significant data gap as a
data gap that affects the ability of the Environmental Professional to identify a REC.

We identified the following significant data gaps in association with this Phase I.

2201 East Cherry Street is located adjacent to the subject property to the west in an inferred
upgradient direction. This adjacent property is listed in the EDR (Environmental Data Resources,
LLC.) historical auto service (HIST AUTO) database. This listing indicates the adjacent property
has potentially operated as a gas station/filling station/service station. Due to its proximity,
historical operations, and inferred upgradient location, this represents a data gap for the subject
property.

2301 East Cherry Street is presented in the EDR report as 32 feet east of the subject property in
an inferred downgradient direction. This property is listed in the EDR HIST AUTO database. This
listing indicates the adjacent property has potentially operated as a gas station/filling
station/service station. Due to its proximity and historical operations, this represents a data gap
for the subject property.

554 23rd Avenue is presented in the EDR report as 48 feet southeast of the subject property in
an inferred downgradient direction. This property is listed in the EDR HIST CLEANER database.
This listing indicates the property has potentially operated as a dry cleaner or laundromat. Due
to its proximity and historical operations, this represents a data gap for the subject property.

548 23rd Avenue is presented in the EDR report as 48 feet southeast of the subject property in
an inferred downgradient direction. This property is listed in the EDR HIST AUTO database. This
listing indicates the nearby property has potentially operated as a gas station/filling
station/service station. Due to its proximity and historical operations, this represents a data gap
for the subject property.

2210 East Cherry Street is presented in the EDR report as 100 feet north of the subject property
in an inferred upgradient direction. This property is listed in the EDR HIST CLEANER database.
This listing indicates the property has potentially operated as a dry cleaner or laundromat. Due
to its proximity, historical operations, and inferred upgradient location, this represents a data
gap for the subject property.

702 and 704 23rd Avenue is presented in the EDR report as 127 to 143 feet north of the subject
property in an inferred upgradient direction. This property is listed in the EDR HIST CLEANER
database. This listing indicates the property has potentially operated as a dry cleaner or
laundromat. Due to its proximity, historical operations, and inferred upgradient location, this
represents a data gap for the subject property.

2307 East Cherry Street is presented in the EDR report as 153 feet north of the subject property
in an inferred upgradient direction. This property is listed in the EDR HIST CLEANER database.
This listing indicates the property has potentially operated as a dry cleaner or laundromat. This
represents a data gap for the subject property. Due to its proximity, historical operations, and
inferred upgradient location, this represents a data gap for the subject property.
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7.2 RECOGNIZED ENVIRONMENTAL CONDITIONS

The ASTM E1527-21 Standard defines a REC as: (1) the presence of hazardous substances or petroleum
products in, on, or at the subject property due to a release to the environment; (2) the likely presence of
hazardous substances or petroleum products in, on, or at the subject property due to a release or likely
release to the environment; or (3) the presence of hazardous substances or petroleum products in, on,
or at the subject property under conditions that pose a material threat of a future release to the
environment.

The following RECs listed below were identified in connection with the subject property.

REC #1: Historical operation of subject property as a gasoline station resulting in known petroleum
hydrocarbons in soil and groundwater at concentrations exceeding MTCA Method A cleanup levels
(cleanup levels).

Contamination at the subject property was initially detected during facility upgrade activities in 2004.
The most recent available groundwater data from the subject property is from a 2015 groundwater
sampling event. TPH-G cleanup level exceedances were observed in monitoring wells MW-1 and MW-5.
A benzene cleanup level exceedance was observed in monitoring well MW-1. Soil samples collected at
the subject property have historically contained cleanup level exceedances for TPH-G, BTEX, and MTBE.

7.3 CONTROLLED RECOGNIZED ENVIRONMENTAL CONDITIONS

The ASTM E1527-21 Standard defines a CREC as a REC resulting from a past release of hazardous
substances or petroleum products that has been addressed to the satisfaction of the applicable
regulatory authority or authorities with hazardous substances or petroleum products allowed to remain
in place subject to the implementation of required controls.

CRECs were not identified in connection with the subject property.

7.4 HISTORICAL RECOGNIZED ENVIRONMENTAL CONDITIONS

The ASTM E1527-21 Standard defines an HREC as a previous release of hazardous substances or
petroleum products affecting the subject property that has been addressed to the satisfaction of the
applicable regulatory authority or authorities and meeting unrestricted use criteria established by the
applicable regulatory authority or authorities without subjecting the subject property to any controls.
A historical recognized environmental condition is not a recognized environmental condition.

HRECs were not identified in connection with the subject property.

7.5 DE MINIMIS CONDITIONS

The ASTM E1527-21 Standard defines a de minimis condition as a condition related to a release that
generally does not present a threat to human health or the environment and that generally would not
be the subject of an enforcement action if brought to the attention of appropriate governmental
agencies. The ASTM E1527-21 Standard notes that conditions determined to be de minimis are not

recognized environmental conditions.

De minimis conditions were not identified in connection with the subject property.
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8.0 Conclusions

We have performed a Phase | Environmental Site Assessment in conformance with the scope and
limitations of the ASTM Practice E1527 of 665 23™ Avenue, Seattle, Washington, the subject property.
Any exceptions to or deletions from this practice are described in Section 1.4 of this report.

This assessment has revealed no evidence of RECs in connection with the subject property, except for
the following:

REC #1: Historical operation of subject property as a gasoline station resulting in known petroleum
hydrocarbons in soil and groundwater at concentrations exceeding MTCA Method A cleanup levels
(cleanup levels).

Refer to Section 7.2, above, for our opinion regarding the RECs listed above.

To address the RECs listed above, we recommend the following:

e Additional soil and groundwater characterization as outlined by Ecology in their response to the
Closure Request and 2014/2015 Site Status Report completed by Arcadis U.S. Inc., (Arcadis)
(Ecology, 2016b).
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9.0 Environmental Professional Certification

The undersigned declare the following:

We declare that, to the best of our professional knowledge and belief, we meet the definition of
Environmental Professional as defined in §312.10 of 40 CFR Part 312; and

We have the specific qualifications based on education, training, and experience to assess a property of
the nature, history, and setting of the subject property. We have developed and performed the all
appropriate inquiries in conformance with the standards and practices set forth in 40 CFR Part 312.

7. 7 |
7 - Wy
///JZ”)( A~ 'w% ]

" Max Elias Jennifer Casler, P.G.
Environmental Scientist Senior Associate Geologist
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10.0 Credentials

This Phase | report was prepared by Max Elias, under the direct supervision of Jennifer Casler, who
served as the Environmental Professional(s) for this project. Qualification information for the project
personnel is provided below.

Max Elias received his degree in environmental science and geology from the University of Oregon and
has nine years of environmental consulting experience on a variety of environmental projects. Max has
provided leadership and field support in natural resources habitat restoration and fire management, and
managed staff in field work for underground storage tank decommissioning, soil sampling, and
groundwater investigations. Max has completed a number of Phase | ESAs in the Portland, Oregon area.

Jennifer Casler is a Registered Geologist in Oregon and Washington and has over 30 years of experience
focused on environmental due diligence, environmental and energy compliance, and brownfields
redevelopment. Jennifer’s experience includes investigation, evaluation, permitting, and research of a
variety of traditional and renewable energy facilities and linear conveyances; government land trades;
land development and redevelopment projects; trust and in-fee tribal lands; pulp and paper mills; steel
mills; lumber mills and value-added wood and paper products; metals and plastics manufacturing; food
processing plants; high-tech industries; nurseries and greenhouses; and undeveloped properties.
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11.0 Glossary and Other Descriptions

11.1  GLOSSARY

All Appropriate Inquiry (AAl) - that inquiry constituting “all appropriate inquiry into the previous
ownership and uses of the property consistent with good commercial or customary practice” as defined
in CERCLA, 42 U.S.C. §9601(35)(B), that will qualify a party to a commercial real estate transaction for
one of threshold criteria for satisfying the LLPs to CERCLA liability (42 U.S.C. §9601(35)(A) & (B),
§9607(b)(3), §9607(q); and §9607(r)), assuming compliance with other elements of the defense.

Business Environmental Risk - a risk which can have a material environmental or environmentally-driven
impact on the business associated with the current or planned use of a parcel of commercial real estate,
not necessarily limited to those environmental issues required to be investigated in this practice.
Consideration of business environmental risk issues may involve addressing one or more non-scope
considerations.

Controlled Recognized Environmental Condition (CREC) - a recognized environmental condition
resulting from a past release of hazardous substances or petroleum products that has been addressed to
the satisfaction of the applicable regulatory authority or authorities with hazardous substances or
petroleum products allowed to remain in place subject to the implementation of required controls.

Significant Data Gap - a data gap that affects the ability of the Environmental Professional to identify a
recognized environmental condition.

De Minimis Conditions - a condition related to a release that generally does not present those
conditions which “do not present a threat to human health or the environment and that generally would
not be the subject of an enforcement action if brought to the attention of appropriate governmental
agencies.” The ASTM E1527-21 Standard notes that conditions determined to be de minimis are not
recognized environmental conditions.

Environmental Professional - a person meeting the education, training, and experience requirements as
set forth in 40 CFR §312.10(b).

Historical Recognized Environmental Condition (HREC) - a previous release of hazardous substances or
petroleum products affecting the subject property that has been addressed to the satisfaction of the
applicable regulatory authority or authorities and meeting unrestricted use criteria established by the
applicable regulatory authority or authorities without subjecting the subject property to any controls. A
historical recognized environmental condition is not a recognized environmental condition.

Key Site Manager - the person identified by the owner or operator of a subject property as having good
knowledge of the uses and physical characteristics of the subject property.

Material Threat - an obvious threat which is likely to lead to a release and that, in the opinion of the
Environmental Professional, would likely result in impact to public health or the environment.

Orphan Site - (not ASTM E1527-21 definition) - sites that could not be mapped due to poor or
inadequate address information.
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Recognized Environmental Condition (REC) - (1) the presence of hazardous substances or petroleum
products in, on, or at the subject property due to a release to the environment; (2) the likely presence of
hazardous substances or petroleum products in, on, or at the subject property due to a release or likely
release to the environment; or (3) the presence of hazardous substances or petroleum products in, on,
or at the subject property under conditions that pose a material threat of a future release to the
environment. De minimis conditions are not RECs.

11.2  DESCRIPTIONS OF DATABASES SEARCHED

Numerous regulatory databases were searched during this Phase I. Each database reviewed is described
in the database report presented in Appendix D. Those databases required by the E1527-21 Standard
are identified below.

1. NPL Sites: The National Priorities List (NPL) is a list of contaminated sites that are considered the
highest priority for cleanup by the U.S. Environmental Protection Agency (USEPA).

2. Delisted NPL Sites: The Delisted NPL is a list of formal NPL sites formerly considered the highest
priority for cleanup by the USEPA that met the criteria of the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP) for deletion from the NPL because a no further
response was appropriate.

3. CERCLIS Sites: The Comprehensive Environmental Response, Compensation, and Liability Act
Information System (CERCLIS) list identifies sites which are suspected to have contamination and
require additional investigation to assess whether they should be considered for inclusion on
the NPL.

4. CERCLIS-NFRAP Sites: CERCLIS-NFRAP status indicates that a site was once on the CERCLIS List
but has No Further Response Actions Planned (NFRAP). Sites on the CERCLIS-NFRAP List were
removed from the CERCLIS List in February 1995 because, after an initial investigation was
performed, no contamination was found, contamination was removed quickly, or the
contamination was not significant enough to warrant NPL status.

5. Federal ERNS: The Federal Emergency Response Notification System (ERNS) list tracks
information on reported releases of oil and hazardous materials.

6. RCRA non-CORRACTS TSD facilities: The Resource Conservation and Recovery Act (RCRA) non-
CORRACTS TSD Facilities List tracks facilities which treat, store, or dispose of hazardous waste
and are not associated with corrective action activity.

7. RCRA CORRACTS TSD facilities: The RCRA CORRACTS TSD Facilities list catalogues facilities that
treat, store, or dispose of hazardous waste and have been associated with corrective action
activity.

8. RCRA Generators: The RCRA Generator list is maintained by the USEPA to track facilities that
generate hazardous waste.

9. Federal Institutional Controls/Engineering Controls: The Federal Institutional Control list and
Engineering Control list are maintained by the USEPA. Some Institutional Control and
Engineering Control information may not be made publicly available and therefore will not be
included on this registry.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

State and Tribal Equivalent NPL/CERCLIS Sites: The ASTM E1527-21 Standard requires searching
“State and Tribal Equivalent NPL Sites.” In Washington, the equivalent NPL is the Hazardous
Sites List (HSL), which is maintained by Ecology.

State and Tribal Equivalent CERCLIS Sites: The ASTM E1527-21 Standard requires searching
“State and Tribal Equivalent CERCLIS Sites.” In Washington, the equivalent CERCLIS is the CSCSL,
which is maintained by Ecology.

State and Tribal Registered Storage Tanks: Ecology maintains a list of aboveground and
underground storage tanks.

State and Tribal Landfills and Solid Waste Disposal Sites: Ecology maintains a list of regulated
waste disposal sites.

State and Tribal Leaking Storage Tanks: Ecology maintains a list of Leaking Storage Tanks
(LUST/LAST). The LUST/LAST lists are a listing of release sites that have an Underground or
Aboveground Storage Tank listed as the source.

State and Tribal Institutional Controls/Engineering Controls: Ecology maintains a list of sites
with Institutional or Engineering controls in place.

State and Tribal Voluntary Cleanup Sites: Ecology maintains a list of Voluntary Cleanup
sites (VCP).

State and Tribal Brownfield Sites: Ecology maintains a list of Brownfield sites which includes
properties where redevelopment or reuse may be compromised by the presence or presumed
presence of hazardous materials or petroleum.

UIC: Ecology maintains a listing of underground injection wells.

FINDS: The Facility Index System/Facility Registry System (FINDS) indicates facility information
and “pointers” to other sources that contain more detail.

Washington ALLSITES: The Facility/Site Identification System (ALLSITES) listing indicates that
Ecology has information on facilities and sites of interest.

ECHO: The Enforcement and Compliance History Information (ECHO) listing provides integrated
compliance and enforcement information for approximately 800,000 regulated facilities
nationwide.
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Appendix A
Phase | Environmental Site Assessment Limitations and
Haley & Aldrich Proposal Dated 3 March 2023



APPENDIX A

Haley & Aldrich, Inc. Limitations

Environmental site assessment (Phase | Environmental Site Assessment) reports prepared by Haley &
Aldrich are for the sole and exclusive use of its Client. Haley & Aldrich represents that the Phase |
Environmental Site Assessment was prepared in accordance with the ASTM International (ASTM)
Standard E1527-21 entitled “Standard Practice for Environmental Site Assessments: Phase |
Environmental Site Assessment Process” (ASTM E1527-21). The findings, opinions, conclusions, and
information contained in the ASTM E1527-21 Phase | Environmental Site Assessment are limited to, and
solely based upon, information reasonably ascertainable by Haley & Aldrich at the time the ASTM
E1527-21 Phase | Environmental Site Assessment was completed.

All users of this E1527-21 Phase | Environmental Site Assessment are bound to the terms and conditions
and limitations contained in the accompanying Proposal, Terms and Conditions, and Limitations for this
ASTM E1527-21 Phase | Environmental Site Assessment. The findings, opinions, conclusions, and
information contained in this report are based solely on the Scope of Services provided pursuant to the
Proposal and its attachments and the information reasonably ascertainable by Haley & Aldrich at the
time the ASTM E1527-21 Phase | Environmental Site Assessment was completed. Haley & Aldrich has
not performed any additional observations, investigations, studies, or other testing not specified in the
Scope of Services. Haley & Aldrich shall not be liable for the existence of any condition the discovery of
which would have required the performance of services not authorized under the Scope of Services.

This ASTM E1527-21 Phase | Environmental Site Assessment is prepared for the exclusive use of Haley &
Aldrich’s client in connection with the subject property for the purpose of assessing the potential or
existing environmental contamination liabilities associated with the subject property. There are no
intended beneficiaries other than Haley & Aldrich’s client. Haley & Aldrich shall owe no duty whatsoever
to any other person or entity by issuing the ASTM E1527-21 Phase | Environmental Site Assessment. Use
of this ASTM E1527-21 Phase | Environmental Site Assessment by any person or entity, including by
Haley & Aldrich’s client, for a purpose other than for the purpose of assessing the potential or existing
environmental contamination liabilities associated with the subject property is expressly prohibited
unless such person or entity obtains written authorization from Haley & Aldrich indicating that the ASTM
E1527-21 Phase | Environmental Site Assessment is adequate for such other use. Use of this ASTM
E1527-21 Phase | Environmental Site Assessment by any person or entity for such other purpose without
written authorization by Haley & Aldrich shall be at such person’s or entity’s sole risk and shall be
without legal exposure or liability to Haley & Aldrich.

Haley & Aldrich may authorize third-party reliance on the ASTM E1527-21 Phase | Environmental Site
Assessment by providing reliance letters to third party(ies) provided that the third party(ies) agree:

(1) to use the ASTM E1527-21 Phase | Environmental Site Assessment only for the purpose of assessing
the potential or existing environmental contamination liabilities associated with real property; (2) to be
bound by the terms and conditions and limitations contained in the ASTM E1527-21 Phase |
Environmental Site Assessment report and the proposal and its Attachments, Terms and Conditions, and
Limitations; (3) to accept the form and substance of Haley & Aldrich’s reliance letter; and (4) to deliver
to Haley & Aldrich a signed copy of a reliance letter by an authorized representative of the relying party,
within thirty (30) days after said reliance letter is provided to the relying party, signifying the relying
party’s acceptance of the aforementioned conditions. Upon Haley & Aldrich’s receipt of the signed
reliance letter by the relying party(ies), the relying party(ies) will be authorized to rely on Haley &
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Aldrich’s ASTM E1527-21 Phase | Environmental Site Assessment for the limited purpose of identifying
potential or existing environmental contamination liabilities associated with the subject property. The
relying party(ies) agree(s) to bind each of its respective successors and assigns to the aforementioned
Terms and Conditions.

This ASTM E1527-21 Phase | Environmental Site Assessment reflects subject property conditions
observed and described by records available to Haley & Aldrich as of the date of ASTM E1527-21 Phase |
Environmental Site Assessment preparation. The passage of time may result in significant changes in
subject property conditions, technology, or economic conditions, which could alter the findings and/or
recommendations of the ASTM E1527-21 Phase | Environmental Site Assessment. Accordingly, Haley &
Aldrich’s client and any other party to whom the ASTM E1527-21 Phase | Environmental Site Assessment
is provided recognize and agree that Haley & Aldrich shall bear no liability for deviations from observed
conditions or available records after the time of ASTM E1527-21 Phase | Environmental Site Assessment
preparation. Haley & Aldrich makes no express or implied representation that the information contained
in the E1527-21 Phase | Environmental Site Assessment has continued viability after 180 days of the
ASTM E1527-21 Phase | Environmental Site Assessment’s completion date, and any use or reliance on
the ASTM E1527-21 Phase | Environmental Site Assessment after 180 days of the ASTM E1527-21 Phase |
Environmental Site Assessment’s completion date by Haley & Aldrich’s client or any other authorized
person or entity will be at that party’s sole risk and without liability to Haley & Aldrich.

Notwithstanding anything contained herein, Haley & Aldrich shall not be liable for any claim or damage
arising from environmental contamination liabilities that occurred on the subject property after the
effective date of the ASTM E1527-21 Phase | Environmental Site Assessment. Likewise, Haley & Aldrich
shall not be liable for any existing or future property owner’s failure to satisfy any continuing obligation
for CERCLA liability protection or under the Federal Environmental Protection Agency’s All Appropriate
Inquiries rule.

- HAtBicH



HALEY & ALDRICH, INC.
3131 Elliot Avenue

ALBRICH
Seattle, WA 98121

206.324.9530

3 March 2023
File No. P207222-006

Washington Department of Ecology
15700 Dayton Avenue North
Shoreline, Washington 98133

Attention: Dale Myers, Formal LUST Site Manager
Subject: Proposal for Phase | Environmental Site Assessment
ARCO 5445

665 23rd Avenue
Seattle, Washington

Haley & Aldrich, Inc. (Haley & Aldrich) is pleased to submit this proposal to the Washington State
Department of Ecology (Ecology) for environmental due diligence services at the below referenced
property (Property).

Site Name: ARCO 5445

Site Address: 665 23rd Avenue, Seattle, Washington 98122

Facility Site ID (FSID): 76386549

Cleanup Site ID (CSID): 10446

This proposal presents Haley & Aldrich’s scope of services and cost for performing a Phase |
environmental site assessment (Phase 1) on the Property.

Project Understanding

We understand that Ecology is requesting a Phase | and environmental data status update on the
referenced Property to assess the current environmental conditions and liabilities of the Property.

The Property is comprised of one King County Tax Parcel (9126101805). The Property is approximately
0.50 acre in size and is currently operated as a branded ARCO gas station.



Washington Department of Ecology
3 March 2023
Page 2

Proposed Scope of Services

Our proposed scope of services for conducting a Phase | focuses on providing environmental
information on the Property and identifying recognized environmental conditions (RECs) that may
present a potential liability. Our scope of services for completing the Phase | is comprehensive and in
general conformance with the All Appropriate Inquiries (AAl) Final Rule in 40 Code of

Federal Regulations (CFR) 312 and the ASTM International (ASTM) Standard Practice for Environmental
Site Assessments (ASTM E1527-21).

To complete the Phase |, our scope of services will include a description of the work to be performed,
deliverables, assumptions, and schedule. Costs for each task are summarized below and provided in
Table 1 (attached).

® Task 1-Project Management

® Task 2 — Ecology’s Environmental Information Management (EIM) Database Review, Records
Review, Site Reconnaissance, and Interviews

® Task 3 — Phase | Environmental Site Assessment (ESA) Evaluation and Reporting

To comply with the ASTM standard and the federal AAl rule, we assume you will provide any specialized
knowledge you may have of the Property and the results of a search for any environmental cleanup liens
against them. The newest ASTM standard requires the user to search recorded land-title records and
other records for environmental liens and activity and use limitations (AULs). Our Phase | cost in this
proposal does include an environmental lien or AUL search.

TASK 1 — PROJECT MANAGEMENT

This task will include one initial on-site meeting with the Ecology Site Manager at the beginning of the
project. Ongoing project management will include preparation of status reports and submittal to
Ecology.

Haley & Aldrich will provide monthly tracking of project schedule, budget, scope of services, and
deliverables. This includes timely notification to Ecology’s Site Manager and Contract Officer of the
following:

e if additional staff hours are needed;
* when 75 percent of the budget has been spent; and
* any changes to scope, schedule, or budget.

Deliverable: Progress reports will be generated and accompany each monthly invoice if work specific to
this task has been performed and if a deliverable as outlined below is not available for a billing cycle.

TASK 2 — ECOLOGY’S EIM DATABASE REVIEW, RECORDS REVIEW, SITE RECONNAISSANCE, AND
INTERVIEWS

Haley & Aldrich will review analytical data associated with the Property that was uploaded and available
in Ecology’s EIM database. We will summarize the data available in the Phase | report (Task 3).
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Washington Department of Ecology
3 March 2023
Page 3

Haley & Aldrich will search historical background information, the search will include acquiring the
following materials for the Property, as available:

e chain of title (if provided by owner);

* aerial photographs;

® Sanborn fire insurance maps;

® county and municipal tax records;

® Puget Sound Regional Archives records;
® building department records;

* interviews with knowledgeable persons;
® ity street directories and atlases; and

* Ecology Property documents and reports, including reviewing of available hard copies in Ecology
Central Records and electronic documents.

We will contract with Environmental Data Resources Inc. (EDR), or an equivalent database company to
screen and review federal and state regulatory agency databases for the Property and nearby sites. EDR
will search available files for information that suggests the potential for environmental concerns
affecting the Property. Our review will be strictly limited to the information provided to us by agency
databases.

Haley & Aldrich will also consult with the Department of Archaeology and Historic Preservation (DAHP)
to determine if the Property is of any archaeological or historic importance.

We will conduct a site reconnaissance to corroborate information gathered during records review, and
to identify visible signs of potential environmental concerns on or adjacent to the Property. We
understand you will arrange for us to have access to the Property. We also understand you will provide
an appropriate property owner representative(s) for our interview who is knowledgeable about the
Property. We will take photographs and field notes to document our observations.

Our site reconnaissance will include visually checking for signs of spills, stained areas, evidence of
current or former underground storage tanks (USTs), oil sheens in drains, and any anomalies. Because
USTs, piping, and other related elements are subsurface structures, they may not be visible from the
surface; therefore, will not be checked.

As necessary, we may contact public utilities departments (PUDs) by telephone to inquire whether
on-site PUD-owned pole- or pad-mounted transformers or electrical switching equipment currently or
previously contained polychlorinated biphenyls. We will request other information such as records of
leaks, spills, fluid replacement, and fires if it is available, and will evaluate it for potential impact on the
Property.

We will also observe the outdoor areas of adjoining sites to identify obvious potential environmental
concerns that would be expected to affect the Property. We will conduct a walk-by reconnaissance in

the immediate area to assess land use around the Property.
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Results of our records review, site reconnaissance, and interviews will be summarized in the Phase |
report (Task 3).

TASK 3 — PHASE | EVALUATION AND REPORTING

We will:

® prepare one summary report to present the information collected from Tasks 1 and 2, including
the EIM database summary, communications with DAHP, years of operation of the service
station, and entity who installed the USTs and fueling lines;

* summarize conceptual site model elements including physiographic setting, hydrogeology,
ecological and land use setting, surface and storm water features, water supply, and
contaminant source and history;

e evaluate the information gathered for indications of existing and historical environmental
concerns on the Property or on adjoining sites;

e discuss our findings and provide recommendations for a Phase Il, if warranted, depending on
whether we identify specific potential areas of environmental concern;

e summarize RECs, controlled RECs, historical RECs, and de minimis conditions;

* include figures showing the Property and pertinent on-site and off-site environmental features,
color photographs, and other relevant information acquired during the Phase | activities; and

e provide copies of historical aerial and site reconnaissance photographs, database report, and
regulatory agency records, as applicable, as appendices.

Deliverables: The draft report will be provided to Ecology for review approximately 8 weeks after notice
to proceed. We will finalize the report 1 week after receiving comments back from Ecology.

Schedule

We anticipate that this work assignment will be conducted from March through June 2023. Upon receipt
of Ecology’s notice to proceed, Haley & Aldrich will begin completing the services outlined in this
proposal.

Estimated Cost

We will perform the proposed scope of services for the Property on a time-and-materials basis. Our
estimated cost is $29,402, which includes an environmental lien and AUL search. A breakdown of the
costs is provided in Table 1. Our services will be performed in general accordance with the standard of
care of our profession. We will use the Terms and Conditions agreed upon from Contract No. C1900043,
dated 1 October 2018 and rates agreed upon from Amendment No. 7, dated 16 November 2022.
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We appreciate the opportunity to submit this proposal and look forward to our association with you on
this project. Please contact the undersigned if you wish to discuss this proposal or any aspect of the
project.

Sincerely yours,
HALEY & ALDRICH, INC.

ﬂﬂ/lo ¢ Gloodui

Angie/Goodwin, L.H.G.
Senior Technical Expert, Hydrogeologist

Weﬁracht,m{w(\

Principal Consultant
Attachment:

Table 1 - Haley & Aldrich Cost Estimate of
Personnel, Function, and Labor

\\haleyaldrich.com\share\sea_projects\Notebooks\P207222-006_ARCO 5445, CSID 10446\Deliverables\Proposal\Phase | Proposal\2023_0303_HAI_PhI_ARCO
5445_Proposal_F.docx
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TABLE 1 PAGE1O0OF1
HALEY ALDRICH COST ESTIMATE OF PERSONNEL, FUNCTION, AND LABOR

ARCO 5445 PHASE |

SEATTLE, WASHINGTON

Burdened Other Direct Costs (ODC)
Total
hours| Direct Labor Total
Department of Ecology - ARCO 5445, Tier 1 Proposal Principal Senu_)r Profes_smnal Profc_esm.onal Drafter Admin o Labor (Indlreft Profit Labor Subcontract Sub Markup Other Total ODC Task Subtotal
Associate Engineer Scientist Staff task Rate = (Fixed Fee Costs (Table 1B) (Table 1B)
203.45%) |Rate = 10%)
2022 Master Contract Labor Rates $88.19 $72.00 $57.72 $42.32 $35.01 $33.14 -- 203.45% 10% -- 5%
Task 1 — Project Management
One on-site meeting with Ecology 1 6 6 $ 7741 $ 1575| $ 771$ 24261 9% 95| $ - $ - $ 951% 2,521
Tracking of project schedule and budget 1 3 1 $ 337 | $ 686 | $ 34| % 1,057] $ - $ - $ - $ - $ 1,057
Routine communication and correspondence with Ecology 1 1 $ 160 | $ 326 | $ 16 | $ 502 | $ - $ - $ - $ - $ 502
Respondmg to circumstances requiring modification to tasks, budgets, and $ 308 | $ 626 | $ 31 964 | $ ) $ i $ i $ ) $ 964
timelines 1 2 1 1
Monthly progress reports and invoicing 1 4 2 4 $ 5938 1,207 | § 50| 1860| $ - $ B $ B $ B $ 1,860
Subtotal Hours and Costs 5 16 0 9 0 6 36 |$ 2173 |$ 4,420 | % 217| $ 6810 $ 95 | $ - $ - $ 95| $ 6,905
Task 2 — Ecology's EIM Database Review, Records Review, Site Reconnaissance, and Interviews
EIM Database Review (online only) 3 4 20 4 $ 1876[(% 38179 188 | $§ 58811 $ - $ - $ - $ - $ 5,881
Records Review (including Ecology and EDR files and DAHP consultation) 2 2 4 12 $ 1059(% 2155| % 106 | $§ 33201 $ 725 | $ 36| % - $ 7611 $ 4,081
Site Reconnaissance and Interviews 2 4 $ 375 | $ 763 | § 371% 11751 § 95| § - $ - $ 951 % 1,270
Subtotal Hours and Costs 5 8 28 16 0 0 57 $ 3,310 $ 6,735/ $ 331 $ 10,376] $ 820 $ 36) $ - $ 856 | $ 11,232
Task 3 — Complete Comrehensive Phase 1 Envrironmental Site Assessment
Draft Phase 1 report 6 5 1 38 3 6 $ 2859(% 5816 9% 286 | $ 8,961] $ - $ - $ - $ - $ 8,961
Eilrs]g;sgsslons and incorporate Ecology comments. Finalize Sumary of 5 4 4 1 5 $ 735|$ 1495 $ 73ls 2304] s ) $ ) $ i $ i $ 2.304
Subtotal Hours and Costs 8 9 1 42 4 8 72 $ 3594 $ 7,312| $ 359| $ 11,265] $ - $ - $ - $ - $ 11,265
Total Hours and Costs 18 33 29 67 4 14 165 | $ 9,077 | $ 18,467 | $ 908 | $ 28,451 | $ 915 $ 36| $ - $ 951 | $ 29,402
Table 1B - Haley & Aldrich's Direct Cost Breakdown - Other Direct Costs and Subcontract Items
| UnitRate | Quantity Total
Task 2 — Ecology's EIM Database Review, Records Review, Site Reconnaissance, and Interviews
Subcontract ltems (without markup)
EDR Premium Reports for one parcel $ 725 1 $ 725
Subcontract Subtotal $ 725
Other Direct Costs
Truck/Van (on-site meeting with Ecology and site reconnaissance) S 95 2 $ 190
ODC Subtotal $ 190
Task 2 Total (without markup) $ 915
Total Direct Costs All Tasks $ 915

HALEY & ALDRICH, INC.
\\haleyaldrich.com\share\sea_projects\Notebooks\P207222-006_ARCO 5445, CSID 10446\Deliverables\Proposal\Attachments\2023_0303_HAI_Phl ARCO 5445 Table 1_F MARCH 2023
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Solving environment-related business problems worldwide www.deltaenv.com

1200 - 112th Avenue NE » Suite C-210
Bellevue, Washington 98004 USA

425.450.7726 800.477.7411
Fax 425.450.8837

March 9, 2005

BP West Coast Products, LLC D
3326 160™ Place, SE
Mill Creek, WA 98012

Attention: Mr. Michael Condon

Subject: Environmental Oversight during Retail Facility Upgrade Activities
ARCO Facility No. 5445
665 23" Avenue
Seattle, WA
Delta Project No.:. GOCNVRRS51

Dear Mr. Condon:

Delta Environmental Consultants, Inc. (Delta) was retained by Remediation Management (RM), a
BP West Coast Products, LLC (BP) affiliated company to conduct environmental oversight
during facility upgrade activities at ARCO Facility No. 5445 (hereinafter referred to as “subject
property”). The subject property is located at 665 23™ Avenue, Seattle, Washington (Figure 1).
As part of environmental oversight activities, Delta collected soil samples from beneath the
dispenser islands, beneath the product distribution piping and from an over-excavated area during
facility upgrade activitics conducted on July 9 and 13, 2004. This letter summarizes the field
activities, the analytical results of the soil samples, and the disposal of excavated soils.

Joe Hall Construction (JHC) of Fife, Washington, was contracted by BP to complete the
dispenser island and product distribution piping upgrades at the subject property. Prior to soil
sampling activities, JHC removed the concrete and asphalt surface material as well as the pea
gravel and fill material that had been utilized to backfill the product piping. This fill material was
stockpiled on-sitc. There was no visual or other evidence of potential contamination (e.g.,
discoloration, odor, or evidence of staining) on the fill material.

On July 9, 2004, Delta collected one soil sample from beneath three of the dispenser islands, two
soil samples from beneath dispenser island four (DP-4) and two soil samples from beneath the
removed product distribution piping. Based on field observations, soil samples were collected
utilizing a backhoe to remove a bucket full of soil from the desired sampling depth and location.
A representative soil sample was taken from the soil in the middle of the bucket, away from the
metal sides of the bucket. Surface soil was not incorporated into the sample. The samples were
field screened using the headspace method. Soils were placed, with a minimum of handling and
atmospheric exposure, in clean Zip-Lock plastic bags. These bags were filled to half to two-
thirds capacity and then sealed tightly. Soils in the bags were then gently agitated to facilitate the
break-up of any lumps and allowed to sit for approximately 10 minutes prior to analyzing the air

A member of:

Xlnoggvlir‘ul;:mcnm Alliance
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665 23 Avenue

Scattle, WA 938005

Delta Project No, GOCNVRRS51
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above the soil in the bag (headspace). The bagged soil samples were screened for the presence of
volatile organic compounds (VOCs) by inserting the probe of a Thermo 580B Photoionization
Detector (PID) equipped with a 10.6 €V lamp, through the seal into the headspace of the plastic
bag. The PID was calibrated using 100 parts per million {(ppm) isobutylene gas. The maximum
vapor concentrations were recorded for each soil sample collected. Soil sample locations are
shown on Figure 2. Ground water was not encountered during the excavation activities.

All soil samples were labeled, transported on ice, and submitted to North Creek Analytical, Inc.
(NCA) of Bothell, Washington, under proper chain-of-custody documentation. The soil samples
were submitted for 24-hour turn-around and analyzed for benzene, toluene, ethylbenzene, xylenes
(BTEX), methy! tert-butyl ether (MTBE) by Environmental Protection Agency (EPA) Method
8021B, total petroleum hydrocarbon-gasoline range (TPH-Gx) by Northwest Method for gasoline
range hydrocarbons (NWTPH-Gx) and total lead by EPA Method 6020. Select soil samples were
also analyzed for total petroleum hydrocarbons diesel range (TPH-Dx), total petroleum
hydrocarbons-lube oil range (TPH-0) by Northwest Method for diesel-range and lube oil range
hydrocarbons (NWTPH-Dx) and volatile petroleum hydrocarbons (VPH) by Washington
Department of Ecology (Ecology) Method for VPH.

Laboratory analytical results indicated that the soil samples collected from the northern dispenser
islands (D-1 and D-4) and the southern product lines contained petroleum hydrocarbon
concentrations above the laboratory reporting limits (Table 1). Based on the analytical results,
the subject property was reported to Ms. Tracy Walters of Ecology and Environmental Report
Tracking System (ERTS) No. 545079 was assigned to the subject property. Based on the
analytical results and field-screening with the PID, Delta directed the over-excavation of
hydrocarbon-impacted soil on July 13, 2004, from under the former northeastern dispenser island
(D-4). Delta collected three confirmatory soil samples (D-4-15.0, D-4-13.0-SWW, and D-4-13.0-
SWE) from the vertical and lateral extent of the over-excavation to verify that all of the
hydrocarbon-impacted soil had been removed. Soil sample locations and the limits of excavation
are shown on Figure 3. Laboratory results indicated that the confirmatory soil samples collected
after over-excavation activities did not contain hydrocarbon concentrations above the laboratory
reporting limits with the exception of xylenes in sample D-4-13.0-SWW. Ground water was not
encountered during the over-excavation activities. Copies of the laboratory analytical reports are
attached.

Delta submitted the analytical results and a Site Information Sheet to TPS Technologies, Ing.
(TPS) of Tacoma, Washington, for soil disposal profiling. On July 14 and 15, 2004, JHC
transported 40.86 tons of soil to the TPS Lakewood disposal facility for thermal treatment and
disposal. The ~41 tons of soil transported to TPS was removed from the subject property as a
result of over-excavation of impacted soil as directed by Delta. All soils excavated from the
subject property were transported and disposed of at TPS. The TPS Soil Recycling Customer Job
Report and TPS Technologies Soil Recycling Manifests documenting the disposal of the soil are
attached,

Construction activities letter report 5445
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Delta appreciates the opportunity to provide services to BP. If you have any questions, or if you
require any additional information on this project, please contact Bryan Taylor at (425) 450-9565
or Markham Hurd at (425) 450-7726.

Sincerely,

DELTA ENVIRONMENTAL CONSULTANTS, INC.

pwalz\, @—,Wl/\/\/

Sarah Milliken Tram g
Project Geologist e
I Matthew F@
Reviewed by: b
="/ /7 ( NN S
Bryan Taylor g Markham Hurd, L.G.
Project Manager NW Technical Coordinator

Attachments:  Table 1 — Summary of Soil Analytical Data — 7/9/04 and 7/13/04
Figure 1- Site Location Map
Figure 2 — Product Line Soil Analytical Data — 7/9/04
Figure 3 — Summary of Soil Analytical Data — 7/13/04
North Creek Analytical Laboratory Reports
TPS Soil Recycling Customer Job Report
TPS Technologies Soil Recycling Manifests

ce: Mr. John Bails, Washington Department of Ecology, Northwest Regional Office
M. Scott Hooton, Atlantic Richfield Company

Construction activities letter report 5445



TABLE 1

SUMMARY OF SOIL ANALYTICAL PATA

ARCO FACILITY NO. 5445

665 23RD AVENUE

SEATTLE, WASHINGTON

DELTA PROJECT NO. 04751RR1

SAMPLE ETHYL- METHYL TERT- GASOLINE-RANGE DIESEL-RANGE LUBE OIL-RANGE TOTAL
SAMPLE DATE DEPTH BENZENE | TOLUENE | BENZENE { XYLENES | BUTYL ETHER HYDROCARBONS HYDROCARBONS HYDROCARBONS VPH/TVPH LEAD
D SAMPLED (feet) (mg/kg) (ma/ks) {mg/ka) (mg/ke) (mg/keg) {mg/ka) (me/kg) (mg_fi_@ (mp/ke) {mgfka)
D-1-4.0 07/0%/04 4.0 <0.0300 <0.0500 <0.0500 <0.100 <(.100 6.45 NA NA NA 3.75
D-2-3.0 07/09/04 3.0 <0,0300 <0.050¢ <0.0500 <0.100 <0.100 «<5.00 NA NA NA 2.51
D-3-6.0 07/05/04 6.0 <0.0300 <0,0500 <0.0500 <0.100 <0.100 <5.00 NA NA NA 4.22
D-4-3.0 4749/04 30 <{0.0300 0.246 0.185 6.72 <0.100 116 NA NA NA 33.2
D-4-11.5 07/09/04 11.5 182 18.6 12.1 59.5 <1.00 1,220 NA NA, NA 9.81
P-7-3.0 07/09/04 3.0 <0.0300 <0,0500 <0.0500 <0,100 <0.100 <5.00 NA NA NA 1.30
P-8-3.5 07/09/04 3.5 <0.0300 <0.0500 <0.0500 0.151 <0.100 723 NA NA NA 136
Comp. SP-] 07/05/04 NA (.0408 <0.0500 0.102 0.288 <0.108 380 113 326 NA 120
D-4-15.0 07/13/04 15,0 «<0.0300 <0.0500 <0.050¢ <0.100 <0.100 <5.00 <10.0 <25.0 <5.00/<35.0 L.64
D-4-]13.0-SWW 07/13/04 13.0 <0.0300 <0.0500 <0.0500 0.103 <0.100 <5.00 <10.0 <25.0 <5.00/<35.0 5.66
D-4-13.0-SWE 07/13/04 13.0 <0.0300 <0.0500 <0.0500 <0.100 <0.100 <5.00 <10.0 <25.0 <35.00/<35,0 149
|Laboratory Methods 3021B 80218 §021B 3021B 8021B NWTPH-Gx NWTPH-Dx NWTPH-Dx WDOE 6020
8021B = EPA Method for volatile aromatic hydrocarbons.
NWTPH-Gx = Nonthwest Method for gasoline-range hydrocarbons.
NWTFH-Dx = Northwest Method for diesel-range and iube oil-range hydrocarbons.
WDOE = WDOE TPH Policy Method for volatile petreleum hydrocarbons. Analytes tested were C5-C6 Aliphatics, C6-C8 Aliphatics, C8-C10 Aliphatics, C10-C12 Aliphatics, C8-C10 Aromatics, C10-CI2 Aromatics, and C12-C]3 Aromatics.

6020 =EPA Methed for lead.

mg/kg = Milligrams per kilogram (ppm).
<0.0500 = Concentrations were not detected above the lzhoratory reporting limit.
MTBE = Methy! Tent-Butyl Ether.

VFPH = Volatile Petroleum Hydrocarbons.

TVPH = Total Volatile Petrolenm Hydrocarbons.

NA = Not analyzed/Not applicable.

REV.03/02/05.8BM
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SUBSURFACE INVESTIGATION REPORT

ARCO FACILITY NO. 5445
665 23" AVENUE
SEATTLE, WASHINGTON

Prepared for

REMEDIATION MANAGEMENT
295 SW 41°T Street, Bldg 13, Suite N
Renton, Washington 98055

Prepared By

DELTA ENVIRONMENTAL CONSULTANTS, INC.

4006 148™ Avenue, NE
Redmond, Washington 98052

(425) 425-7727

e
? /o C N @; Loe M
Bf‘yaﬁ Ta&lﬂﬁ"‘ Markham C. Hurd

€ct Manager NW Technical Coordinator

October 25, 2005

Matthew Miller |




The recommendations contained in this report represent Delta’s professional opinions
based upon the currently available information and are arrived at in accordance with
currently acceptable professional standards. This report is based upon a specific scope of
work requested by the client. The contract between Delta and its client outlines the scope
of work, and only those tasks specifically authorized by that contract or outlined in this
report were performed. This report is intended only for the use of Delta’s client and the
Department of Ecology. Delta will not and cannot be liable for unauthorized reliance by
any other party. Other than as contained in this paragraph, Delta makes no express or
implied warranty as to the contents of this report.
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Subsurface Investigation Report
ARCO Facility No. 5445

665 23™ Avenue, Seattle, WA
Delta Project No. GOCNVRRS53A

1.0 INTRODUCTION

1.1 Purpose and Scope of Work

Delta Environmental Consultants, Inc. (Delta), was retained by Remediation Management (RM), a
BP West Coast Products, LLC (BP) affiliated company to complete a subsurface investigation at
ARCO Facility No. 5445 located at 665 23™ Avenue in Seattle, Washington (hereinafter referred to
as “subject property”). /The purpose of this investigation was to assess the soil and ground water

conditions with respect to petroleum hydrocarbons on the subject property.

The subsurface investigation scope of work included:

e Preparing a Site-Specific Health and Safety Plan;

¢ Identifying subsurface utilities in the vicinities of the proposed drilling locations and
coordinating drilling activities;

. Advancing/four soil borings after clearing each location to five feet below ground surface (bgs)
using air-knife technology with a vacuum truck;

* Collecting soil samples and submitting the samples for quantitative hydrocarbon analyses;

¢ Completing the four borings as ground water monitoring wells;

e Collecting ground water samples and submitting the samples for quantitative hydrocarbon
analyses;

* Surveying the top of casing elevations of the monitoring wells;

¢ Interpreting the data obtained; and

e Preparing this report.

1.2 Site Description

The subject property is currently an active Atlantic Richfield Company retail gasoline facility
located at the southwest corner of the intersection of 23™ Avenue and East Cherry Street in Seattle,
Washington (Figure 1). The site vicinity is a mix of commercial, residential and retail land uses.
The site elevation is approximately 100 feet above mean sea level and the topography of the site
slopes slightly to the East. Lake Washington is the nearest surface body of water, located
approximately 0.8 miles east of the subject property.
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Site features include; the station building, four dispenser islands under a single canopy, three
underground storage tanks (USTs) and associated product dispensing components. The station
building is located in the northwest portion of the site, the USTs and product dispensers are located
in the central portion of the site. The surface of the site is asphalt and concrete paved with some

landscaped areas around the perimeter.

1.3 Regional Hydrogeologic Setting

The site is situated in the lowlands of the Puget Sound basin in western Washington. The Puget
Sound is a north-south trending trough between the Olympic Mountains to the west and the
Cascade Mountains to the east. Elevation in the lowlands ranges from sea level up to several
hundred feet. The topography is dominated by north-south trending valleys and low, nearly flat-
topped highlands cut by streams. The Puget Sound occupies a large part of the western portion

of the basin, and lakes and streams occur frequently throughout the area.

Surficial geology is dominated by Pleistocene glacial alluvium with recent alluvium in river
floodplains and mouths. Pleistocene sediments are typically well-compacted beds of very dense till
interbedded with sands, silts and gravels with occasional lacustrine deposits. Beds of till are often
several meters thick containing frequent discontinuous “lenses” of more permeable material.
Perched ground water frequently occurs in the lenses with larger aquifers occupying sandy strata

overlying less permeable till or silt deposits.
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2.0 PROJECT ACTIVITIES

2.1 Drilling and Seil Sampling

The subsurface investigation involved advancing a total of four soil borings to a maximum depth of
46.5 feet below ground surface-(bgs). The borings were completed as ground water monitoring

wells MW-1 through MW-4. The locations of the monitoring wells are presented on the Site Map
(Figure 2). .

Cascade Drilling, Inc. (Cascade) of Woodinville, Washington, completed the soil borings and
well installations. Cascade advanced the borings using a truck-mounted CME-75 drill rig with
4.25-inch diameter (ID) hollow-stem augers on September 7, 2005. The hollow-stem augers
were steam cleaned prior to advancing each boring. The 2.5-inch inside-diameter ID soil sampler
was washed with soap and water followed by a clean water rinse before each use. A Delta
geologist observed and logged the borings using the Unified Soil Classification System. Discreet
soil samples were collected from each boring at approximately five-foot intervals using

Environmental Protection Agency (EPA) Method 5035A sampling techniques.

After collection, each soil sample was field-screened for the presence of volatile organic
compounds (VOCs) with a photo ionization detector (PID) to facilitate selecting representative soil
samples for chemical analysis. A total of eight soil samples were selected and submitted to North

Creek Analytical, Inc. (NCA) of Bothell, Washington, for quantitative hydrocarbon analysis.
The field procedures followed during the investigation are provided in Appendix A. A

Predrilling/Subsurface Checklist for Intrusive Field Work and boring logs describing soil horizons,

sample recovery and PID screening values are presented in Appendix B,
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2.2 Monitoring Well Installation and Survey

The four soil borings were completed as ground water monitoring wells MW-1 through MW-4 on
September 7, 2005. Upon completion of drilling, 2-inch ID schedule 40 PVC casing with 0.010-
inch factory slotted screen was inserted into the hollow stem auger and the auger was slowly
retracted from the boring. The well screen was placed across the saturated zone in each well
extending from 10 to 30 feet bgs in MW-1 and MW-4, from 25 to 45 feet bgs in MW-2 and from
20 to 40 feet bgs in MW-3. The annular space was back-filled with graded 2x12 silica sand. The
sand pack was placed across the entire screened interval, extending approximately two feet above
the top of the screen in wells MW-1 through MW-4. The annular space of each well was then
sealed with hydrated bentonite chips to approximately two feet bgs. A plug-type locking device

and waterproof monument set in concrete were installed at the top of each monitoring well.

A Cascade representative developed monitoring wells MW-1, MW-2 and MW-4 on September 7,
2005 using a down well pump. A Delta representative developed MW-3 on September 12, 2005 by
hand-bailing ground water from the well with a disposable polyethylene bailer. Monitoring well
development procedures consisted of removing ground water from the wells until it became
translucent or transparent, or until ten casing volumes of ground water had been removed. A well
development data sheet is included in Appendix B. The decontamination and well development
water were temporarily stored on-site in 55-gallon drums labeled non-hazardous. The drummed
water was then treated through activated carbon and discharged to an on-site planter. On October
10, 2005, a Delta geologist surveyed the top of casing (TOC) elevations for wells MW-1 through
MW-4 relative to an arbitrary site datum. The TOC well elevations are shown on the boring logs in

Appendix B and on the monitoring well survey form in Appendix B.

2.3 Ground Water Sampling

On September 13, 2005, a Delta representative collected ground water level measurements and
collected ground water samples from monitoring wells MW-1 through MW-4. Delta field
personnel visually checked for the presence of LPH or hydrocatbon sheen by removing a small

amount of ground water with a clear disposable polyethylene bailer before purging and sampling.
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No LPH or hydrocarbon sheen was detected in the monitoring wells. / The wells were then purged
by removing a minimum of three well volumes of water. After the wells had recovered to at least
80% of the static water level, ground water samples were collected and submitted to NCA for
quantitative chemical analysis. The well monitoring and sampling field forms are included in

Appendix B.

3.0 PROJECT RESULTS

3.1 Subsurface Lithologic Conditions

During drilling activities, Delta observed primarily sand with varying amounts of silt and gravel to
46.5 feet bgs, the maximum depth explored. A more detailed description of the soil is presented in

the soil boring logs in Appendix B and in the Geologic Cross Section A-A’ (Figure 5).

3.2 Ouantitative Soil Analyses

NCA analyzed the soil samples for the presence of total petroleum hydrocarbons-gasoline range
(TPH-G) by Northwest Method for gasoline range hydrocarbons (NWTPH-Gx), benzene,
toluene, ethylbenzene and xylenes (BTEX) compounds and methyl tert-butyl ether (MTBE) by
EPA Method 8021B, 1,2-Dibromoethane (EDB) and 1,2-Dichloroethane (EDC) by EPA Method
8260B and total lead by EPA Method 6020.

Quantitative laboratory analysis did not detect concentrations of TPH-G, BTEX compounds or
MTBE above the laboratory method reporting limits in soil samples collected from soil borings
MW-1, MW-3 or MW-4. / iSenzene was detected in soil samples (MW-2-5.0, MW-2-15.0 and
MW-2-20.0) collected from boring MW-2 at 5, 15 and 20 feet bgs at concentrations of 2.11,
0.0604 and 0.0673 milligrams per kilogram (mg/kg), respectively. Toluene, ethylbenzene and
xylenes were detected in soil samples (MW-2-5.0 and MW-2-15.0) collected from MW-2 at 5
and 15 feet bgs. The detected concentrations of these constituents ranged from 0.0604 mg/kg to
126 mg/kg. Lead was detected in soil borings MW-1 through MW-4 at concentrations ranging
from 1.46 mg/kg to 3.89 mg/kg. The results of the soil analyses are summarized in Table 1 and
on Figure 4. The laboratory analytical reports are included in Appendix C.
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3.3 Ground Water Monitoring Data

Ground water monitoring data collected on September 13, 2005, indicated that ground water is
present at depths of approximately 18 to 25 feet below_/ the TOC in monitoring wells MW-1 through
MW-4. Depth to ground water measurements collected on September 13, 2005 and survey data for
wells MW-1 through MW-4 were used to calculate water table contours. The ground water flow
direction on September 13, 2005 was to the north at a gradient of 0.08 feet per linear foot. The
inferred water table contours from ground water elevation data collected on September 13, 2005 are

depicted on Figure 3.

3.4 Quantitative Ground Water Analyses

NCA analyzed the ground water samples collected from wells MW-1 through MW-4 for TPH-G
by NWTPH-Gx, BTEX compounds and MTBE by EPA Method 80218, EDB by EPA Method
8011, EDC and MTBE confirmation by EPA Method 8260B and total and dissolved lead by EPA
Method 6020.

Benzene concentrations were detected in the ground water samples (MW-1-18.92 and MW-3-
24.70) collected from wells MW-1 and MW-3 at concentrations of 78.6 micrograms per liter
(ng/l) and 0.598 pg/l, respectively. /TPH-G concentrations were detected in the ground water
sample (MW-1-18.92) collected from well MW-1 at 662 pg/l. Concentrations of toluene,
ethylbenzene, and xylenes were detected in the ground water sample (MW-1-18.92) collected
from well MW-1 at 0.728 pg/l, 43.1 pg/l and 2.3 pg/l, respectively. Total lead was detected in
wells MW—I, MW-3 and MW-4 at concentrations ranging from 6.07 pg/l to 16.1 ug/l. Dissolved
lead was not detected above laboratory method detection limits in any ground water sample. The
results of the ground water chemical analyses are presented in Table 2 and Figure 4. The

laboratory analytical report is included in Appendix D.
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3.5 On-Site Containment of Drill Cuttings

Soil cuttings generated from the subsurface investigation were temporarily stored on-site in 55-
gallon Department Of Transportation (D.O.T) approved drums pending transport and disposal to
Rinker Materials, Inc. (Rinker) of Everett, Washington. Delta submitted the laboratory reports and
a Site Information Sheet to Rinker for soil disposal profiling. On October 20, 2005, Rinker

coordinated the transportation of soil to the Everett facility for thermal treatment and disposal.
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4.0 CONCLUSIONS

Four soil borings were advanced on the subject property to depths ranging from approximately 30
to 46.5 feet bgs and completed as ground water monitoring wells MW-1 through MW-4. Soil:
samples collected from each boring were submitted for quantitative hydrocarbon analysis,
Petroleum hydrocarbon concentrations in the soil samples were below the laboratory reporting
limits/with the exception of soil samples collected from boring MW-2 at 5, 15 and 20 feet bgs.
Ground water analytical results from this investigation indicate concentrations of petroleum

hydrocarbons above the laboratory reporting limits in monitoring wells MW-1 and MW-3.
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TABLE 1
SUMMARY OF SOIL ANALYTICAL DATA *

ARCO FACILITY NO. 5445

665 23RD AVENUE

SEATTLE, WASHINGTON
DELTA PROJECT NO. GGCNV

SAMPLE ETHYL- METHYL TERT- GASOLINE-RANGE TOTAL
SAMPLE DATE DEPTH BENZENE | TOLUENE | BENZENE { XYLENES BUTYL ETHER EDB EDC HYDROCARBONS LEAD
ID SAMPLED (feet) (mg/ke) (mg/kg) (mgikg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mgike)
MW-1-15.0 9/712005 15 <0.0300 <0.0500 <0.0500 <0.100 <0.100 NA NA <5.00 1.65
MW-1-20.0 9/7/2005 20 <0.0232 <0.0387 <0.0387 <0.0773 <0.0773 NA NA <3.87 1.66
MW-2-5.0 9/7/2005 5 2,11 4.2 39.7 126 <1.80 <0.0902 <0.0502 3600 1.9%
MW-2-15.0 9/7/2005 15 0.0604 0.0435 0.168 0.358 <0.0745 NA NA 4.64 1.61
MW-2-20.0 9/7/2005 20 0.0673 <0.0419 <0.0419 <0.0838 <0.0838 NA NA <4,19 3.89
MW-2-25.0 9/7/2005 25 <0.0227 <0.0378 <0.0378 <0.0756 <0.0756 NA NA <3.78 1.95
MW-3-20.0 9/7/2005 20 <0.0232 <0.0387 <0.0387 <0.0773 <0.0773 NA NA <3.87 1.46
MW-4-15.0 9/7/2005 15 <0.0244 <0.0407 <0.0407 <0.0815 <0.0815 NA NA <4.07 3.03
Laboratory Methods 8021B 8021B 8021B 8021B 8021B/8260B 8011 8260B NWTPH-Gx 6020
8021B = EPA method for volatile aromatic hydrocarbons.
8260B = EPA method for volatile organic compounds. Samples with MTBE detections above the method reporting limit (MRL) using 8021B were re-analyzed using 8260B to confirm the MTBE concentration.
NWTPH-Gx = Northwest method for gasoline-range hydrocarbons,
1,2-Dibromoethane (EDB) = EPA Method 8011
1,2-Dichloroethane (EDC) = EPA Method 8260B
6020 = EPA method for lead. -
mg/kg = Milligrams per kilogram (ppm).
<0,0500 = Concentrations were not detected above the laboratory reporting limit.
MTBE = Methyl Tert-Butyl Ether.
NA =Not analyzed/Not applicable,
REV.10/17/05.SBM
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TABLE 2

SUMMARY OF GROUND WATER DATA

ARCO FACILITY NO. 5445
665 23RD AVENUE
SEATTLE, WASHINGTON
1,2 1,2
Depth to GW Dissolved Ethyl- Total Dibromo Dichloro Total Dissolved

TOC Date Water Elevation Oxygen Benzene Toluene Bengzene Xylenes MTBE

ethane ethane TPHg TPH-D TPH-O Lead Lead

Well (feet)  Sampled  (feet) (feet) (mg/L) _ (ue/l) (ue/L) (/L) (/L) (nefl)  (pe/l)  (ue/L) (naf/L) (ue/l) (ng/L) (pa/l)  (pg/l) Comments
X mw-1 100.00  09/13/05 18.92 81.08 57 Y 78.6 0.728 43.1 2.30 {45.2 ) <0.010 <1.00 662 NA NA 6.07 <1.00 P
MwW-2 101.04  09/13/05 24.97 76.07 4.0 <0.500 <0.500 <0.500 <1.00 <-1,00 <0.010 <1.00 <50.0 NA NA <1.00 <1.00 P
MW-3 102.56 09/13/05 24.70 77.86 4.9 x 0.598 <0.500 <0.500 <1.00 <1.00 <0010 <1.00 <50.0 NA NA (\?’5-’?) <1.00 P
Mvv-4 101.01 09/13/05 20.31 80.70 4.8 <0.500 <0.500 <0.500 <1.00 <1.00 <0.010 <1.00 <50.0 NA NA 14.6 <1.00 P
) g
Notes: Benzene, toluene, ethylbenzene, total xylenes, and methy! tert-butyl ether (MTBE) analyzed by EPA Method 8260B. GW elevation = Ground water elevation as calculated by TOC elevation — depth to water.

Analyses prior to 11/5/04 utilized EPA Method 8021B. Samples with MTBE detections above the laboratory method
reporting limit using 80218 were re-analyzed using 8260B to confirm the MTBE concentration.

TPH-G = Gasoline-range hydrocarbons analyzed by the Northwest method NWTPH-Gx,
TPH-D = Diesel-range hydrocarbons analyzed by the Northwest method NWTPH-Dx.
TPH-O = Oil-range hydrocarbons analyzed by the Northwest methed NWTPH-Dx.
1,2-Dibromoethane (EDB) analyzed by EPA Method 8011.

1,2-Dichloroethane (EDC) analyzed by EPA Method 8260B.

Total and dissolved lead analyzed by EPA Method 6020

TOC = Top of Casing Elevation referenced to an arbitrary vertical datum.

<1.00 = Concentrations were hot detected above the stated reporting limit.

mg/L = Milligrams per liter.

ug/L = Micrograms per liter.

P = Purge sampling methods were used.

NA = Not Analyzed.

Sampling frequency:
3Q 2005: MW-1, MW-2, MW-3, MW-4
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Field Procedures
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FIELD PROCEDURES

Discrete soil samples were collected from each boring in approximately five-foot intervals to
characterize site soils with respect to petroleum hydrocarbon impacts. All samples were obtained
by driving a 2 1/2-inch L.D. by 18-inch long split-spoon sampler ahead of the auger into undisturbed
soils with a 140-pound hammer. The sampler was removed from the boring and the soil samples
were retrieved. The bottom-most soil sample at each interval was labeled and immediately placed
in cold storage until submitted to the laboratory. The samples were transported to the laboratory
under chain-of-custody procedures to document sample integrity. North Creek Analytical, Inc. of
Bothell, Washington performed all laboratory analyses.

During the drilling program, seil samples were screened using a photoionization detector (PID).
The PID utilized was a Thermo Environmental Instruments Inc. Model 580 B equipped with a 10.6
eV ultraviolet (UV) lamp, and was calibrated to benzene standards with isobutylene for direct
readings in parts per million (ppm). The operating range of the detector is from 0 to 2,000 ppm
with a minimum detection limit of 0.1 ppm. Detected concentrations are considered semi-
quantitative data as PIDs are sensitive to a wide range of chemicals and do not provide compound
specific measurements or identification. The soil samples were removed from the sampler and
placed in plastic bags, sealed and brought to approximately ambient air temperature. The PID
probe was inserted into an opening of the plastic bag and the reading noted. The soil within the bag
was agitated during thé reading process to aid in mobilization of volatile organic vapors. Although
the PID is not capable of quantifying or identifying specific organic compounds, it is capable of

measuring a variety of organic vapors frequently associated with petroleum hydrocarbons.
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ANALYTICAL METHODS

Sample Identification and Chain-of-Custody Procedures

Sample identification and chain-of-custody procedures ensure sample integrity and document
sample possession from the time of collection to delivery to the laboratory. Each sample submitted
for analysis was labeled and identified with the project number, date and time of sample collection,

sampler and sample number unique to the sample.

Upon arrival at the laboratory, the sample control personnel at the laboratory verified sample
integrity and confirmed that the sample was collected in the proper container, packaged correctly,
and that there was adequate volﬁme of sample for the required analyses. The laboratory assigned a
unique log number for identification of each sample throughou’g analyses and reporting. The log
number was recorded on the chain-of custody form and in the legally required logbook maintained
in the laboratory. The sample description, date received, client name, and any other relevant

information was recorded.

Analytical Quality Assurance

In addition to routine calibration of the analytical instruments with standards and blanks, the analyst
is required to run duplicates and spikes on 10 percent of the analyses to insure an added measure of

precision and accuracy. Accuracy is also verified through the following:

1. U.S. Environmental Protection Agency (EPA) and State certification programs.
2. Participation in an inter-laboratory or "round-robin" quality assurance program.
3. Verification of resuits with an alternative method. For example, calcium may be

determined by atomic absorption, ion chromatography, or titrimetric methods.
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Analvtical Methods

The analytical tests performed for this evaluation were chosen based upon standard guidelines
issued by the Washington State Department of Ecology. Select samples collected during this

investigation were analyzed by one or more of the following methods:

1. Total petroleum hydrocarbons-gasoline range hydrocarbons by Washington State
Department of Ecology Method NWTPH-Gx;

2. Benzene, toluene, ethylbenzene, xylenes, and methyl tert-butyl ether by EPA
Method 8021B;

3. 1,2-Dibromoethane by EPA 8260B or EPA 8011;
4, 1,2-Dichloroethane and methyl tert-butyl ether confirmation by EPA 8260B; and
5. Total and dissolved lead by EPA Method 6020 or EPA Method 200.8.

Soil samples analyzed for gasoline-range hydrocarbons, BTEX compounds, and MTBE were
collected utilizing EPA Method 5035A sampling techniques.



APPENDIX B

Predrilling/Subsurface Checklist for Intrusive Fieldwork,
Boring Logs, Well Construction Diagrams, Well Development Data Sheet,
Well Monitoring & Sampling Field Forms, Monitoring Well Survey Form



1)

2)

3)

4)

5)

6)

RMPreDrillChklstRev3

Scope: Checklist for Intrusive Work

Site Name BP Site No. 5445 Job # GOGNV-RP53-C

Site Phone Number: 206-860-2170

Site Address 665 23rd Avenue Seattls, WA County King

BP EBM: . Scott Hooton Phone

BP Site Manager Contacted On: E]“S; I 008 By: Bf\lo.tr\ ’T&\J (e

Site Drawmgl no/ NA (please attach) Historical Drawings (yes 0 JNA)
As-Build Drawings {yes @ NA) Yes

Third Party Construction/Redevelopment Plans ( yes(noJNA)

B Hps S )
Subcontractor's (drillers, concrete, etc...) Company L pCcrvan€ bm \\\ 19

Subcontractor's Name / Contact Person Tohn M rnense Phone t.+3q.U‘~m<'. A5V
Meeting / Start Date Time

Health and Safety Form Completed: Date J“"‘l[‘ows

Utility Protection Servic inimum 48 Hrs. Advance Notice (State Specific Notification Period Supercedes)

Called: Date %(ggtacos EI?{OS Time 1030 4 {430 Initials BT

Reference #

Proposed Drilling Locations Premarked for Locating Service. @I N

Mandatory Private or In-House Utility Locating Service Performed? @ N
Called: Date qZIZoS ;;E Time__ J4d5 Initials __ Rq
Name of Locating Service: thp_cﬂ @m&zsg( ma_Q_ SQ_IL\HLQ J

L))

Telephone #/ contact:

Supplier Locating Technician:

Type of sensing equipment used:

Proposed Drilling Locations Premarked @ N

Other Potential Underground Structures -
Name of City Engineer/Utility Representative: —Gy-efAnyonmiater < =—e M&M U,\}-Q
Teiephone #: e E5E5-0555

Date Notified o Maps: Y/ @

Cleared: @I N
COMPLETED SITE WALKOVER W/ SITE MANAGER/DESIGNEE OR OWNER/TENANT REP, YI N
Name of Site Manager: iz\l'\

Name of%ﬁOwner{Tenant Representative: Q\’[u.v\-'f\k. Q,\L\/\Q\e\d Com\@g_\:w(?

Cleared Yes// No
Building Utility Service Line Connections ldentified: @I N
(Hand sketch on site map w/proposed boring locations and most likely utility trench locations)

Utility Inventory: YIN
Utility Name . Depth (ft) Phone Notified - Date Marked

1

Above Ground Services: M
' Electric PR NA YIN __ DN

Telephone NA Y I N I N
Cable - NA Y I N !N
Overhead Supports NA Y I N N

WCLEFS2 NADMINW-AdmintForms\Drilling %20ATW %208 620PTW.N's



Traffic light cables NA Y /N

@
=z

T
‘ Y
' )Below Ground Services: -

R

z z =22 2 Z ===z =z

Electric
Telephone
Cable

Gas

Water

UST System
Storm

Sanitary
Steam
Pipeline Companies

I I T S e R e e

e T
2 Z Z ZT Z2 Z Z Z2Z Z Z

— oy e

PSSR

Other:

-<
-~
=

Y I N
Y I N
Y I N Y !N

<
-~
=z

7) Site-Specific Emergency Contingency Plan Incorporated in Health & Safety Plan @I N

8) Remedial Excavation Job Safety Analysis N n/a

Energy/Utility Isolation Completed N
Testing Completed to Ensure Enerqgy/Utility Isolation N o

Qualified Personnel/ Company Performing Testing

Phone:

1)) Sianature of Supplier Project Mgr. {required to begin fieldwork): -~ Efm Aas vierwed [:ukwu

High Risk Drilling Locations Approved by EBM AJ# Date: cuwdls) Coects ~ YIN
(This document to be included with the site H&S Plan and should be available&pon esp/“ —
Bryan Taylor LY " ‘

BryanTaylor (P /},

Name of Supplier Field Personnel Sig & o }Sié![d Pgrsonnel

Cﬂrs? \ e
NAME OF PROJ. MGR. (PRINTED CR TYPED) ATURE OF PRo:CbR.

NOTE: Primary Contractor Signature Is verification that Field Personnel have reviewed, adhered to and received the necessary supplier training to _
implement precautionary driling standards for performing work at GEM Marketing Retail properties as defined in BP's PRECAUTIONARY PROCEDURES AND GUIDELINES
FOR DRILLING, SUBSURFACE INVESTIGATIONS AND REMEDIAL CONSTRUCTIGN ACTIVITIES. Any questions or concems should be elevated to the Primary -

Contractor Project Manager or EBM prior to initiating field work.

ADDITIONAL COMMENTS / NOTES:

TRE Theckuc]@ns - WIS Uea . kase Yofos wamrtied
(baest -GS FHP .y Yt wendhest
&Mﬂ Ch\a L.Lal/»k Qola.btﬁq'g_w,st:‘ Aolor e

Seadlo  DET 0w 3o, 1900 alefs i
| oo Whiic Wlke o Jov.380. 1500 q/(,[ﬂ winked v B

VWCLEFS@TADMININAAmintFomns|Driling?20ATWY:208 %20P TW.xis



WELL/BORING LOCATION MAP Delta Environmental Consultants, Inc. | WELL/BORING: MW-1
TR INSTALLATION DATE: 9/7/2005 DRILLING METHOD: Hollow Stem Auger
: ;f i : PROJECT: GOCNV SAMPLING METHOD: DM Split Spoon
) CLIENT: ARCO 5445 BORING DIAMETER: 8"
I LOCATION: 665 23" Avenue BORING DEPTH: 31.5'
E CITY: Seattle WELL CASING: SCH 40 PVC 2"
L g s ] STATE: WA WELL SCREEN: 10-30' (0.010")
i DRILLER: Cascade Dirilling, Inc. SAND PACK: 8-30' (2 X12)
el wl = : g CASING ELEVATION | 100.00
WELL/BORING E § S| E|E = an E E 23 % SURVEY DATE: 10/10/05
COMPLETION | ™ | = 2 | 5 UE) = |88 BlulB32| 5 [orw 18.92 (9/13/05)
yiw| =" | o “ z 71 © DESCRIPTION/LOGGED BY: Bryan Taylor

Well Box - Asphalt

1
2
3
4
% DRY| © 4 .|| SILTY SAND: light brown; 10% fines; very fine to fine sand;
8 -| 15% medium to coarse sand; trace gravel; wood debris,
12 ‘| :{ medium dense. '

8
9
DRY| 0 g '|:| SAME AS ABQVE:
10
DP 0 5 SAND: light gray; trace fines; very fine to fine sand; 20-30%
14 medium to coarse sand; trace gravel; medium dense.
9

WET| 6.8 4 SAME AS ABOVE;

10/24/2005



WELL/BORING LOCATION MAP

Delta Environmental Consuitants, Inc. WELL/BORING: MW.-1

INSTALLATION DATE: 9/7/2005 DRILLING METHOD: Hollow Stem Auger
PROJECT: GOCNV SAMPLING METHOD: DM Split Spoon
CLIENT: ARCO 5445 BORING DIAMETER: 8"

LOCATION: 665 23" Avenue BORING DEPTH: 31.5'

CITY: Seattle WELL CASING: SCH 40 PVC 2"

STATE: WA WELL SCREEN: 10-30' (0.010")

DRILLER: Cascade Drilling, Inc. SAND PACK: 8-30' (2 X12) L

ol w | - . < CASING ELEVATION
I-u; a o £ Em - ngs ) 100.00 ‘
WELL/BORING | x| 2| 2 g | Es Em |4|5|ga| & [SURVEY DATE: 10/10/05 !
COMPLETION | * | =| @ | T | 22 | ww [§|u|@e < : :
5l o | 2| &g |ae [g|2)P5| g [P 18.92 (9/13/05)
S
viw| = Ca 2 DESCRIPTION/LOGGED BY: Bryan Taylor
WET | 2.0 6 SAND: light gray; trace fines; very fine to fine sand; 20-30% i
11 medium to coarse sand; trace gravel; medium dense.
18
WET| O 4 SAND: gray; 10% fines; very fine to fine sand: 10-20% medium
6 to coarse sand; 10% gravel; stiff.
’ |
‘ .
32
33
34 ' ‘ —
1
|
35 -
36
37
38
39
40 .
41
42
43
44

10/24/2005



WELL/BORING LOCATION MAP Delta Environmental Consultants, Inc. | WELL/BORING: MW-2
INSTALLATION DATE: 9/7/2005 DRILLING METHQOD: Hollow Stem Auger
PROJECT: GOCNV SAMPLING METHOD: DM Split Spoon
CLIENT: ARCO 5445 BORING DIAMETER: 8"
LOCATION: 665 23" Avenue BORING DEPTH: 46.5'
CITY: Seattle WELL CASING: SCH 40 PVC 2"
STATE: WA WELL SCREEN: 25-45' (0.010")
DRILLER: Cascade Drilling, Inc. SAND PACK: 23-45' (2 X12)
=
U,_) E H:J = t o |z E 5 O CASING ELEVATION | 101.04
WELL/BORING % = E 2 = ‘U‘) E E u 2 8 it E SURVEY DATE: 10/10/05
COMPLETION 5| 8o | g5 | 4L (5928 5 [omw. 24.97 (9/13/05)
o
vyl = Ca z DESCRIPTION/LOGGED BY: Bryan Taylor
Well Box ] Asphalt
.,Conc&éug 2
i 3
4
DRY | >2000 4 SM | -|*[ | SILTY SAND: dark brown; 10% fines; fine sand; 20% medium
8 .|.1.1 to coarse sand; reots; loose; strong ador.
9
7
8
/ﬂ ’
DRY |>2000 g sM [ .|.]'| SAME AS ABOVE:
14 100
/ 13 A0
DRY| 241 14 -|-|{ SILTY SAND: dark brown; 20-30% fines; very fine to fine sand;
20 || 20% medium to coarse sand; medium dense.
Y el
18 % e
N
19 N
DRY| 22 13 SILT: light brown; moderate plasticity; trace very fine to fine sand;
21 trace gravel, very stiff.
20

10/24/2005



WELL/BORING LOCATION MAP

Delta Environmental Consultants, Inc.

WELL/BORING: MW-2

INSTALLATION DATE: 9/7/2005

DRILLING METHOD: Hollow Stem Auger

PROJECT: GOCNV

SAMPLING METHOD: DM Split Spoon

CLIENT: ARCO 5445

BORING DIAMETER: 8"

LOCATION: 685 23" Avenue

BORING DEPTH: 46.5'

CITY: Seattle WELL CASING: SCH 40 PVC 2"
STATE: WA WELL SCREEN: 25-45 (0.010"
DRILLER: Cascade Drilling, Inc. SAND PACK: 23-45' (2 X12)
a i} =
u'_) & E 2 5 < . % 5 ) CASING ELEVATION | 101.04
WELLBORNG | £ | 2| 2 | & ‘% > | EE [E]E|88| £ [SURVEY DATE: 10/10/05
COMPLETION 5l 2 a 25 | Ho|8 r f § 3 [ptw: 24.97 (9/13/05)
o @ U]
7|yl = “a 3 DESCRIPTION/LOGGED BY: Bryan Taylor
23
24
v N
DRY [ 20 20 SM j\_\ SILTY SAND: light brown; 15-20% fines; fine sand; 25%
ig .|} medium to coarse sand; 10% grave!; dense.
28
29
DP | 8.8 14 SM | -|-|-| SILTY SAND: brown; 15-20% fines; 20% fine sand: 40%
i} N medium to coarse sand; trace gravel; dense.
32
33
34
mMsTl o 20 SM |.|.|.] SAME AS ABOVE:
21 A1
40
A4
WET| 14 4 SAND: brown; <5% fines; 25-30% fine sand; 35-45% medium to
7 coarse sand; 15% gravel; medium dense.
12

10/24/2005



WELL/BORING LOCATION MAP

ok K
Delta Environmental

Consultants, Inc. | WELL/BORING: MwW-2

INSTALLATION DATE: 9/7/2005

DRILLING METHQD: Hollow Stem Auger

PROJECT: GOCNV

SAMPLING METHOD: DM Split Spoon

CLIENT: ARCQO 5445

BORING DIAMETER: 8"

LOCATION: 685 23™ Avenue

BORING DEPTH: 46.5'

CITY: Seattle

WELL CASING: SCH 40 PVC 2"

STATE: WA

WELL SCREEN: 25-45' (0.010")

DRILLER: Cascade Drilling, Inc.

SAND PACK: 23-45' (2 X12)

WELL/BORING
COMPLETION

FIRST

ld sTasiLizED
MOISTURE
PID (ppm)

K

CASING ELEVATION | 101.04

SURVEY DATE: 10/10/05

DEPTH
(FEET)
RECOVERY
USCS
SYMBOL

GRAPHIC

DTW: 24.97 (9/13/05)

SAMPLE INTERVAY

DESCRIPTION/LOGGED BY: Bryan Taylor

=
m
~
(23]

=

— = ] DENSITY
[72]
g/

© * of BLOWS /6"

48

50

52

54

56

58

60

62

64

66

68

70

72

74

76

78

80

82

86

88

SAND: greenish gray; <5% fines; very fine to fine sand; 10-15%
medium to coarse sand; trace gravel; dense.

10/24/2005
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WELL/BORING LOCATION MAP Delta Environmental Consultants, Inc. | WeLL/BORING: MW-3
INSTALLATION DATE: 9/7/2005 DRILLING METHOD: Hollow Stem Auger
PROJECT: GOCNV SAMPLING METHOD: DM Split Spaon
CLIENT: ARCO 5445 BORING DIAMETER: 8"
LOCATION: 665 23" Avenue BORING DEPTH: 41'
CITY: Seattle WELL CASING: SCH 40 PVC 2"
STATE: WA WELL SCREEN: 20-40' (0.010")
DRILLER: Cascade Drilling, Inc. SAND PACK: 18-40' (2 X12)
el wl| o ] g CASING ELEVATION | 102.56
o o =z | O
welsornG (2|21 2 | § | Ex ES €| |88| £ [SURVEY DATE: 10/10/05
COMPLETION | % s g o % % Ui @ § 5 9 % S [omw: 24.70 (9/13/05)
o [ (U]
7i¥| = O 2 DESCRIPTION/LOGGED BY: Bryan Taylor
Well Box . Asphalt
1
2
3
4
DRY 0 12 | SILTY SAND: light brown; 10% fines; very fine to fine sand;
18 .|.| 25% medium to coarse sand; 5% gravel; medium dense.
18
DRY| 0 7 SAND: brown; <5% fines; 40% fine sand; 35% medium to
190 coarse sand; 15% gravel; loose.
DRY| 0 10 -|:| SILTY SAND: light brown; 10-15% fines; 30% fine sand: 50-55%
12 *| '] medium to coarse sand; trace gravel; medium dense.
12 '
18
19
MST| © 50/6" SM ||| SILTY SAND: light brown; 15-20% fines; 25% fine sand; 50%
.| medium to coarse sand; trace gravel; very dense,
22

10/24/2005



WELLBORING LOGATION MAP Delta Environmental Consultants, Inc. WELL/BORING: MW-3
INSTALLATION DATE: 8/7/2005 DRILLING METHOD: Hollow Stem Auger
PROJECT: GOCNV SAMPLING METHOD: DM Split Spoon
CLIENT: ARCO 5445 BORING DIAMETER: 8"
LOCATION: 665 23™ Avenue BORING DEPTH: 41
CITY: Seattle WELL CASING: SCH 40 PVC 2"
STATE: WA WELL SCREEN: 20-40' (0.010")
DRILLER: Cascade Drilling, Inc. SAND PACK: 18-40' (2 X12)
<
=| 32 w —_ - = CASING ELEVATION | 102.56
[ o —~ |z B i Q
WELLBORING | 2| 2| B & eo | EE [E|2188| £ [survey pate: 10/10/05
COMPLETION 512|225 | uE % y |5 % ?9 DTW: 24.70 (9/13/05)
o
Ziw| = oa z DESCRIPTION/LOGGED BY: Bryan Taylor
23
24
! .
DRY 0 50/8" .|| SILTY SAND: light brown; 15-20% fines; 25% fine sand; 50%
*|-| medium to coarse sand; trace gravel; very dense.
28
28
DRY| o | 18 |*]"| sAME AS ABOVE:
£0/6" :
33
34
WET| © 27 N _
50/5" | SAME AS ABOVE:
38
39
WET| O 24 , sM [ ||| SILTY SAND: brown; 10-15% fines; very fine to fine sand; 35%
50/5 -1 1| medium to coarse sand; 5% gravel: very dense.
42
43
44

10/24/2005



WE""’BOT'NG LOCATION MAP Deita Environmental Consultants, Inc. | WELL/BORING: MW-4
= ! INSTALLATION DATE: 9/7/2005 DRILLING METHOD: Hollow Stem Auger
PROJECT: GOCNV ) SAMPLING METHOD: DM Split Spaon 7
. CLIENT: ARCO 5445 BORING DIAMETER: 8"
L LOCATION: 665 23 Avenue BORING DEPTH: 31.5'
l-f CITY: Seattle WELL CASING: SCH 40 PVC 2"
1 j STATE: WA WELL SCREEN: 10-30' (0.010")
—— DRILLER: Cascade Drilling, [nc. SAND PACK: 8-30' (2 X12)
Fd
S w —_ - > CASING ELEVATION | 101.01
14 > | & | O
wewsorinG (21 3| 2 | § | Ea 0 |€|E|88| £ [surRvEYDATE: 1010/05
COMPLETION | - g g = % % w8 5 @ % < [orw: 20.31 (91 3/05)
& I |- a
v|iwl = O 2 DESCRIPTION/LOGGED BY: Bryan Taylor 3
Weli Box Asphalt
1
2
3
4
/:/ DRY 0 3 |- SILTY SAND: light brown; 10-15% fines; very fine to fine sand; |
3 11 7] 10% medium to coarse sand; trace gravel; loose. 1
7 [
DRY} 0 4 SAND: light brown; trace fines; very fine to fine sand; 10%
; medium sand; loose.
DRY| @ 4 SILT: brown;, low plasticity; 65% fines; 15-25% very fine to fine
7 sand; 10% medium to coarse sand; some iron oxide staining;
6 medium stiff. o
17
18
Y MST 0 9 SAND: brown; <5% fines; 25-35% very fine to fine sand; 40-60%
10 medium to coarse sand; trace gravel; medium dense.
10

10/24/2005



ORING LOC. . :
WELL/BORIN ATION MAP Delta Environmental Consultants, Inc. WELL/BORING: MW-4
INSTALLATION DATE: 9/7/2005 DRILLING METHOD: Hollow Stem Auger
PROJECT: GOCNV SAMPLING METHOD: DM Split Spoon
CLIENT: ARCO 5445 BORING DIAMETER: 8"
LOCATION: 665 23™ Avenue BORING DEPTH: 31.5'
CITY: Seattle WELL CASING: SCH 40 PVC 2"
STATE: WA WELL SCREEN: 10-30' (0.010")
DRILLER: Cascade Dirilling, Inc. SAND PACK: 8-30' (2 X12)
£
- 8 ld:.] —_ - . |2 2l o CASING ELEVATION | 101.01
wewsoring (€| 2| 5 | & | EZ | EE [€|E (38|  [surverpate 10/10/05
COMPLETION 51 2| a 323 = [ g |3|e138| & [ow 20.31 (9/13/05)
o T ole | % @l o
viy| = a z DESCRIPTION/LOGGED BY: Bryan Taylor
23
24
AV
WET| © 12 SAND: brown; 10% fines; 25-35% very fine to fine sand; 40-50%
17 medium to coarse sand; trace gravel; medium dense.
25
28
29
WET 0 ]_2, SAME AS ABOVE:
20
33
34
35
36
37
38
39
40
41
42
43
44

10/24/2005



WELL DEVELOPMENT DATA SHEETS

Project#: AU SHUS Fretd Dates: ¥/ 7os 4 4 i2fos Location: Seatle oA

client: fHanhic TadaGed Field Tech: Bvon T0laf kv im thil
1 T ]
Purge Vol.
Well - DTW TD (10 casing Actual Purge Development Comments:
0QC) volumes) Volume (gal) Method:
Mw-1 |l 20 12 S P o
-2 | Fhos =45 22 | -23 Whrelle puvnp
' . ‘ . Yoonch  badl
Mw2 |Mhafos o 5 ~\% e
. , o
L q"‘ 8 ¥ 20 LS —{5 ~ P p




[‘-
Del t A tetmber of: Project Name: ARCO Facillty # 5445 -Firft
////A 52""“.’1‘“"&% HKinogen ..~ WELLMONITORING & Project#:  GOCNVRRS3A
nsultants, Ine. ;
SAMPLING FIELD FORM Monitoring/Sampling Date: 57'/ 130T
Monitoring Well ID: M/~ Field Personnel:  Kevin Hill i
Start Time: 172M0 Weather Conditions: Sy A Approx Air Temp (F): (~]
INITIAL WELL DATA & WELL PURGING INFORMATION '

Top of Casing Elevation (ft): Depth to Water Measuring Technigue: WLt
| Total Well Depth (f): Detection Method of Free Product. !
Depth to Water {ff): TQL,%‘I L ' Conversion Factors (casing dia. = gallons/linear ft)  Circle One
Free Product Detected: i - 0.75"=0.02 1"=0.04 2"=0.17 3"=0.37
Depth to Free Product - 4"=0.66 6" =147 8" =261 12"=5.88
Casing Diameter (in.): 2 Three Weill Purge Volumes (galions =3 x = 5;6 Y
Quantity of Free Product Bailed {gal): Method of Callecting Free Product. .

Casing Gallons Water Water Specific Turbidity Dissolved ORP Time

Volumes Purged Temperature pH Conductivity Oxygen (0:00 -

# {gallons) (decree C) (S.U) (1S) {NTUs) (mg/L) (mV) 23:59)
7

Total Purged = T,V [Purge Pumpi approx. gpm or ml/min): Well Yield: High/ Moderate / Low
Purge Method (circle one}: PVC Bailer \Poly Bajer / SS Bailer / Peristaltic Pump / Grunfos Pump 7 Other
Water L evel After Purging (TGC - ft.): | Decontaniination Methods:
Instrument Type & Number: Instrument Notes:

Instrument Calibration Date & Time:

WELL CON/DJIIQN

Casing (circle one); Slainiess Steel (SS) Carbon Steel \ pv{ Other:

Casing Condition: IOKY NA / Needs Repairs / Repaired  [Lock Condition- JOKY NA 7 Needs Repairs / Repaired
Cap Condition: OK | NA / Needs Repairs / Repaired Inner Casing Condition: |OKJ NA / Needs Repairs / Repaired
Paint Condition; OKJ/ NA [ Needs Repairs / Repaired Monument Condition: QK /NA/ Needs Repairs / Repaired

Recommended Well Repairs:

SAMPLING INFORMATION / DATA

Date Sampled: Ainfor QA/QC Sampie (circle one). YES/NO ]Water,@iwisf&Sample: @/ NO

Time Sampled; {217 Sampling Method (circle One): $S Bailer w Gruifes Pump

Chain-of-Custody #: ) TeflonBailer - Peristattic Pump .

Sample Bottles Preservative Destination Sample Analytical Parameters
ID (total) (size) Laboratory Transporter
W17 Jqt 7] VOA HCI NCA NWTPH-Gx, BTEX, MTBE, EDC

| 500mI |HNO3 NCA TOTAL LEAD
I 1500ml None NCA DISSOLVED LEAD
{ liter HCL NCA EDC

All samples were immediately placed into a cooler and packed with ice or "Blue Ice". unless otherwise noted: (' Y§$ /NO
. |Field Observation / Notes of Sampiing Event; ~—

‘ {

7 TOC - Top of Casing

Dot = Gar

4
- |Sampler (Print): \(8&/&\0 H’\)\ Sampler Signature: /"
. L\
Delta Environmental Consultants, Inc.

1200 - 112th Avenue NE, Suite C-210, Bellevue, WA 98004
ARCO Field Forms.xls HS 425/450-7728, Toll Free: 800/477-7411, Fax; 425/450-8837 9/12/2005




Consultants, Ine,

Project Name: ARCO Facility # 5445 Everat -

Del ta A member of
///A Enuironmontat ){ln ogen WELL MONITORING & Project #: GOCNVRRS3A

Monitoring Well ID: YW~

SAMPLING FIELD FORM Monitoring/Sampling Date: Q// 3/0 'R
Field Peisonnel:” Kevin HiIl .

Start Time: 1 6%7)

Weather Conditions: SCn Approx Air Temp (F).Z. 6

INITIAL WELL DATA & WELL PURGING INFORMATION

Top of Casing Elevation (ft):

Depth to Water Measuring Technique:

Total Well Depth (ft): ke Detection Method of Free Product:

Depth to Water (ft): 214919 Conversion Factors (casing dia. = gallonsflinear ft)  Circle One

Free Product Detected: 0.75"=0.02 1"=0.04 2"=0.17 3"=0.37

Depth to Free Product : 4"=0.66 6" =1.47 8"=261 12" = 5.87 )
Casing Diameter (in.): 2 Three Well Purge Volumes (gallons )=3X = 0.2

| Quantity of Free Product Bailed (gal);

Method of Collecting Free Product

Casing Gallons Water Water Specific Turbidity Dissolved ORP Time
Volumes Purged Temperature pH Conductivity Oxygen (0:00 -
# (gallons) (decree C) (S.U) {(u8) _(NTUs) (ma/L) (mv) 23:59)
\ )
Total Purged = O, L [Purge Pumping Rate (approx. gpm or mi/min): Well Yield: High / Moderate / Low
Purge Method (circle one). PVC Bailer fPo 7 Eailer) S8 Bailer / Peristaltic Pump / Grunfas Pump / Other

Water Level After Purging (TOC - ft.):

| Decontarmimation Methods.

Instrument Type & Number:

Instrument Notes:

Instrument Calibration Date & Time:;

WELL CONDITION
Casing (circle one): ginless Steel (S9) Carbon Steel  (PVCT™ Ofther: =
Casing Condition: OKY NA 7 Needs Repairs / Repaired  [LockTondition: fOKY NA / Needs Repairs 7 Repaired
Cap Condition; [ OKJ NA / Needs Repairs / Repaired  |Inner Casing Condition: {OK/J NA /'Needs Repairs / Repaired
Paint Condition; \OK/NA /Needs Repairs / Repaired _ |Monurment Condition:  \OF / NA / Nesds Repairs / Repaired

Recommended Well Repairs:

SAMPLING INFORMATION / DATA

N
Date Sampled: dihint QA/QC Sample (circle one): YES /NO [Water Chemyy Sample: YEE/NO
Time Sampled: ke Sampling Method (circle One): SS Bailer Poly Bailér Brtnfas Pump
Chain-of-Custody # "' ' Teflon Bailer - Peristaitic Pump er.
Sample Bottles Preservative Destination Sample Analytical Parameters
ID (total) (size) Laboratary Transporter
W - 23497 "1 T VoA HCI NCA NWTPH-Gx, BTEX, MTBE, EDG
I [500m  [HNO3 NCA - _|TOTAL LEAD
[ 500m| None NCA DISSOLVED LEAD
i liter HCL NCA . EDC
All samples were immediately placed into a cooler and packed with ice or "Blue Ice”, unless otherwise noted: { YESY/ NO
Field Observation /Notes of Sampling Event. ~
i i
CBacy

TOC - Top of Casing

Sampler kI;rint): /(67 (/l A

Sampleréignature: 7/“ -1 w Date Signed: Q//f/ﬂ//

ARCO Field Forms.xls HS

Delta Environmental Consultants, Inc.
1200 - 112th Avenue NE, Suite C-210, Bellevue, WA 98004
425/450-7726, Toll Free: 800/477-7411, Fax: 425/450-8837 _ 8/12/2005
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D I t A member of: P’roject Name: ARCO Facility # 5445 Everett
/”A Sﬂl’.'gﬁ';‘r?&%, %Inogg}; . WELL MONITORING & Project #: GOCNVRRS53A
i ~ SAMPLING FIELDFORM  Monitoring/Sampling Date: Q/ l 3/ %) Jj
Monitoring Well ID: WM\ s~ K Field Personnsl:  Kevin Hill : U
Start Time: g - Weather Condifions: 5(4,\' Approx Air Temp (F): £ €~
INITIAL WELL DATA & WELL PURGING INFORMATION i
Top of Casing Elevation (ft): Depth to Water Measuring Technique:
Total Well Depth (ff): yiea Detection Method of Free Product:
Depth to Water (ft): AR Conversion Factors (casing dia. = gallons/linear ft) Circle One
Free Product Detected: 0.75"=0.02 1"=0,04 2"=0.17 3"'=0.37
Depth to Free Product 4"=0.66 8"=1.47 8" =2.61 12" = 5.@?'- {
Casing Diameter (in.): 2 Three Well Purge Volumes (gallons ) = 3 X = !
Quantity of Free Product Bailed (gal): Method of Collecting Free Product:
Casing Gallons Water | Water Specific Turbidity Dissolved ORP Time
Volumes Purged Temperature pH Conductivity Oxygen (0:00 -
# (gallons) {decree C) (S.U) us) (NTUs) {mg/L) (mV) 23:59)
.49
Total Purged= < _, 1 [Purge Pumping Rate approx. gpm or ml/min): Well Yield: High/ Moderate / Low
Purge Method (circle one): PVC Bailer / €oly Baier / SS Bailer / Peristaltic Pump / Grunfos Pump / Other
Water Level After Purging (TOC - ft): [Decontamimation Methods: '
Instrument Type & Number: Instrument Notes:
Instrument Calibration Date & Time:
’ WELL COND[I_‘_LQ_I_\J
Casing (circle one): Stainless Steel (SS) Carbon Steel  (PV( Other: n
Casing Condition: + OW/ NA / Needs Repairs / Repaired  |LdskCondition: /OK / NA / Needs Repairs / Repaired
Cap Condition: JOK ] NA/ Needs Repairs / Repaired  |Inner Casing Condition: [ OK/ NA /Needs Repairs / Repaired
Paint Condition: \OK// NA [ Needs Repairs / Repaired _|Monument Condition: \QK/NA /' Needs Repairs / Repaired
Recommended Well Repairs:—
SAMPLING INFORMATION / DATA P
Date Sampled: Unint QA/QC Sample (circle one): YES / NO [Water-Ghorislyy Sample{ YES)/ NO
Time Sampled: Y9 Sampling Msthod (circle One): SS Bailer ( Poly Baile?)y Grrfds Pump
Chain-of-Custody #: Teflon Bailer - Peristaltic Pump 4
Sample Bottles Preservative Destination Sample Analytical Parameters
1D (total) (size) Laboratory Transporter
W= 474,77 ") ] VoA HCI NCA NWTPH-Gx, BTEX, MTBE, EDC
1 1500ml_ |[HNO3 NCA TOTAL LEAD
L | 500mi None NCA DISSOLVED LEAD
{ liter HCL NCA EDC

TN,
All samples were immediately placed into a cocler and packed with ice or "Blue ice", unless otherwise noted: [/ YES ANO

Field Observation / Notes of Sampling Event:

AL | A CQolpr

TOC - Top of Casing

el

Sampler (Print): \/e U“/) Sampler Signature: 7ll Date Signed: 67//3/ OJ/

Delta Environmental Consultants, inc.
1200 - 112th Avenue NE, Suite C-210, Bellevue, WA 98004
ARCO Field Forms.xls HS 425/450-7726, Toll Free: 800/477-741 1, Fax: 425/450-8837 8/12/2005



Delt A member of: Project Name: ARCO Facility # 5445 AEversttr
//A E,w,mm,ﬁ %ln Ogﬁj%;.,m.m WELL MONITORING & Project # GOCNVRRS3A

i 2 ) : A
consuants, o SAMPLING FIELD FORM Menitoring/Sampling Date: Q/ / 5/ 0T

Monitoring Well ID: ™MW/~ Field Personnel:  Kevin Hill -
Start Time: {100 Weather Conditions: SN Approx Air Temp (F): {5 1
INITIAL WELL DATA & WELL PURGING INFORMATION
Top of Casing Elevation (ft): j Depth to Water Measuring Technique: wll
Total Well Depth (f): o Detection Method of Free Product:
Depth to Water (ff): 105) Conversion Factors (casing dia. = gallons/iinear ft) Circle One
Free Product Detected: 0.75"=0.02 1"=0.04 2"=017 3"=0.37
Depth to Free Product : 4"=0.68 6"=1.47 8" =2.61 12" = 5.86{
Casing Diameter (in.): 2 Three Well Purge Volumes (gallons }=3X = ! ‘7
Quantity of Free Product Bailed {gal): Method of Collecting Free Product,
Casing Gallons Water Water Specific Turbidity Dissolved ORP Time
Volumes Purged Temperature pH Conductivity Oxygen (0:00 -
{#) (gallons) (decree C) (S.U.) (uS) (NTUs) {mg/L) {mV) 23:59)
Uu.%
Total Purged = (A, [Purge Pumping Rate prox. gom or ml/min): Well Yield: High / Moderate / Low
Purge Method (circle one): PVC Bairer‘/%}; S8 Bailer / Peristaltic Pump / Grunfos Pump / Other
Water Level After Purging (TOC - ft.): | Decontamination Methods:
Instrument Type & Number: Instrument Notes:
Instrument Calibration Date & Time:
. WELL COND
Casing (circle one): Stainless Steel (S8) Carbon Steel  \PVC ] Other; RN
Casing Condition: [DRV NA / Needs Repairs 7 Repaired  [Lock Condition: /OKXYNAT Needs Repairs / Repaired
Cap Condition: OKJ NA / Needs Repairs / Repaired __[Inner Casing Condition: [ OK/INA/ Needs Repairs / Repaired
Paint Condition: QK/7 NA / Needs Repairs / Repaired  |Monument Condition: \ OK/NA/ Needs Repairs / Repaired
Recommended Well Repairs: ’
SAMPLING INFORMATION / DATA Py
Date Sampled: glialoY. QA/QC Sample (circle one): YES/NO__ [Water Chamislry SamplaX YESA NO
Time Sampled: 1158 Sampling Method (circle One):; SS Bailer ColyBailg/ Gruffos Pump
Chain-of-Custody # Teflon Bailer - Peristaltic Pump Other; ,
Sample Bottles Preservative Destination Sample Analytical Parameters
ID (total) {size) Laboratory Transporter
| nw~YU-70/7] 7 VOA HCI NCA NWTPH-Gx, BTEX, MTBE, EDC
/ 500ml HNO3 NCA TOTAL LEAD
! 500ml None NCA DISSOLVED LEAD
/ liter HCL NCA EDC

All sampies were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: (YES /NO
Field Observation / Notes of Sampling Event: SN

)
(] Om.;}.\‘ !Qrewﬂ

TOC - Top of Casing

Sampler (Print): \\( eUkﬂ"‘/l)] \ Sampler slgnature:gzm A %/Uate Signed: C? / /S/ O J

Delta Environmental Consultants, Inc.
1200 - 112th Avenue NE, Suite C-210, Bellevue, WA 98004
ARCO Fileld Forms.xls HS 425/450-7728, Toll Free: 800/477-7411, Fax: 425/450-8837 9/12/2005




MONITORING WELL SURVEY FORM

©____STATIONNO. Ao FU45 DELTA PROJECT NO, .
WDRESS’ (oD IF° Puenus FIELD PERSONNEL%NCN\ PN w.\ Kevin thi|
| Pedlle, Lor DATE ‘O\tu[aws

- k**************ATTACH SITE PLAN TO THIS SHEET********************,_

'OCATION | ELEVATION TOP MIDDLE | BOTTOM CHECK -
M- {00.CO 6% . 9.1 4,20 O.C
_w-3 jov.odb 9.1 Ao G20 __Ce
_Mw-3 10356 1.2% 1.4k 104 0.
_MwW-Y 10\.04 Q,ad g1 .49 0.
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f2 ARCADIS

Infrastructure, environment, buildings

Ms. Sara Nied

Washington State Department of Ecology
Toxics Cleanup Program

3190 160" Ave. SE

Bellevue, WA 98008-5452

Subject:

Soil Boring Installation Work Plan
ARCO Facility No. 05445

665 23" Avenue

Seattle, WA

Dear Ms. Nied:

ARCADIS U.S. Inc. (ARCADIS), on behalf of BP West Coast Products, LLC, has
prepared this Soil Boring Installation Work Plan (Work Plan) for ARCO Facility No.
05445 located at 665 23" Ave. in Seattle, Washington (the Site). This Work Plan
summarizes the proposed soil boring installations for additional soil delineation at the
Site. The surrounding area and location of the Site are illustrated in Figure 1.

Site Description

The Site property is located at the intersection of 23" Ave. and East Cherry Street in
Seattle, Washington (Figure 2). The property is an operating retail gasoline facility
and convenience store. Operations at the property included the storage and
distribution of unleaded gasoline and diesel fuel. The site contains three 10,000
gallon double walled fiberglass underground storage tanks (USTs) and four
dispenser islands.

The Site is located in a mixed commercial/residential area of Seattle, Washington.
East Cherry Street and a church are located to the north, 23" Avenue and a school
are located to the east, residential properties are located to the south, and an open
field is located to the west.

Site Geology and Hydrogeology
The Site is located in the Puget Lowland, bound by the North Cascade Mountains to

the east, South Cascade Mountains to the south and Puget Sound and Olympic
Mountains to the west. (Lasmanis, R., 1991). The Puget Lowland is underlain by

05445_Soil Boring Installation_Workplan 033010 doc

s

592003

ARCADIS U.S., Inc.

2300 Eastlake Avenue East
Suite 200

Seattle

Washington 98102

Tel 206.325.5254

Fax 206.325.8218

www.arcadis-us.com

Environmental

Date:

May 12, 2010

Contact:
Scott Zorn

Phone:

206-726-4709

Email:

Scott.Zorn@
Arcadis-us.com

Our ref

GPO9BPNA.WA37



ARCADIS

unconsolidated deposits originating from continental glacial drift from the Pleistocene
age (WA DNR, 2005). Such deposits are typically sand and gravel, which are as
much as 3,000 feet deep, and often form discontinuous lenses. The local
topography slopes slightly to the east and the approximate elevation of the site is
approximately 100 feet above mean sea level (msl) (USGS, 1983).

Previous assessments indicate that the site is underlain by silty-sand to a depth of 8
to 15 feet below ground surface (bgs). The silty-sand is primarily underlain by poorly
graded sands, as well as intermittent zones of silt and silty-sand to the maximum
depth explored (46.5 feet bgs) (Delta, 2005).

The Site is located within the Puget-Willamette Trough Regional Aquifer System,
which is a linear elongated basin stretching from the Canadian border in Washington
to central Oregon. Specifically, the site is located in an unconsolidated-deposit
aquifer, which is the principle aquifer type in the Puget Lowlands. Sand and gravel
lenses underlain in the area can retain localized productive groundwater (USGS,
1994).

Historically, depth to groundwater measured in monitoring wells at the Site has
ranged from 13.13 to 25.61 ft bgs and groundwater flow direction has consistently
been to the north. During the most recent groundwater monitoring event on April 14,
2009, depths to groundwater ranged from 16.63 feet bgs in well MW-1 to 24.21 feet
bgs in well MW-2. The gradient was estimated to be approximately 0.09 ft/ft while the
flow direction was to the north (Delta, 2009).

Site History

From July 9 to July 13, 2004, facility upgrades were conducted at the site, including
the replacement of the dispenser islands and product distribution piping. During
these operations, one soil sample was collected from beneath each dispenser island
(DP-1 through DP-3), two soil samples were collected from beneath dispenser island
four (DP-4), two soil samples were collected from beneath the removed product
distribution piping (P-7 and P-8), and three soil samples were collected from an over-
excavation conducted in the area surrounding dispenser island four. Soil samples
collected during facility upgrades were analyzed for benzene, toluene, ethylbenzene,
and total xylenes (BTEX), methyl tert-butyl ether (MTBE), Total Petroleum
Hydrocarbons as gasoline (TPH-G) and Total Lead. Additionally, select soil samples
were analyzed for Total Petroleum Hydrocarbons as diesel (TPH-D), Total Petroleum

05445 Soll Boring Instaliaion_Workplan 033010.doc
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ARCADIS

Hydrocarbons as heavy oil (TPH-O), and Volatile Petroleum Hydrocarbons (VPH)
(Delta, 2005a).

Laboratory analytical results indicated that the soil samples collected from dispenser
island four contained constituents of concern exceeding the Model Toxics Control Act
(MTCA) Method A Cleanup Level (CUL) for soil. Maximum TPH-G and benzene
levels in DP-4 were 1,220 milligrams per kilogram (mg/kg) and 1.82 mg/kg
respectively, located at 11.5 ft bgs. Based on the analytical results, the findings were
reported to the Ecology and Environmental Report Tracking System (ERTS).
Number 545079 was assigned to the property. Forty-one tons of soil were
transported and disposed of by TPS Technologies Inc. following the completion of
upgrade activities (Delta, 2005a).

A subsurface investigation was initiated in September 2005 to determine the extent
of residual hydrocarbons in soil and dissolved hydrocarbons in groundwater. Four
borings were advanced to depths ranging from 31.5 to 46.5 feet bgs, and monitoring
wells were installed (MW-1 to MW-4). Groundwater was encountered ranging from
21.5 to 36.5 feet bgs, and groundwater flow was determined to be to the north. Soil
samples collected from borings were analyzed for TPH-G, BTEX, MTBE, and Total
Lead. Additionally, soil sample MW-2-5.0 was analyzed for 1,2-Dibromoethane
(EDB), and 1,2-Dichloroethane (EDC). Laboratory analytical results indicated that
soil samples collected from boring MW-2 contained constituents of concern
exceeding the MTCA Method A CUL for soil. Maximum TPH-G and benzene levels
in MW-2 were 3,600 mg/kg and 2.11 mg/kg respectively, collected at 5 ft bgs, located
downgradient to the UST basin (Delta, 2005b).

In November 2005 the Department of Ecology (DOE) listed the site in the Leaking
Underground Storage Tank (LUST) program. The LUST designation was made
following the review of the subsurface investigation report (see above) (DOE, 2005).
The Site is not currently listed under DOE’s Voluntary Cleanup Program (VCP).

A semiannual groundwater monitoring program was initiated at this Site in the third
quarter of 2005, and is currently ongoing. Groundwater samples are regularly
collected from four monitoring wells (MW-1 to MW-4), to monitor groundwater
conditions at the Site. The most recent groundwater monitoring event was
conducted on April 14, 2009. The maximum dissolved TPH-G and benzene
concentrations were 81.8 micrograms per liter (ug/L) and 11.7 pg/L respectively,
collected from MW-1 near the southeast border of the site. During the sampling
event the depth to groundwater was between 16.63 and 24.21 ft bgs, and the
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ARCADIS Ms. Nied

May 12, 2010

groundwater gradient was to the north at a 0.09 ft/ft gradient (Delta, 2009). Well
locations, groundwater analytical data, and groundwater elevations are illustrated in
Figure 3.

Proposed Scope of Work

To complete delineation of the petroleum-hydrocarbon impacts at the Site, ARCADIS
proposes to install two additional downgradient soil borings (SB-101 and SB-102) to
confirm the delineation of soil impacts in the vicinity of MW-1 and MW-2,
respectively. The borings will be advanced to a depth of 30 feet bgs, or until
groundwater is encountered. The proposed location of the new monitoring wells is
shown on Figure 2.

Access and Permitting

The site property owner will be contacted a minimum of seven days prior to initiating
site activities. A valid access agreement will be in place at this time.

Utility Clearance

ARCADIS will mark the proposed boring location shown on Figure 2 and consult with
the Washington State One Call. Also, ARCADIS will contract a private utility locating
company to locate underground utilities prior to the initiation of drilling activities.
ARCADIS staff will also conduct a visual site inspection of the property to identify
potential utility lines. In this way ARCADIS will establish three lines of evidence of
utility location prior to implementation of drilling activities.

Sample Analysis

At least one soil sample will be collected and submitted for laboratory analysis from
each boring. The sample will be collected from the interval with the highest PID
reading, and/or as indicated by field screening methods. If field screening methods
indicate the presence of petroleum hydrocarbons in soil, then a minimum of two
samples will be collected. The first sample will be collected where screening
methods indicate an impact, and the second sample will be collected below the
impact area where impacts are not expected. If field screening methods indicate that
there are no petroleum hydrocarbon impacts, than a soil sample will be collected just
above the groundwater interface.

Page:
4/7
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ARCADIS

Soil samples will be submitted to a Washington State DOE-certified laboratory for
analysis. Chain of custody procedures will be followed from the time the samples are
collected until the time the samples are relinquished to the laboratory. The samples
will be submitted for the following analyses:

e TPH-G by Northwest Method NWTPH-Gx;

e TPH-D and TPH-O by Northwest Method NWTPH-Dx;

» MTBE by EPA Method 8261B;

o BTEX by EPA method 8261B; and

» Total Lead by EPA method 6020.

Waste Management

Soil cuttings and waste water generated during the field activities will be contained in
Department of Transportation-approved, 55-gallon steel drums. These drums will be
appropriately labeled and temporarily stored on-site pending analytical results. Upon
receipt of soil analytical results, the drums will be removed from the Site and
transported to an approved off-site disposal facility.

Soil Boring Survey
Upon completion of the well installations, each well will be surveyed by a Washington
State-licensed surveyor. The well locations will be surveyed relative to site features

and local datum, and the top of casing elevations will be measured from a permanent
measuring point installed on the casings.

05445_Soil Boring Installation Workplan 033010.doc
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ARCADIS Ms. Nied

May 12, 2010
Summary Report Preparation
A report summarizing soil boring installation field activities will be prepared by
ARCADIS and submitted to DOE subsequent to receipt of final analytical data.
If you have questions or comments regarding this Work Plan, please contact Scott
Zorn at 206.726.4709 or by email at Scott.Zorn@arcadis-us.com.
Sincerely,
ARCADIS U.S,, Inc.
24
Scott Zor
Project Geologist Senior Project Manager
Copies:
City Neighbor, Inc.
References
Delta Environmental Consultants, Inc. 2005a. Environmental Oversight during Retail
Facility Upgrade Activities, Atlantic Richfield Company Facility 5445. (March 9,
2005).
Delta Environmental Consultants, Inc. 2005b. Subsurface Investigation Report,
Atlantic Richfield Company Facility 5445. (October 25, 2005).
Delta Environmental Consultants, Inc. 2002. UST Removal/Replacement and
Subsurface Assessment, Atlantic Richfield Company Facility 5218. (December 3,
2002).
Delta Environmental Consultants, Inc. 2009. Groundwater Monitoring Report
Atlantic Richfield Company Facility 056218, 1st & 2nd Quarters 2009. (July 24, 2009).
Lasmanis, R. 1991. The Geology of Washington. Rocks and Minerals. 66:263-277.
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May 12, 2010
United States Geologic Society. 1994. Ground Water Atlas of the United States,
Segment 7- Idaho, Oregon and Washington. 32 p.
Washington State Department of Ecology. 2005. Early Notice Letter, UST Site
97618. (November 2, 2005).
Washington State Department of Natural Resources. 2005. Geologic Map of
Washington State.
Attachments:
Figure 1 Site Location Map
Figure 2 Site Map
Figure 3 Groundwater Elevation and Analytical Map
Appendix A Standard Operating Procedures — Drilling and Soil Sampling
Page:
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ARCADIS SOP: Soil Drilling and Sample Collection
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ARCADIS

SOP: Soil Drilling and Sample Collection 2
Rev. #: 1 | Rev Date: March 3, 2009

L Scope and Application

Overburden drilling is commonly performed using the hollow-stem auger drilling
method. Other drilling methods suitable for overburden drilling, which are sometimes
necessary due to site-specific geologic conditions, include: drive-and-wash, spun
casing, Rotasonic, dual-rotary (Barber Rig), and fluid/mud rotary. Direct-push
techniques (e.g., Geoprobe or cone penetrometer) may also be used. The drilling
method to be used at a given site will be selected based on site-specific consideration
of anticipated drilling depths, site or regional geologic knowledge, types of sampling to
be conducted, required sample quality and volume, and cost.

No oils or grease will be used on equipment introduced into the boring (e.g., drill rod,
casing, or sampling tools).

Il. Personnel Qualifications

The Project Manager (a qualified geologist, environmental scientist, or engineer) will
identify the appropriate soil boring locations, depth and soil sample intervals in a
written plan.

Personnel responsible for overseeing drilling operations must have at least 16 hours
of prior training overseeing drilling activities with an experienced geologist,
environmental scientist, or engineer with at least 2 years of prior experience.

lll. Equipment List

The following materials will be available during soil boring and sampling activities, as
required:

«  Site Plan with proposed soil boring/well locations;

e  Work Plan or Field Sampling Plan (FSP), and site Health and Safety Plan
(HASP);

e personal protective equipment (PPE), as required by the HASP;

e  drilling equipment required by the American Society for Testing and Materials
(ASTM) D 1586, when performing split-spoon sampling;

e disposable plastic liners, when drilling with direct-push equipment;

e  appropriate soil sampling equipment (e.g., stainless steel spatulas, knife);

g\sop-librarjireformatted sops 2008\hydrogeology sopsi315199 - soil drilling and sample ocollection doc
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SOP: Soil Drilling and Sample Collection 3
Rev. #: 1 | Rev Date: March 3, 2009

* equipment cleaning materials;
« appropriate sample containers and labels;
* chain-ofcustody forms;

e insulated coolers with ice, when collecting samples requiring preservation by
chilling;

e photoionization detector (PID) or flame ionization detector (FID); and
¢ field notebook and/or personal digital assistant (PDA).
IV. Cautions

Prior to beginning field work, underground utilities in the vicinity of the drilling areas will
be identified by one of the following three actions (lines of evidence):

¢  Contact the State One Call

e  Obtain a detailed site utility plan drawn to scale, preferably an “as-built” plan

e  Conduct a detailed visual site inspection

In the event that one or more of the above lines of evidence cannot be conducted, or
if the accuracy of utility location is questionable, a minimum of one additional line of
evidence will be utilized as appropriate or suitable to the conditions. Examples of
additional lines of evidence include but are not limited to:

e  Private utility locating service

e Research of state, county or municipal utility records and maps including
computer drawn maps or geographical information systems (GIS)

e  Contact with the utility provider to obtain their utility location records
e  Hand augering or digging
e Hydro-knife

e Air-knife
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¢ Radio Frequency Detector (RFD)
e  Ground Penetrating Radar (GPR)

¢  Any other method that may give ample evidence of the presence or location of
subgrade utilities.

Overhead power lines also present risks and the following safe clearance must be
maintained from them.

Power Line Voltage Minimum Safe Clearance
Phase to Phase (kV) (feet)

50 or below 10
Above 50 to 200 15
Above 200 to 350 20
Above 350 to 500 25
Above 500 to 750 35
Above 750 to 1,000 35

ANSI Standard B30.5-1994, 5-3.4.5

Avoid using drilling fluids or materials that could impact groundwater or soil quality, or
could be incompatible with the subsurface conditions.

Water used for driling and sampling of soil or bedrock, decontamination of
drilling/sampling equipment, or grouting boreholes upon completion will be of a quality
acceptable for project objectives. Testing of water supply should be considered.

Specifications of materials used for backfilling borehole will be obtained, reviewed and
approved to meet project quality objectives.

V. Health and Safety Considerations
Field activities associated with overburden drilling and soil sampling will be performed

in accordance with a site-specific HASP, a copy of which will be present on site during
such activities.
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VI. Procedure

Drilling Procedures

The drilling contractor will be responsible for obtaining accurate and representative
samples; informing the supervising geologist of changes in drilling pressure; and
keeping a separate general log of soils encountered, including blow counts (i.e., the
number of blows from a soil sampling drive weight [140 pounds] required to drive the
split-barrel sampler in 6-inch increments). Records will also be kept of occurrences of
premature refusal due to boulders or construction materials that may have been used
as fill. Where a boring cannot be advanced to the desired depth, the boring will be
abandoned and an additional boring will be advanced at an adjacent location to obtain
the required sample. Where it is desirable to avoid leaving vertical connections
between depth intervals, the borehole will be sealed using cement and/or bentonite.
Multiple refusals may lead to a decision by the supervising geologist to abandon that
sampling location.

il Sampling Procedur

Samples of subsurface materials encountered while drilling soil borings will be
collected using one of the following methods:

e  2-inch split-barrel (split-spoon) sampler, if using the ASTM D 1586 - Standard
Test Method for Penetration Test and Split-Barrel Sampling of Soils

¢  Plastic internal soil sample sleeves if using direct-push drilling.

Soil samples are typically field screened with an FID or PID at sites where volatile
organic compounds are present in the subsurface. Field screening is performed using
one of the following methods:

¢ Upon opening the sampler, the soil is split open and the PID or FID probe is
placed in the opening and covered with a gloved hand. Such readings should be
obtained at several locations along the length of the sample

¢ A portion of the collected sample is placed in a jar, which is covered with
aluminum foil, sealed, and allowed to warm to room temperature. After warming,
the cover is removed, the foil is pieced with the FID or PID probe, and a reading
is obtained.
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Samples selected for laboratory analysis will be handled, packed, and shipped in
accordance with the procedures outlined in the Work Plan, FSP, or Chain-of-Custody,
Handling, Packing, and Shipping SOP.

A geologist will be onsite during drilling and sampling operations to describe each soil
sample on the soil boring log, including:

e percent recovery,

e structure and degree of sample disturbance;
e soil type;

e color;

e  moisture condition;

e density;

e grain-size;

e  consistency; and

other observations, particularly relating to the presence of waste materials

Further details regarding geologic description of soil samples are presented in the Soil
Description SOP.

Particular care will be taken to fully describe any sheens observed, oil saturation,
staining, discoloration, evidence of chemical impacts, or unnatural materials.

VIl. Waste Management

Water generated during cleaning procedures will be collected and contained onsite in
appropriate containers for future analysis and appropriate disposal.

PPE (such as gloves, disposable clothing, and other disposable equipment) resulting
from personnel cleaning procedures and soil sampling/handling activities will be
placed in plastic bags. These bags will be transferred into appropriately labeled 55-
gallon drums or a covered roll-off box for appropriate disposal.
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Soil materials will be placed in sealed 55-gallon steel drums or covered roll-off boxes
and stored in a secured area. Once full, the material will be analyzed to determine the
appropriate disposal method.

Vill. Data Recording and Management
The supervising geologist or scientist will be responsible for documenting drilling

events using a bound field notebook and/or PDA to record all relevant information in a
clear and concise format. The record of drilling events will include:

start and finish dates of drilling;

* name and location of project:

e  project number, client, and site location:

e  sample number and depths;

*  blow counts and recovery:;

e  depth to water;

* type of drilling method;

»  drilling equipment specifications, including the diameter of drilling tools;

»  documentation of any elevated organic vapor readings;

* names of drillers, inspectors, or other people onsite; and

*  weather conditions.

IX. Quality Assurance

Equipment will be cleaned prior to use onsite, between each drilling location, and prior
to leaving the site. Drilling equipment and associated tools, including augers, drill
rods, sampling equipment, wrenches, and other equipment or tools that may have
come in contact with soils and/or waste materials will be cleaned with high-pressure
steam-cleaning equipment using a potable water source. The drilling equipment will

be cleaned in an area designated by the supervising engineer or geologist that is
located outside of the work zone. More elaborate cleaning procedures may be
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required for reusable soil samplers (split-spoons) when soil samples are obtained for
laboratory analysis of chemical constituents.

X. References

American Society of Testing and Materials (ASTM) D 1586 - Standard Test Method for
Penetration Test and Split-Barrel Sampling of Soils.
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ARCADIS
AS

bgs
BTEX
BP

btoc
CuL
CLARC
cm/s
CcocC
Delta
DO
DRO
Ecology
EDB
EDC
EPA
EPH
ft/day
g/L

gpm
GRO
HO
mg/kg
mg/L as CaCO;
MNA

ARCADIS U.S,, Inc.

air sparge

below ground surface

benzene, toluene, ethylbenzene, and xylenes
BP West Coast Products, LLC.

below top of casing

Cleanup level

Cleanup Levels and Risk Calculation
centimeters per second

constituent of concern

Delta Environmental Consultants, Inc.
dissolved oxygen

diesel range organics

Washington State Department of Ecology
1,2 — Dibromoethane or Ethylene Dibromide
1,2 — Dichloroethane or Ethylene Dichloride
Environmental Protection Agency
extractable petroleum hydrocarbon

feet per day

grams per liter

gallons per minute

gasoline range organics

heavy oil range organics

milligrams per kilogram

milligrams per liter as calcium carbonate

monitored natural attenuation
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msl mean sea level

MTBE methyl tertiary-butyl ether

MTCA Model Toxics Control Act

O&M operation and maintenance

O&M Operation and Maintenance

NFA No Further Action

PID photo ionization detector

PPE personal protective equipment

ppm parts per million

psi pounds per square inch

PVC polyvinyl chloride

RAP Remedial Action Plan

ROI radius of influence

site ARCO Facility No. 5445 located at 665 23" Avenue, Seattle,
Washington

SOP standard operating procedure

SVE soil vapor extraction

USEPA United States Environmental Protection Agency

USCS Unified Soil Classification System

USGS United States Geologic Society

UST underground storage tank

VOC volatile organic compound

VPH volatile petroleum hydrocarbon

Mg/l micrograms per liter

puS/cm microSiemens per centimeter
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ARCO Facility No. 5445
Seattle, Washington

1. Introduction

ARCADIS U.S., Inc. (ARCADIS) has prepared this Remedial Action Plan (RAP) for
ARCO Facility No. 5445 located at 665 23" Avenue, Seattle, Washington (site). The
site and surrounding area are illustrated on Figure 1.

The objective of this RAP is to outline the actions that would allow for a No Further
Action designation for the site on behalf of BP West Coast Products, LLC. This RAP
discusses the details for implementing an enhanced anaerobic biological oxidation
remedial approach using injections to treat dissolved impacts observed at monitoring
well MW-1.
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2. Background

The site is located at the intersection of East Cherry Street and 23™ Avenue in Seattle,
Washington. The site is a retail ARCO gasoline facility and convenience store, with a
retail building and canopy. Former and current operations at the site have included the
storage and distribution of unleaded gasoline. The site currently contains three 12,000-
gallon double-walled fiberglass underground storage tanks (USTs) and four dispenser
islands. The USTs are located on the western portion of the site, adjacent to the
dispenser islands. According to the King County Department of Assessments, there is
no indication that the site has served as anything but a retail gas station since 1987
(King County 2012).

The site is located in a mixed commercial/residential area of Seattle, Washington. East
Cherry Street and a barbershop are located to the north of the site; 23" Avenue and a
community center are located to the east; residential properties are located to the
south; and an open field is located to the west. The nearest residents to the station are
located on the adjacent property to the south of the site. The nearest surface-water
body, Lake Washington, and is located approximately 0.93 mile east of the site. Site
features are depicted on Figure 2.
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3. Site Cleanup Levels

The Washington State Department of Ecology (Ecology) issued cleanup levels (CULs)
according to the Model Toxics Control Act (MTCA) (Ecology 2007). The following
guidance was used to compare site concentrations of residual and dissolved-phase
constituents of concern (COCs) with cleanup criteria:

e Ecology’s MTCA Method A CULs (MTCA Chapter 173-340). The Method A CULs
were established for groundwater where drinking water is a beneficial use, soil for
unrestricted land use, and industrial properties.

e Cleanup Levels and Risk Calculation Summary for Method B soil CULs for
benzene, toluene, ethylbenzene, and total xylenes (BTEX) determined by the
Standard Formula Value (carcinogen and non-carcinogen) based on direct contact
(ingestion only) for unrestricted land use (Ecology 2007).

Residual and dissolved phase COCs detected at the site greater than MTCA Method A
and B CULs include:

e (Gasoline range organics (GRO) (soil and groundwater)
e Benzene (groundwater)

e Ethylbenzene (groundwater)

e Total xylenes (groundwater).

The tables below present applicable MTCA Method A and B CULs for GRO and BTEX
for soil and groundwater.
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Groundwater Soil
Cleanup Criteria Cleanup Criteria

Constituent (ug/L) Constituent (mg/kg)
GRO 800/ 1,000 2 GRO 30/100 "2
Benzene 5 Benzene 18°
Toluene 1,000 Toluene 6,400 *
Ethylbenzene 700 Ethylbenzene 8,000 *
Total xylenes 1,000 Total xylenes 16,000 *

" Cleanup criteria based on Ecology’s MTCA Method A CULs for soil and groundwater (MTCA Cleanup

Regulation 173-340).

2 Method A CULs for GRO are determined based on the presence of benzene.

% Method B CULSs for benzene determined by the Standard Formula Value (carcinogen) based on direct

contact (ingestion only) for

unrestricted land use.

* Method B CULSs for toluene, ethylbenzene, and total xylenes determined by the Standard Formula Value

(non-carcinogen) based on direct contact (ingestion only) for unrestricted land use.

pg/L =micrograms per liter.

mg/kg = milligrams per kilogram.
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4. Site History

The following section presents previous investigations conducted at the site including
details on the subsurface investigation conducted in February 2012, when wells MW-5,
MW-6, and MW-7 were installed.

4.1 Previous Investigations

In July 2004, facility upgrades were conducted at the site including replacement of the
dispenser islands and product distribution piping. Soil samples collected during facility
upgrades were analyzed for GRO, BTEX, methyl tertiary-butyl ether (MTBE), and total
lead. Additionally, select soil samples were analyzed for diesel range organics (DRO),
heavy oil range organics (HO), and volatile petroleum hydrocarbons (VPHs). Forty-one
tons of soil were removed from the site, transported, and disposed of by TPS
Technologies Inc. following the completion of upgrade activities (Delta Environmental
Consultants, Inc. [Delta] 2005a).

Laboratory analytical results indicated that the shallow soil samples collected from the
northeast dispenser island (D-4) contained COCs exceeding the applicable MTCA
CULs at the time. The findings were reported to Ecology and the impacted area around
the dispenser island was over-excavated and resampled to confirm CULs had been
met (Delta 2005a).

A subsurface investigation was initiated in September 2005 to determine the extent of
residual hydrocarbons in soil and groundwater. Four borings were advanced to depths
ranging from 31.5 to 46.5 feet below ground surface (bgs) and monitoring wells MW-1
through MW-4 were installed. Groundwater was encountered at depths ranging from
21.5 to 36.5 feet bgs and groundwater flow was determined to be to the north. Soil
samples collected from the borings were analyzed for GRO, BTEX, MTBE, and total
lead. Additionally, one soil sample was analyzed for 1,2-dibromoethane and 1,2-
dichloroethane (Delta 2005b).

A groundwater monitoring program was initiated at the site in the third quarter 2005,
and is currently ongoing. Starting in 2005, groundwater samples were collected from
the four on-site monitoring wells (MW-1 to MW-4). As described below, three additional
monitoring wells were installed at the site in February 2012 and added to the
groundwater monitoring program. Analyzed constituents include GRO, BTEX, total and
dissolved lead, and MTBE. Current and historical groundwater analytical data from
2005 to February 2012 are presented in Table 1. Well locations are illustrated on
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Figure 2. A potentiometric map with analytical results from the most recent
groundwater monitoring event is provided on Figure 3.

In February 2012, three soil borings were advanced at the site and converted to
groundwater monitoring wells MW-5, MW-6, and MW-7, as part of a subsurface
investigation. Two or three soil samples were collected from each boring and analyzed
for GRO, DRO, HO, BTEX, total lead, VPH, and/or extractable petroleum
hydrocarbons (EPHSs). Details of this investigation are presented in Section 4.2.

Site soil data is presented in Tables 2a and 2b and shown on Figure 4.
4.2 2012 Subsurface Investigation

In February 2012, three soil borings were advanced at the site and converted to
groundwater monitoring wells MW-5, MW-6, and MW-7, as part of a subsurface
investigation. Locations of these monitoring wells are shown on Figure 2.

4.2.1 Field and Analytical Methods

Each soil boring was cleared using an air knife to 6.5 feet bgs. Soil samples were
collected for field screening at approximately 5-foot intervals, beginning at 5 feet bgs.
An ARCADIS field geologist prepared boring logs using the Unified Soil Classification
System (USCS); the boring logs are included in Appendix A. Field screening of soil
samples was performed using a photoionization detector (PID) and visual inspection
methods. Soil samples with the highest PID reading, and/or as indicated by field
screening methods were submitted to an Ecology-certified laboratory (Pace Analytical
Services Inc. in Seattle, Washington) for analysis. Soil samples were analyzed for one
or more of the following:

¢ GRO by Northwest Method NWTPH-Gx

e DRO and HO by Northwest Method NWTPH-Dx

e BTEX by United States Environmental Protection Agency (USEPA) Method 8260B
e Total lead by USEPA Method 6020.

e EPHs by NWEPH

e VPHs by NWVPH

Based on field screening methods, two to three soil samples were collected for

analysis during the installation of each boring. Three soil samples were collected
during the installation of boring MW-5 at depths of 10, 15, and 22 feet bgs. Soil
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samples MW-5-10 (10 feet bgs) and MW-5-15 (15 feet bgs) were collected for
laboratory analysis because PID readings for these samples were 12.9 and 2.4 parts
per million (ppm), respectively, which were the highest of the field-screened soils.
Sample MW-5-22 (22 feet bgs) was collected at the bottom of the boring where PID
and field screenings methods did not indicate the presence of petroleum impacts.

Two soil samples were collected during the installation of monitoring well MW-6 at
depths of 20 and 28 feet bgs. Soil sample MW-6-20 (20 feet bgs) was collected for
analysis because this sample had the highest PID reading observed (1.4 ppm) from
field-screened soils. Soil sample MW-6-28 (28 feet bgs) was collected at the bottom of
the boring where PID and field screening methods did not indicate the presence of
petroleum impacts.

Three soil samples (MW-7-15, MW-7-20, and MW-7-25) were collected for analysis
during the installation of boring MW-7 at depths of 15, 20, and 25 feet bgs,
respectively. Sample MW-7-15 (15 feet bgs) was collected for laboratory analysis
because PID reading for this sample was the highest along the boring (4.4 ppm).
Samples MW-7-20 and MW-7-25 were collected at 20 and 25 feet bgs, respectively.
Samples were collected at these depths to delineate soil along the screened interval of
the well. PID and field screening methods did not indicate the presence of petroleum
impacts.

4.2.2 Soil Analytical Results

Eight soil samples and one duplicate sample were collected during the installation of
monitoring wells MW-5, MW-6, and MW-7. Petroleum hydrocarbon constituents were
detected at concentrations greater than laboratory reporting limits from one sample in
monitoring well MW-5 at a depth of 10 feet bgs (MW-5-10). Concentrations of GRO
(6.5 mg/kg), DRO (21.1 mg/kg), and HO (96.7 mg/kg) were less than their respective
CULs. Concentrations of BTEX in this sample were less than laboratory detection
limits. Sample MW-5-10 was also analyzed for EPH and VPH, where carbon ranges
were detected greater than laboratory detection limits during both analyses.

Concentrations of petroleum constituents in seven of the eight soil samples collected
were not greater than laboratory detection limits. This includes two samples collected
from MW-5 at depths of 15 and 20 feet bgs and all of the samples collected from MW-6
and MW-7. Soil sample analytical results are presented in Table 2a; EPH/VPH results
from this investigation are presented in Table 2b. GRO, DRO, HO, BTEX and lead
results are presented on Figure 4. Laboratory certificates are presented in Appendix B.
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4.2.3 Well Construction Details and Development

Soil borings MW-5, MW-6, and MW-7 were converted to 2-inch polyvinyl chloride
(PVC) monitoring wells with 0.010-slot screen. The screen interval at MW-5 is 10 feet
long (from 12 to 22 feet bgs), and the screened interval in MW-6 and MW-7 is 15 feet
long (from 13 to 28 feet bgs). Sand pack in all of the wells extends from the total depth
of the well up to 2 feet above the top of screened interval. Above the sand pack is a
hydrated bentonite seal to approximately 2 feet bgs. The wells are finished with traffic-
rated well monuments set in concrete, with locking well plugs. Well logs are included in
Appendix B.

Upon completion, monitoring wells MW-5, MW-6, and MW-7 were developed using

surge and purge methods. Development continued until the purge water was clear and
free of silt. The wells were purged using a submersible pump.
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5. Regional and Site-Specific Settings
5.1 Regional and Site-Specific Geology and Hydrogeology

The site is situated in the lowlands of the Puget Sound Basin in Western Washington.
Puget Sound Basin is a north-south trending trough between the Olympic Mountains to
the west and the Cascade Mountains to the east. Elevations in the lowlands range
from sea level up to several hundred feet. The topography is dominated by north-
south-trending valleys and low, nearly flat-topped highlands cut by streams. Puget
Sound occupies a large part of the western portion of the basin and lakes and streams
occur frequently throughout the area (Washington State Department of Natural
Resources 2005).The site elevation is approximately 278 feet above mean sea level
(msl) and the topography slopes slightly to the east.

Surficial geology in the general area is dominated by Pleistocene glacial alluvium with
recent alluvium in river floodplains and deltas. Pleistocene sediments are typically well-
compacted beds of very dense till interbedded with sands, silts, and gravel with
occasional lacustrine deposits. Beds of till are often several meters thick and contain
frequent discontinuous “lenses” of more permeable material. Perched groundwater
occurs frequently in the lenses, with larger aquifers occupying sandy strata overlying
permeable till or silt deposits [United States Geologic Society (USGS) 1994].

In the past, subsurface investigations have been conducted to a depth of 46.5 feet bgs.
The investigations indicate that soil at the site is silty-sand to a depth of approximately
8 to 15 feet bgs. From 8 to 15 feet bgs to the maximum depth explored, materials
encountered were poorly graded coarse-grained sands. Fine-grained silt layers were
encountered at depths from 15 to 25 feet bgs in the southwestern and northwestern
portions of the site. Cross sections detailing the subsurface lithology based on previous
and current subsurface investigations are illustrated on Figures 5 through 8. Site
investigation boring logs are included as Appendix B.

The site is located within the Puget-Willamette Trough Regional Aquifer System, which
is a linear elongated basin stretching from the Canadian border in Washington to
Central Oregon. Specifically, the site is located in an unconsolidated-deposit aquifer,
which is the principle aquifer type in the Puget Sound Lowlands. Sand and gravel
lenses underlain in the area can retain localized productive groundwater (USGS 1994).
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5.2 Historical Site-Specific Gauging Data

Historically, depth to groundwater measured in groundwater monitoring wells at the site
(MW-1 to MW-4) has ranged from 13.13 to 25.61 feet below top of casing (btoc) and
groundwater gradient direction has generally been to the north. Historically, monitoring
well MW-2, which has a submerged screen interval, has been used to calculate the site
groundwater gradient. However after the installation of MW-5, MW-6, and MW-7 in
February 2012, ARCADIS discovered that previous interpretations of the groundwater
gradient at the site were incorrect and concluded that the gradient is to the southeast,
rather than north. In addition to the southeast gradient, there appears to be a localized
gradient that flows to the east in the southern portion of the site; groundwater appears
to flow from MW-4 toward wells MW-1 and MW-5.

During the most recent groundwater monitoring event in February 2012, depths to
groundwater ranged from 10.22 feet btoc in well MW-5 to 10.78 feet btoc in well MW-4,
with the groundwater gradient to the southeast. Historical gauging data from previous
groundwater monitoring events are presented in Table 1. A groundwater contour
elevation and analysis map from the most recent groundwater monitoring event is
present on Figure 3.

This gradient based on February 2012 data was determined by excluding data from
monitoring wells MW-2 and MW-3. These wells are screened deeper than other
monitoring wells at the site, and typically, groundwater is observed at lower elevations
at these locations. The minimum and maximum groundwater elevations that have been
observed in wells MW-2 and MW-3 are 75.43 and 83.17 feet above msl, respectively.
The minimum and maximum groundwater elevation observed in wells MW-1 and MW-
4 has been 80.70 and 89.41 feet above msl. Note that groundwater elevations at wells
MW-5, MW-6, and MW-7 were not calculated because these newly installed wells had
not been surveyed at the time this report was written. These wells will be surveyed
during 2012.
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6. Petroleum Hydrocarbons in Soil and Groundwater

This section summarizes soil and groundwater CULs exceedances observed at the
site.

6.1 Petroleum Hydrocarbons in Soil

During facility upgrades in 2004, the only soils containing petroleum hydrocarbons
above CULs were located around the northeastern-most dispenser island, Dispenser
Island D-4, and underneath the southern dispenser lines at sample location P-8. The
D-4 dispenser island area is reported to have been over-excavated to depths between
13 and 15 feet bgs and hydrocarbon-impacted soil was removed. The sample collected
at location P-8 at a depth of 3.5 feet bgs contained a GRO concentration of 72.3
mg/kg, exceeding the MTCA Method A CUL. From the data available, it appears
sample location P-8 was not over-excavated (Delta 2005a).

A subsurface investigation was initiated in September 2005, to determine the extent of
residual hydrocarbons in soil. Four borings were advanced to depths ranging from 31.5
to 46.5 feet bgs, and monitoring wells were installed (MW-1 to MW-4). The only
exceedance observed was in boring MW-2 at a depth of 5 feet bgs (GRO at 3,600
mg/kg). No CUL exceedances were observed during the 2012 subsurface investigation
(Delta 2005b).

Historical analytical data from soil samples collected during previous soil investigations
and assessments are presented in Tables 2a and 2b. The analytical data and boring
locations from the previous investigations and assessments are illustrated on Figure 4.

6.2 Petroleum Hydrocarbons in Groundwater

Groundwater monitoring was initiated at the site in September 2005 and has occurred
quarterly, semiannually, or annually through 2012. Throughout the monitoring program,
monitoring wells MW-1, MW-2, MW-3, and MW-4 have been used to monitor
groundwater conditions at the site; wells MW-5, MW-6, and MW-7 were installed and
sampled for the first time in February 2012. Analyzed constituents include GRO, BTEX,
MTBE, and total and dissolved lead.

Wells MW-1 through MW-7 were sampled during the most recent groundwater

sampling event conducted in February 2012. Exceedances of MTCA Method A CULs
were only observed at monitoring well MW-1; concentrations of GRO, benzene, and
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ethylbenzene, were 11,600, 780, and 1,540 ug/L, respectively. Current groundwater
analytical results and potentiometric map are illustrated on Figure 3. Current and
historical groundwater sample analytical results are presented in Table 1.

6.3 Biogeochemical Sampling

On February 20, 2012, ARCADIS conducted pre-injection baseline groundwater
biogeochemical indicator sampling in conjunction with groundwater monitoring
activities at the site. During this event, one source zone well (MW-1), three cross
gradient wells (MW-2, MW-5, and MW-7), and one upgradient well (MW-4) were
sampled for pre-injection baseline parameters of alkalinity, sulfate, sulfide,
nitrite/nitrate, methane, and total and dissolved iron, using low-flow methodology and
the following laboratory analytical methods:

e Total alkalinity by SM Method 2320B

e Sulfate by USEPA Method 300.0

e Sulfide by SM Method 4500-S*F

e Total iron by USEPA Method 6010

e Dissolved iron by USEPA Method 6010
e Methane by Method RSK 175

e Nitrite/nitrate by USEPA Method 353.2

Concentrations of alkalinity in baseline samples ranged from 110 milligrams per liter as
calcium carbonate (mg/L as CaCO3) (MW-7) to 349 mg/L as CaCO3; (MW-1). Sulfate
concentrations ranged from 4.1 mg/L (MW-1) to 39.5 mg/L (MW-2). Sulfide was not
detected at concentrations greater than the laboratory detection limit of 0.040 mg/L in
any of the baseline samples collected. Nitrogen as nitrite/nitrate ranged from less than
0.050 mg/L (MW-1 and MW-7) to 3.1 mg/L (MW-4). Concentrations of methane ranged
from less than 6.6 ug/L (MW-4 and MW-7) to 4,490 ug/L (MW-1). Concentrations of
total iron ranged from less than 100 ug/L (MW-2) to 6,850 pg/L (MW-1).
Concentrations of dissolved iron ranged from less than 100 pg/L (MW-2, MW-4, and
MW-5) to 7,900 pg/L (MW-7).

Field measurements for geochemical parameters pH and specific conductivity were
also collected using a calibrated multiparameter water quality meter. Field
measurements for pH ranged from to 5.68 standard units (MW-4) to 6.74 standard
units (MW-7). Field measurements for specific conductivity ranged from 272
microSiemens per centimeter (uS/cm) (MW-4) to 665 uS/cm (MW-1). Biogeochemical
results are presented in Table 3 and laboratory certificates are included as Appendix C.
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Petroleum hydrocarbons can serve as a carbon source and stimulate indigenous
microorganisms to use naturally occurring electron acceptors. Available electron
acceptors are generally depleted in order of thermodynamic favorability in the following
order: oxygen, nitrate, manganese, iron, sulfate, and eventually carbon dioxide under
methanogenic conditions. The electron acceptors are reduced through electron
transport as the petroleum hydrocarbons are oxidized through microbial respiration to
benign end products including hydrogen, acetic acid, carbon dioxide, etc. Electron
acceptors react to form a more reduced constituent; manganese and iron that undergo
microbial reduction are usually sourced from the solid aquifer matrix.

Compared to other wells that were sampled, elevated concentrations of methane, total
and dissolved iron, and a reduced concentration of sulfate were observed in monitoring
well MW-1. Biogeochemical results suggest anaerobic, strongly reducing (i.e., sulfate-
reducing to methanogenic) conditions at this well as a result of the petroleum
hydrocarbons observed here. The presence of 4,500 ug/L of methane, or
approximately 25-percent of methane solubility, demonstrates that groundwater in the
immediate vicinity of MW-1 highly methanogenic and lacking available electron
acceptors.

6.4 Hydraulic Conductivity Testing

Prior to pilot test activities, rising-head aquifer testing (slug testing) was conducted on
monitoring wells MW-1 and MW-4. During this test, a pressure transducer with data
logging capabilities was placed into each well to measure water level. Several manual
depth to water measurements were taken with an oil/water interface probe prior to the
slug test to convert pressure readings to depth to water readings. A disposable bailer
was placed in the well below the groundwater interface and removed, resulting in an
instantaneous change in head. The water level was then allowed to equilibrate.

Pressure transducer data were logarithmically plotted and the data were evaluated
according to methods established by the updated Bouwer and Rice methodology
(Bouwer and Rice 1976) to calculate hydraulic conductivity at the site. Based on the
slug tests, the hydraulic conductivity at MW-1 is 1.1 feet per day (ft/day) or 3.8 x 10™
centimeters per second (cm/s) and hydraulic conductivity at well MW-4 is 1.1 ft/day or
3.9x10™ cm/s. Hydraulic conductivity measurements appear to support reasonable
injection flow rates into the aquifer. Calculations for hydraulic conductivity (K) using
methods established by Bouwer and Rice and updated in 1989 (Bouwer 1989) are
illustrated in Appendix D.
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Following the slug tests conducted at the site, a step test was conducted on monitoring
wells MW-1 and MW-4. This test consisted of injecting potable water into the well at a
low flow rate of 0.25 gallon per minute (gpm) and gradually increasing the flow rate to
0.5, 1.0, 1.5, and 2 gpm. The depth to water in the well was measured during the
injection event to determine if a given flow rate would result in overtopping the well
casing. Results from the step test indicated that an injection flow rate of greater than
approximately 5 gpm can be expected during full-volume injection activities. Step test
results are shown included in Appendix D, showing flow rates and depth to water
versus time.
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7. Evaluation of Remedial Alternatives

This section discusses the feasibility of select potential remedial alternatives for soil
and groundwater at the site. Three remedial alternatives are identified for affected soil
and groundwater:

e Monitored natural attenuation (MNA)
e Air sparge (AS) and soil vapor extraction (SVE)
e Enhanced anaerobic biodegradation.

7.1 Alternative 1 — Monitored Natural Attenuation

This alternative does not involve the implementation of active remedial activities to
remove, treat, or contain COCs at the site. Under this alternative, natural attenuation
processes will reduce chemical concentrations over time and routine (e.g., semiannual)
groundwater monitoring will be performed to document changes.

MNA is defined as the reliance on natural attenuation processes (within the context of
a carefully controlled and monitored site cleanup approach) to achieve site-specific
remediation objectives within a timeframe that is reasonable compared to that offered
by other, more active methods. The “natural attenuation processes” at work in such a
remediation approach include a variety of physical, chemical, or biological processes
that, under favorable conditions, act to reduce the mass, toxicity, mobility , volume, or
concentration of COCs in groundwater. These in-situ processes include diffusion,
dilution, sorption, biodegradation, volatilization, and chemical biological stabilization,
transformation, or destruction of COCs.

Natural attenuation processes are typically occurring at all sites, but to varying degrees
of effectiveness, depending on the types and concentrations of contaminates present,
and physical, chemical, and biological characteristics of the soil and groundwater.
Natural attenuation processes may reduce the potential risk posed by site
contamination in three ways:

1. The contaminant may be converted to less toxic form through destructive
processes such as bioremediation or abiotic transformations.

2. Potential exposure levels may be reduced by lowering concentration levels through
physical processes or by dilution.
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3. Contaminant mobility and bioavailability may be reduced by sorption to the soil or
aquifer matrix.

Based on data that has been collected at MW-1 concentrations of COCs have
fluctuated since 2005, and it appears fluctuations correspond to fluctuations in
groundwater elevation. It is possible that dissolved phase COC concentrations have
decreased over time due to MNA, however, it is not the preferred remedial alternative
at this site. It is likely that groundwater fluctuations would continue to cause elevated
COC concentrations and a prohibitive timeframe would be required to achieve
dissolved concentrations below MTCA Method A CULs.

7.2 Alternative 2 — Air Sparge and Soil Vapor Extraction

An air sparge and soil vapor extraction (AS/SVE) system involves injecting air under
pressure into the saturated zone to increase dissolved-phase oxygen concentrations
and degrade dissolved-phase COC concentrations through aerobic degradation. AS
also increases volatilization of dissolved, sorbed, and residual phase petroleum
hydrocarbons through transfer into the vapor phase. SVE removes residual and
sorbed-phase hydrocarbons from vadose zone soils, and captures the vapors
generated through sparging activities. An AS/SVE system could be installed at the site
and would consist of a network of AS and SVE wells connected to a centralized blower
and compressor system via manifold piping. Prior to discharge, collected vapors would
be treated aboveground through catalytic oxidation or carbon filtration. Components of
this alternative might potentially include:

e Install a skid-mounted AS/SVE treatment system at the site.
e Install new trenching and subsurface piping.
e Perform system startup and routine operation and maintenance activities.

e Conduct air monitoring activities to evaluate the reduction of total volatile organic
compound (VOC) concentrations in the influent air to the treatment system.

e Continue to perform air monitoring activities to evaluate the reduction of VOC
concentrations in soil and groundwater.

AS/SVE is not the preferred remedial alternative at this site under current conditions.
Based on the data available, the cost to install new conveyance piping and system
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components is prohibitive for the remaining minimal petroleum hydrocarbons detected
in groundwater at monitoring well MW-1 and vadose zone impacts detected at MW-2
and sample location P-8.

7.3 Alternative 3 — Enhanced Anaerobic Biodegradation

Organic carbon in the form of petroleum hydrocarbons can stimulate indigenous
microorganisms to utilize naturally occurring electron acceptors in microbial respiration.
As the indigenous ecology evolves, available electron acceptors are depleted in
general order of thermodynamic favorability: oxygen, nitrate, manganese, iron, sulfate,
and eventually carbon dioxide under methanogenic conditions. The electron acceptors
are reduced through electron transport as the petroleum hydrocarbons are oxidized to
benign end products, including hydrogen, acetic acid, carbon dioxide, etc.

Typical petroleum release sites can generate strongly reducing environments
dominated by sulfate-reduction and methanogenesis. If sulfate or other electron
acceptors are present in sufficient quantity to meet the stoichiometric demand of the
available petroleum impacts, petroleum constituents can be destroyed naturally. This
remedial alternative involves adding sulfate as an electron acceptor in the form of
Epsom salt (i.e., magnesium sulfate heptahydrate) to enhance ongoing petroleum
hydrocarbon oxidation.

The addition of sulfate to the portions of the aquifer that contain petroleum
hydrocarbons and are strongly reducing will stimulate ongoing natural biodegradation
processes. Therefore, ARCADIS proposes to conduct an initial pilot test to evaluate the
effectiveness of sulfate application to the focused area with petroleum hydrocarbon
concentrations above CULs using two injection wells to facilitate delivery and a
monitoring well network to monitor its effectiveness. Based on results from the initial
pilot test, ARCADIS may perform additional injections of Epsom salt solution.

Biogeochemical results demonstrate the presence of strongly reducing sulfate-
reduction to methanogenic conditions in the immediate vicinity of the sole well
containing petroleum hydrocarbon concentrations above CULs (MW-1); therefore,
sulfate injections are expected to be an effective method for site remediation. This
approach will be used to address hydrocarbon impacts to groundwater observed in
MW-1.
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8. Enhanced Anaerobic Bio-oxidation Pilot Test

The pilot test study area will be confined to a series of two newly installed on-site
injection wells (IW-1 and IW-2), existing monitoring wells MW-1 and MW-5, and
proposed well MW-8 (Figure 9). The injection wells will be used to deliver the sulfate
solution while observations from target dose response wells MW-1 and MW-5 will be
used to confirm reagent distribution and measure treatment. Distribution of delivered
electron acceptors via direct injection and subsequent ambient groundwater flow will
establish an anaerobic bio-oxidation reactive zone, which will provide an electron
acceptor to naturally occurring sulfate-reducing bacteria. The biogeochemical indicator
data discussion in Section 6.3 above demonstrates that the immediate vicinity of MW-1
is strongly reducing and methanogenic, which indicates groundwater is void of viable
electron acceptors.

8.1 Technical Background

Aquifers impacted by petroleum hydrocarbons are typically anaerobic because
dissolved oxygen (DO) is energetically favorable and is preferentially consumed by
indigenous microbes during aerobic oxidation (i.e., biodegradation) of the petroleum
hydrocarbons. The petroleum hydrocarbons serve as electron donors in the microbial
metabolism reactions. Following the depletion of oxygen, alternative electron acceptors
(i.e., nitrate, iron, manganese, sulfate, and carbon dioxide) are used in the continued
anoxic/anaerobic oxidation of petroleum hydrocarbons. The anaerobic oxidation of
petroleum hydrocarbons under various dominant electron-accepting processes (e.g.,
sulfate-reduction, iron-reducing, methanogenesis) is well-founded in the literature
(Anderson and Lovley 2000, Aronson and Howard 1997, Beller et al. 1992, Bordon et
al. 1997, Coyne and Smith 1995, Cunningham et al. 2001, Davis et al. 1999, Schreiber
et al. 2004, Wiedemeier et al. 1999, and Foght 2008).

Similar to enhanced aerobic systems typically designed through biosparging, AS,
oxygenated water injection, injection of oxygen-releasing materials, etc., engineered
anaerobic approaches rely on redox couples such as nitrate reduction, ferric iron
reduction, sulfate reduction, and methanogenesis to facilitate cellular respiration using
the petroleum hydrocarbon as an electron donor.

Anaerobic processes generally occur at slower kinetic rates than those observed with
oxygen. Non-oxygen electron acceptors (i.e., sulfate) can be advantageous to oxygen
injection approaches because some sulfate salts are highly soluble, can be supplied at
elevated dissolved concentrations, and have minimal abiotic or non-target reactions
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that typically limit oxygen persistence in the subsurface. The higher concentrations of
sulfate that can be maintained in a petroleum hydrocarbon-impacted aquifer
accompanied by electron acceptor persistence allows for effective hydrocarbon
degradation. Comparatively, oxygen sparging approaches are fundamentally limited by
low oxygen solubility in groundwater and gas transfer inefficiencies that limit the
effective DO concentrations typically maintained in engineered aerobic reactive zones.
Thus while the kinetic rates of anaerobic hydrocarbon bio-oxidation may be slower
than under aerobic conditions, the ability to deliver elevated concentrations of non-
oxygen electron acceptors over a relatively long time period during several injection
events can be cost-effective compared to long-term operation of continuous oxygen
sparging or other engineered aerobic treatment alternatives.

8.1.1 Anticipated Short-Term Effects of Sulfate on Groundwater Chemistry

Short-term effects of sulfate injection on groundwater chemistry may include the
following:

¢ Increase of sulfate concentrations to a calculated concentration of approximately
2.2 grams per liter (g/L) prior to consumption by sulfate-reducing bacteria (initially
localized to the injected radius of influence [ROI]).

e Increase in the population of sulfate-reducing bacteria and sulfide, the reduced
form of sulfate.

o Sulfide will undergo intrinsic geochemical control through the formation of ferrous
iron sulfide precipitates, which will become part of the solid aquifer matrix.

e Localized and transient increases in groundwater total dissolved solids from
contributions of magnesium, sulfate, and alkalinity before the effects of intrinsic

geochemical controls work to reduce concentrations.

Long-term effects on groundwater chemistry are expected to be minimal due to
consumption of the sulfate and other associated reaction byproducts.

8.2 Utility Clearance and Permitting
Prior to drilling activities, a public utility one call will be placed to identify underground

utilities surrounding and leading to the site. Additionally a private utility-locating
company will be contracted to survey the site for underground utilities. The area will be
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surveyed with ground-penetrating radar and magnetic locating equipment to identify
utilities not included under the public locating service. As-built facility drawings will be
reviewed to verify locations of connections to underground and aboveground utilities.
The proposed injection well locations will be marked prior to utility markout by
Underground Service Alert and the private utility locator. Based on survey findings,
proposed well locations are subject to change.

8.3 Injection and Dose Response Well Installation and Construction

Injections wells IW-1 and IW-2 will be installed upgradient of monitoring wells MW-1
and MW-5; downgradient monitoring well MW-8 will be installed to the southwest of
MW-1 and MW-5 (Figure 9). The initial 6.5 feet of the borehole will be cleared using an
air knife and vacuum truck to reduce the potential for damage to underground
improvements. The boring will then be advanced using a truck-mounted hollow-stem
auger rig. The drilling rig will be provided and operated by Cascade Drilling
Incorporated of Woodinville, Washington.

During drilling, soil samples will be collected by split spoon at 2.5-foot intervals from 5
feet bgs to the total depth of each boring (approximately 20 feet bgs). Soil samples will
be screened in the field for VOCs using a PID. Field observations, incluing PID
readings, soil types, and other pertinent geologic data will be recorded on the boring

log.

Upon reaching the total depth of the borehole, the injection well will be installed within
the annulus of the hollow-stem augers. The injection wells will be constructed of 4-inch
diameter, schedule 40 PVC casing with 0.02-inch slot, stainless steel wire-wrapped
screen. Depth to water through time has ranged from 10.22 to 18.92 feet btoc with an
average depth to water of 15.26 feet btoc at wells MW-1 and MW-5. Therefore, the
injection wells will be advanced to a depth of approximately 18 feet bgs with a 10-foot
screen interval extending between 8 to 18 feet bgs. Screen interval may vary during
drilling, based on groundwater elevation and/or observed hydrostratigraphy. The sand
pack of #10/20 silica sand will be placed around the well screen to 1 foot above the top
of screen. One foot of choker sand will be placed above the #10/20 silica sand followed
by neat Portland cement to completion. A locking water tight well plug and flush-
mounted traffic-rated monitoring well monument will be installed at ground surface.

Downgraident well MW-8 will be construction of 2-inch-diameter, Schedule 40 PVC

casing with 0.02-inch slot schedule 40 PVC mill slot well screen. Based on depth-to-
water observed at MW-1 and MW-5, the well will be advanced to a depth of
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approximately 18 feet bgs with a 10-foot screen interval extending between 8 to 18 feet
bgs. The sand pack of #2/12 silica sand will be placed around the well screen to 1 foot
above the top of screen. A locking water tight well plug and flush-mounted traffic-rated
monitoring well monument will be installed at ground surface. ARCADIS’ standard
operating procedure (SOP) for monitoring well installation is included in Appendix E.

8.3.1 Well Development

Newly installed wells will be developed using a combination of surging and jetting
techniques. Development through jetting introduces high-velocity water into the well
screen through a small-diameter tube equipped with nozzles. Injected water is purged
simultaneously, effectively keeping the in-well water level elevation below the static
water level. The well will initially be gently surged to remove fines by moving the pump
the length of the saturated screen. The submersible pump will be capable of purging
between 0.5 to 4 gpm. Details describing well jetting are attached in the Well
Development Water Jetting SOP included in Appendix E.

8.3.2 Management of Investigation-Derived Waste

Soil cuttings and decontamination water generated during the field activities will be
contained in Department of Transportation-approved 55-gallon steel drums. These
drums will be appropriately labeled and temporarily stored on site pending analytical
results. Upon receipt of soil analytical results, the drums will be removed from the site
and transported to an off-site disposal facility.

8.4 Sulfate Injection
8.4.1 Injection Setup

Each injection well that will be used for injection will be temporarily connected
aboveground by %-inch hose to a distribution manifold staged inside an injection trailer.
The manifold will include flow control valves and flow meters to adjust the application
rate and quantify injection volumes. Water will be supplied to the trailer via flexible 1-
inch rubber hose via camlock fittings leading to a temporary on-site water tank. Batch
mixtures of Epsom salt will be dissolved into four 275-gallon mixing tanks. Aggressive
in-tank mixing will be used to mix the dissolved Epsom salt solution with potable water
within the injection trailer. Once the tanks are adequately mixed the Epsom salt
solution will be initially pumped through the manifold to establish a siphon to the
injection wells. The solution will then be gravity fed into the injection wells. ARCADIS
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personnel will be on site to execute the injection process and record injection
parameters throughout the event. If injection rates are low the system may be
pressurized to increase flow. Well head pressure will be monitored and pressure will
be incrementally increased to prevent significant pressure build up that could cause
soil to fracture and create a preferential pathway to the surface.

8.4.2 Estimated Injection Volumes

Arrangements will be made to use the on-site water source; however, if the on-site
water source is not adequate for the large volumes of injection solution required, a
truck-mounted tank will be used to supply potable water to the site. Approximately
5,300 gallons of potable water will be used to dissolve approximately 500 pounds of
Epsom salt per injection well. A target injection concentration of approximately 11 g/L
of Epsom salt (magnesium sulfate heptahydrate) will be injected into each well. The
target in-situ sulfate concentration is approximately 2.2 g/L, assuming a groundwater
dilution factor of approximately 2 along the flow path from the injection wells to the
dose response monitoring well. Calculations associated with Epsom salt injection are
summarized in Table 4.

Injection volumes are based on a target 15-foot ROI per well over 10 feet of vertical
well screen and an estimated 10 percent mobile porosity, which results in an
approximate injection volume of approximately 10,575 gallons per injection event.

Injection volumes will be adjusted as necessary in the field to achieve positive
confirmation of injected solution at dose response monitoring wells MW-1 and MW-5.
An increase in sustained electrical conductivity response at target dose response wells,
coupled with confirmation sulfate laboratory analytical results, will confirm that an
adequate ROl is achieved over the target pilot test treatment area.

8.4.3 Baseline Monitoring

Prior to injection, groundwater samples will be collected from newly installed
downgradient well MW-8 to assess baseline conditions. The sample will be analyzed
for the following biogeochemical parameters: methane, sulfate, sulfide (field filtered),
and dissolved iron (field filtered). The sample will also be analyzed for the following
COCs : GRO and BTEX. Temperature, pH, and conductivity measurements will be
taken using a down hole meter.
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8.4.4 Injection Monitoring

Immediately prior to injection, baseline conductivity, temperature, and pH readings will
be obtained from injection wells IW-1 and IW-2, dose response wells MW-1 and MW-5,
and downgradient well MW-8. Throughout the injection process, conductivity, pH, and
temperature readings will be taken from the injection tanks and dose response wells to
ensure that the solution is mixed thoroughly and to monitor for reagent delivery. Once
measurements at dose response wells show a sustained increase in specific
conductivity, injection will cease. An increase in conductivity response indicates that
reagent solution has effectively reached the targeted ROI. A groundwater sampling
matrix is summarized in Table 5.

8.4.5 Performance Monitoring

At the end of injection activities, grab samples will be collected from wells MW-1, MW-
5, and MW-8 for sulfate laboratory analysis. During sampling, temperature, pH, and
conductivity measurements will be taken using a down hole meter.

Additional groundwater sampling of dose response wells will occur approximately 1
and 2 months following injection. During the 1-month sampling event, samples will be
collected from dose response wells for laboratory analysis for the following
biogeochemical parameters: methane, sulfate, sulfide (field filtered), and dissolved iron
(field filtered). Temperature, pH, and conductivity measurements will be taken using a
down hole meter. During the 2-month event, wells will be sampled for the same
analytes as the 1-month event, and COCs (GRO, BTEX, and total and dissolved lead).

Concentration trends of sulfate, other biogeochemical parameters, and COCs will be
analyzed to determine the rate of sulfate reduction over the area influenced by reagent
injection. If concentrations remain above CULs, but reducing conditions exist and
sulfate is depleted, an additional injection event may be scheduled. Based on the rate
of sulfate use by the subsurface microbial communities, sulfate concentrations may be
adjusted for subsequent injection events.

A groundwater sampling matrix is summarized in Table 5.
9. Health and Safety Procedures

The site-specific Health and Safety Plan will include methods for protection of site
workers and visitors during the remedial activities and will include:
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e List of COCs, their characteristics, and the potential routes of exposure

e Action levels for the various COCs

e Methods for field monitoring for the various COCs

¢ Emergency procedures and contact information

e  Air monitoring

¢ Routes to emergency facilities

¢ Potential physical hazards and response actions for specific remedial tasks
e PPE for specific remedial tasks.

PPE will generally consist of hard hats, steel-toed boots, chemical-resistant gloves, ear
protection, and eye protection. Respiratory protection (e.g., dust mask) and splash
protection (e.g., face shield, apron) may be needed when mixing the magnesium
sulfate solution.
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10. Schedule

Injection wells will be installed during the first half of 2012, with injection following after
well installation and underground injection control (UIC) permitting. Based on sulfate
utilization rates observed during groundwater monitoring, additional injections may
occur. A progress report will be submitted to Ecology during the second half of 2012,
summarizing results of the first injection event.
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Table 1
Groundwater Gauging Data and Select Analytical Results
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ARCO Facility No. 5445

665 23" Avenue
Seattle, Washington
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Well Date Notes ToC DTW NAPL GWE GRO DRO HO Benzene | Toluene | Ethylbenzene XJ:::LS MTBE EDB EDC Total Lead D'Sl_se‘:(‘j’ed
Model Toxics Control Act (MTCA) Method A Cleanup Levels in pg/L 800/1,000 500 500 5 1,000 700 1,000 20 0.01 5 15 --
MW-1_ | 9/13/2005 P) 100.00 18.92 — 81.08 662 — _ 78.6 0.728 43.1 2.3 45.2 <0.010 <1.00 6.07 <1.00
MW-1 5/4/2006 (P) 100.00 15.31 — 84.69 372 _ — 110 36.2 167 216 <5.00 — — <1.00 <1.00
MW-1 | 9/20/2006 (P) 100.00 17.50 — 82.50 291 — _ 9.55 <0.500 8.11 6.61 4.88 — _ _ _
MW-1 1/12/2007 (P) 100.00 1473 — 85.27 9,800 — — 1,370 3.81 799 221 9.85 — — — —
MW-1 3/9/2007 (P) 100.00 13.13 — 86.87 3,580 — — 642 <5.00 457 230 <1.00 — — — —
MW-1 6/6/2007 (P) 100.00 13.85 — 86.15 1,080 — — 190 0.72 304 168 2.61 — — — —
MW-1 9/4/2007 (P) 100.00 15.90 — 84.10 9,190 — — 1,920 4.44 2,160 1,670 54 — — — —
MW-1__| 11/12/2007 (P) 100.00 17.04 — 82.96 9,670 — - 2,600 7.25 700 276 9.1 — — — —
MW-1_ | 5/29/2008 (NP) 100.00 15.38 — 84.62 1,220 — — 342 4.96 78.9 98.7 7.01 — — — —
MW-1__| 12/16/2008 (NP) 100.00 18.12 — 81.88 3,140 _ _ 727 17 81.8 25.8 15.9 _ — _ —
MW-1_ | 4/14/2009 (NP) 100.00 16.63 — 83.37 81.8 — — 11.7 <0.500 0.801 <1.00 3.01 _ — 3.16 <1.00
MW-1__| 10/22/2009 (NP) 100.00 18.25 — 81.75 1,700 - - 900 33 110 52 5.8 — — <2.00 <2.00
MW-1_ | 5/24/2010 (NP) 100.00 14.03 — 85.97 <50 — _ <0.50 <0.50 <0.50 <1.0 <1.0 — — 3.2 <2.0
MW-1__| 11/10/2011 (LFP) 100.00 13.13 0.0 86.87 17,800 — - 717 15.5 2,010 1,780 <1.0 _ — <10.0 —
MW-1_ | 2/20/2012 (LF) 100.00 11.50 0.0 88.50 11,600 — — 780 2.7 1,540 717 <1.0 — — <10.0 <10.0
MW-2 | 9/13/2005 P) 101.04 24.97 — 76.07 <50.0 _ — <0.500 <0.500 <0.500 <1.00 <1.00 <0.010 <1.00 <1.00 <1.00
MW-2 5/4/2006 (P) 101.04 23.40 — 77.64 88.1 — — 7.01 <0.500 23 541 731 — _ <1.00 <1.00
MW-2 | 9/20/2006 (P) 101.04 24.70 — 76.34 <50.0 _ — <0.500 <0.500 <0.500 <1.00 147 — _ _ _
MW-2 | 1/12/2007 (P) 101.04 25.61 — 75.43 <50.0 — — <0.500 <0.500 <0.500 <1.00 1.16 — — — —
MW-2 3/9/2007 (P) 101.04 22.31 — 78.73 <50.0 _ _ <0.500 <0.500 <0.500 <3.00 157 — — _ _
MW-2 6/6/2007 (P) 101.04 22.80 — 78.04 <80.0 — — <0.500 <0.500 <0.500 <1.00 138 — — — —
MW-2 9/4/2007 (P) 101.04 23.13 — 77.92 <50.0 _ _ <0.500 <0.500 <0.500 <1.00 1 — — — —
MW-2 | 11/12/2007 (P) 101.04 23.84 — 77.20 <50.0 — — <0.500 <0.500 <0.500 <3.00 739 — — — —
MW-2 | 5/29/2008 (NP) 101.04 22.71 — 78.33 <50.0 — _ <0.500 <0.500 <0.500 <3.00 1.85 _ _ _ _
MW-2 | 12/16/2008 (NP) 101.04 25.16 — 75.88 <50.0 — — <0.500 <0.500 <0.500 <3.00 718 — — — —
MW-2 | 4/14/2009 (NP) 101.04 24.21 — 76.83 <50.0 — _ <0.500 <0.500 <0.500 <1.00 179 _ _ 1.27 <1.00
MW-2 | 10/22/2009 (NP) 101.04 25.04 — 76.00 <50.0 — — <1.00 <1.00 <1.00 <2.00 18 — — <2.00 <2.00
MW-2 | 5/24/2010 (NP) 101.04 21.90 — 79.14 <50 — — <0.50 <0.50 <0.50 <1.0 11 — — 3.0 <2.0
MW-2__ | 11/10/2011 (LFP) 101.04 20.96 0.0 80.08 <50.0 — — <1.0 <1.0 <1.0 <3.0 18 — — <10.0 —
MW-2 | 11/10/2011 | (Dup)(LFP) 101.04 20.96 0.0 80.08 <50.0 — _ <1.0 <1.0 <1.0 <3.0 15 — — <10.0 _
MW-2 | 2/20/2012 (LF) 101.04 20.60 0.0 80.44 <50.0 — — <1.0 <1.0 <1.0 <3.0 2.1 — — <10.0 <10.0
MW-3 | 9/13/2005 (P) 102.56 24.70 — 77.86 <50.0 — — 0.598 <0.500 <0.500 <1.00 <1.00 <0.010 <1.00 16.1 <1.00
MW-3 5/4/2006 (P) 102.56 22.31 — 80.25 <50.0 — _ <0.500 <0.500 <0.500 <1.00 <1.00 _ _ <1.00 <1.00
MW-3 | 9/20/2006 (NS) 102.56 24.03 — 78.53 — — — — — _ — — — — — —
MW-3 | 1/12/2007 (NS) 102.56 _ — _ _ — — — — — _ — _ _ _ _
MW-3 3/9/2007 (NS) 102.56 20.61 — 81.95 — — — — — — — — — — — —
MW-3 6/6/2007 (NS) 102.56 20.90 — 81.66 — — — _ — — _ _ _ — _ —
MW-3 9/4/2007 (NS) 102.56 22.48 — 80.08 — — — — — — — — — — — —
MW-3 | 11/12/2007 (NS) 102.56 23.92 — 78.64 _ _ _ _ — — — _ — — — —
MW-3 | 5/29/2008 (NP) 102.56 21.86 — 80.70 <50.0 — — <0.500 <0.500 <0.500 <3.00 <1.00 — — — —
MW-3 | 12/16/2008 (NP) 102.56 2555 — 77.01 <50.0 — _ <0.500 <0.500 <0.500 <3.00 <1.00 _ _ _ _
MW-3 | 4/14/2009 (NP) 102.56 23.44 — 79.12 <50.0 — — <0.500 <0.500 <0.500 <1.00 <1.00 — — <1.00 <1.00
MW-3 | 10/22/2009 (NP) 102.56 25.51 — 77.05 <50.0 — _ <1.00 <1.00 <1.00 <2.00 <1.00 — — <2.00 <2.00
MW-3 | 5/24/2010 (NP) 102.56 20.19 — 82.37 <50 — — <0.50 <0.50 <0.50 <1.0 <1.0 — — <2.0 <2.0
MW-3 | 11/10/2011 (LFP) 102.56 20.40 0.0 82.16 <50.0 _ — <1.0 <1.0 <1.0 <3.0 <1.0 — _ <10.0 —
MW-3 | 2/20/2012 (LF) 102.56 19.39 0.0 83.17 <50.0 = = <1.0 <1.0 <1.0 <3.0 <1.0 - = <10.0 <10.0
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Table 1

Groundwater Gauging Data and Select Analytical Results
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Well Date Notes TOC DTW NAPL GWE GRO DRO HO Benzene | Toluene | Ethylbenzene XJ:::LS MTBE EDB EDC Total Lead D'Sl_se‘:(‘j’ed
Model Toxics Control Act (MTCA) Method A Cleanup Levels in pg/L 800/1,000 500 500 5 1,000 700 1,000 20 0.01 5 15 --
MW-4 9/13/2005 (P) 101.01 20.31 - 80.70 <50.0 - - <0.500 <0.500 <0.500 <1.00 <1.00 <0.010 <1.00 14.6 <1.00
MW-4 5/4/2006 (P) 101.01 15.85 - 85.16 <50.0 — — <0.500 <0.500 <0.500 <1.00 <1.00 — — 2.11 <1.00
MW-4 9/20/2006 (NS) 101.01 18.62 - 82.39 - - - - - - - - - - - -
MW-4 1/12/2007 (NS) 101.01 — - — — — — — - - — — — — — —
MW-4 3/9/2007 (NS) 101.01 13.59 - 87.42 - - - - - - - - - - - -
MW-4 6/6/2007 (NS) 101.01 14.50 - 86.51 — — — — - - — — — — — —
MW-4 9/4/2007 (NS) 101.01 16.71 - 84.30 - - - - - - - - - - - -
MW-4 11/12/2007 (NS) 101.01 17.99 - 83.02 — — — — - - — — — - — -
MW-4 5/29/2008 (NP) 101.01 16.18 - 84.83 <50.0 - - <0.500 <0.500 <0.500 <3.00 <1.00 - - - -
MW-4 12/16/2008 (NP) 101.01 19.15 - 81.86 <50.0 — — <0.500 <0.500 <0.500 <3.00 <1.00 — — — —
MW-4 4/14/2009 (NP) 101.01 17.60 - 83.41 <50.0 - - <0.500 <0.500 <0.500 <1.00 <1.00 - - 2.28 <1.00
MW-4 10/22/2009 (NP) 101.01 19.29 - 81.72 <50.0 — — <1.00 <1.00 <1.00 <2.00 <1.00 — — <2.00 <2.00
MW-4 5/24/2010 (NP) 101.01 14.91 - 86.10 <50 - - <0.50 <0.50 <0.50 <1.0 <1.0 - - 3.6 <2.0
MW-4 5/24/2010 (Dup)(NP) 101.01 14.91 - 86.10 <50 — — <0.50 <0.50 <0.50 <1.0 <1.0 — — 3.5 <2.0
MW-4 11/10/2011 (LFP) 101.01 13.37 0.0 87.64 <50.0 - - <1.0 <1.0 <1.0 <3.0 <1.0 - - <10.0 -
MW-4 2/20/2012 (LF) 101.01 11.60 0.0 89.41 <50.0 — — <1.0 <1.0 <1.0 <3.0 <1.0 — — <10.0 <10.0
MW-5 | 2/20/2012 | (LF) [ -- [ 1100 | 00 ] -- [ 198 [ -- [ - [ 1.1 <1.0 6.3 <3.0 <1.0 -- - <10.0 <10.0
MW-6 | 2/20/2012 | (LF) [ -- [ 1145 | 00 ] -- | <500 | -- [ -- [ <10 <1.0 <1.0 <3.0 <1.0 -- - <10.0 <10.0
MW-7 2/20/2012 (LF) - 10.82 0.0 - <50.0 — — <1.0 <1.0 <1.0 <3.0 <1.0 — — <10.0 <10.0
MW-7 2/20/2012 (Dup)(LF) - 10.82 0.0 - <50.0 - - <1.0 <1.0 <1.0 <3.0 <1.0 - - <10.0 <10.0

Notes:

BOLD = constituent detected above MTCA Cleanup Levels

All analytical results are presented in micrograms per liter (ug/L).

GRO, DRO, and HO methods by Ecology NW Methods; BTEX, MTBE, and EDB by 8260B, lead by USEPA 6000/7000 Series, EDC by USEPA 8011.
Historical analysis (by former consultant) of BTEX, MTBE, and EDB by USEPA 8021B and confirmed with USEPA 8260B, if necessary.
Groundwater elevation = If NAPL is present, the elevation is corrected according to the following formula: (TOC elevation - depth to water ) + (0.8 X NAPL Thickness).
800/1,000 = GRO MTCA cleanup levels with benzene present (800) and without (1,000).

Data collected prior to 2010 were provided by previous consultants and are included as historical reference only.

Site resurveyed in 2010. TOC elevation in reference to North American Vertical Datum 88 and North American Datum 83/98.
TOC/DTW/LNAPL/GWE measurements are in feet (ft)

BTEX = benzene, toluene, ethylbenzene, and total xylenes

DRO = total petroleum hydrocarbons - diesel range organics

DTW = depth to water below TOC

(Dup) = duplicate sample

Ecology = Washington State Department of Ecology

EDB = ethylene dibromide

EDC = 1,2-dichloroethane

GRO = total petroleum hydrocarbons - gasoline range organics

GWE = groundwater elevation above mean sea level

HO = total petroleum hydrocarbons - heavy oil range organics

(LFP) = low flow purge sampling

MTBE = methyl tertiary-butyl ether

NAPL = non-aqueous phase liquid thickness

NM = not measured

(NP) = no purge sampling

(NS) = not sampled

(P) = purge sampling

TOC = top of casing

USEPA = United States Environmental Protection Agency

-- = not analyzed/not applicable

< = Not detected greater than laboratory reporting limit. Value listed is laboratory detection limit.
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Table 2a
Soil Sampling Analytical Results

Remedial Action Plan
ARCO Facility No. 5445
665 23 Avenue
Seattle, Washington

Boring [ Date [ Depth (feet) GRO DRO HO VPH/TVPH Benzene Toluene Ethylbenzene Total Xylenes MTBE EDB EDC Lead
Model Toxics Control Act (MTCA) Cleanup Levels (a) 30/100 2,000 2,000 NE 18 6,400 8,000 16,000 0.1 0.005 NE 250
D-1-4.0 7/9/2004 4.0 6.45 NA NA NA <0.0300 <0.0500 <0.0500 <0.100 <0.100 NA NA 3.75
D-2-3.0 7/9/2004 3.0 <5.00 NA NA NA <0.0300 <0.0500 <0.0500 <0.100 <0.100 NA NA 2.61
D-3-6.0 7/9/2004 6.0 <5.00 NA NA NA <0.0300 <0.0500 <0.0500 <0.100 <0.100 NA NA 4.22
D-4-3.0 (b) 7/9/2004 3.0 116 NA NA NA <0.0300 0.246 0.185 6.72 <0.100 NA NA 33.2
D-4-11.5 (b) 7/9/2004 11.5 1,220 NA NA NA 1.82 18.6 12.1 59.5 <1.00 NA NA 9.81
P-7-3.0 7/9/2004 3.0 <5.00 NA NA NA <0.0300 <0.0500 <0.0500 <0.100 <0.100 NA NA 1.30
P-8-3.5 7/9/2004 3.5 72.3 NA NA NA <0.0300 <0.0500 <0.0500 0.151 <0.100 NA NA 136
D-4-15.0 7/13/2004 15.0 <5.00 <10.0 <25.0 <5.00/<35.0 <0.0300 <0.0500 <0.0500 <0.100 <0.100 NA NA 1.64
D-4-13.0-SWW 7/13/2004 13.0 <5.00 <10.0 <25.0 <5.00/<35.0 <0.0300 <0.0500 <0.0500 0.103 <0.100 NA NA 5.66
D-4-13.0-SWE 7/13/2004 13.0 <5.00 <10.0 <25.0 <5.00/<35.0 <0.0300 <0.0500 <0.0500 <0.100 <0.100 NA NA 1.49
MW-1-15.0 9/27/2005 15.0 <5.00 NA NA NA <0.0300 <0.0500 <0.0500 <0.100 <0.100 NA NA 1.65
MW-1-20.0 9/27/2005 20.0 <3.87 NA NA NA <0.0232 <0.0387 <0.0387 <0.0773 <0.0773 NA NA 1.66
MW-2-5.0 9/27/2005 5.0 3,600 NA NA NA 211 4.2 39.7 126 <1.80 <0.0902 <0.0902 1.99
MW-2-15.0 9/27/2005 15.0 4.64 NA NA NA 0.0604 0.0435 0.168 0.358 <0.0745 NA NA 1.61
MW-2-20.0 9/27/2005 20.0 <4.19 NA NA NA 0.0673 <0.0419 <0.0419 <0.0838 <0.0838 NA NA 3.89
MW-2-25.0 9/27/2005 25.0 <3.78 NA NA NA <0.0272 <0.0378 <0.0378 <0.0756 <0.0756 NA NA 1.95
MW-3-20.0 9/27/2005 20.0 <3.87 NA NA NA <0.0232 <0.0387 <0.0387 <0.0773 <0.0773 NA NA 1.46
MW-4-15.0 9/27/2005 15.0 <4.07 NA NA NA <00244 <0.0407 <0.0407 <0.0815 <0.0815 NA NA 3.03
MW-5-10 2/3/2012 10.0 6.5 211 96.7 © <0.0031 (¢) <0.0031 (c) <0.0031 (c) <0.0092 () © NA NA 14.2
MW-5-15 2/3/2012 15.0 <6.3 <17.7 <70.6 NA <0.0032 <0.0032 <0.0032 <0.0095 NA NA NA 10.8
MW-5-22 2/3/2012 22.0 <5.5 <17.8 <71.3 NA <0.0030 <0.0030 <0.0030 <0.0091 NA NA NA 1.4
MW-6-20 2/3/2012 20.0 <7.0 <16.7 <66.8 NA <0.0036 <0.0036 <0.0036 <0.0109 NA NA NA 2.3
DUP-1 2/3/2012 20.0 <7.1 <16.1 <64.2 NA <0.0042 <0.0042 <0.0042 <0.0125 NA NA NA 2.6
MW-6-28 2/3/2012 28.0 <6.6 <16.7 <66.7 NA <0.0038 <0.0038 <0.0038 <0.0113 NA NA NA 2.1
MW-7-15 2/3/2012 15.0 <5.8 <16.8 <67.3 NA <0.0032 <0.0032 <0.0032 <0.0096 NA NA NA 2.8
MW-7-20 2/3/2012 20.0 <5.7 <17.4 <69.5 NA <0.0038 <0.0038 <0.0038 <0.0113 NA NA NA 15
MW-7-25 2/3/2012 25.0 <6.2 <16.3 <65.2 NA <0.0036 <0.0036 <0.0036 <0.0107 NA NA NA 25
Notes:
Bold and shaded cellsrepresent concentrations greater than applicable MTCA Method A and B Cleanup Levels.
All analytical results are in milligrams per kilogram (mg/kg). BTEX by USEPA 8260
Depths are listed in feet below ground surface. GRO, DRO, HO methods by Ecology NW Methods
BTEX = benzene, toluene, ethylbenzene, and total xylenes Lead by USEPA 6000/7000 Series
DRO = total petroleum hydrocarbons in the diesel range 30/100 = GRO MTCA cleanup levels with benzene present (30) and without (100)
EDB = Ethylene Dibromide
EDC = Ethylene Dichloride (a) MTCA Method A CULs presented with the following exceptions: benzene, toulene, ethylbenzene, and total xylenes; MTCA Method B CULs apply for these analytes.
GRO = total petroleum hydrocarbons in the gasoline range (b) Area where this sample was collected was over-excavated to depths between 13 and 15 feet bgs and resampled; samples from bottom of excavation are below applicable CULs (samples D-4-15.0,
HO = total petroleum hydrocarbons in the oil range D-4-13.0-SWW, and D-4-13.0-SWE).
NA = not analyzed (c) Results from VPH/EPH analyses are presented in Table 2b.

NE = not established

< = Not detected greater than laboratory reporting limit. Value listed is laboratory detection limit.
TVPH = total volatile petroleum hydrocarbon

VPH = volatile petroleum hydrocarbon
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Table 2b
2012 Soil EPH/VPH Analytical Results

Remedial Action Plan
ARCO Facility No. 5445
665 23rd Avenue
Seattle, Washington

Extractable Petroleum Volatile Petroleum
Hydrocarbons Hydrocarbons
Sample ID MW-5-10
Depth 5.0-10.0
Date 2/3/2012
Al-H Ar-H Al-H Ar-H
C5-C6 -- <0.503 <0.716 --
C6-C8 -- <0.503 <0.716 --
C8-C10 27.5 0.98 <0.716 34.6
C10-C12 45.2 6.38 20.8 11.9
C12-C13 -- 16.8 -- --
C12-C16 22.4 -- 1.65 34.6
Cl6-C21 <5.69 -- -- --
C21-C34 6.49 -- -- --
Benzene -- <0.503 -- --
Toluene -- <0.503 -- --
Ethylbenzene -- <0.503 -- --
m,p-Xylene -- <0.503 -- --
0-Xylene -- <0.503 -- --
Naphthalene -- <0.503 -- --
MTBE -- <0.503

Notes:

All analytical results are in milligrams per kilogram (mg/kg).
Extractable petroleum hydrocarbons (EPH) by NWEPH.
Volatile petroleum hydrocarbons (VPH) by NWVPH.

-- = not analyzed

Al-H =aliphatic hydrocarbon

Ar-H = aromatic hydrocarbon

Depth = depth in feet below ground surface
MTBE =methyl tertiary-butyl ether
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Table 3
Groundwater Biogeochemical Parameter Results

Remedial Action Plan
ARCO Facility No. 5445

665 23" Avenue
Seattle, Washington

. o Total Alkalinity . Nitrogen, Dissolved Specific

Foeé:?i\cl)?l M?Ar;:lflrg'g Sa%at(leed (mglL as Sulf/aLt(-,; Su”/'fi Nitrite/Nitrate Metr;ane Total/ll_rgn Iron pH® | Conductivity Notes
Source zone MW-1 2/20/2012 349 4.1 ND <0.040 ND <0.050 4490 6850 3100 6.59 665 Pre-Injection Baseline Sampling
Cross-gradient MW-2 2/20/2012 230 39.5 ND <0.040 0.29 18.2 ND <100 [ ND <100 6.47 497 Pre-Injection Baseline Sampling
Upgradient MW-4 2/20/2012 111 19.8 ND <0.040 3.1 ND <6.6 140 ND <100 5.68 272 Pre-Injection Baseline Sampling
Cross-gradient MW-5 2/20/2012 183 290.1 ND <0.040 1.7 854 215 ND <100 6.59 425 Pre-Injection Baseline Sampling
Cross-gradient MW-7 2/20/2012 110 15.7 ND <0.040 ND <0.050 ND <6.6 15,000 7,900 6.74 281 Pre-Injection Baseline Sampling
Notes:
! Total alkalinity analyzed using SM method 2320B. "ND <" = Indicates analyte not detected above Method Reporting Limit
2 Sulfate analyzed by USEPA method 300.0. CaCo; = calcium carbonate
3 Nitrogen, nitrite/nitrate analyzed by USEPA method 353.2. mg/L = milligrams per liter
4 Methane analyzed using method RSK 175. Hg/L = micrograms per liter

® Total and dissolved lead and iron analyzed by USEPA method 6010.
5 pH readings are in standard units, collected using a calibrated YSI multi-meter.
7 Specific conductivity measured using a calibrated YSI multi-meter.

Tables 1-5_061412_DRAFT.xlsx ARCADIS Page 1 of 1



Table 4
Sulfate Loading Conceptual Design
IwW-1

Remedial Action Plan
ARCO Facility No. 5445
665 23" Avenue
Seattle, Washington

Design Elements Quantity Units Notes
Aquifer Characteristics
Mobile Porosity (8,) Assumed
Total Porosity (8,) Assumed
Injection Wells and Volume
Screened Interval (h) 10 ft Screen length for IW-1, IW-2
Total Number of Injection Wells Required (#IW) 2 wells
Radius of Influence (ROI) 15 ft Assumed

353
Required injection volume per foot of screen (Vinj/ft) 529 gal  Vinj/ft = (m*ROI2*h*6m*7.48)/h
Total required injection volume per well (V) 5,287 gal  Viy = Vfftth
Total required injection volume per event (V) 10,575 gal Vi =V #IW
Mass Loading
Target in situ concentration of SO, 220 g/L  Target SO, Concentration = Sorbed and Aqueous Mass (Ibs TPH) * 5 (Ibs
sulfate/lbs TPH) / total injection volume (gallons) * 0.27 (gallon/Liter) * (453.59
g/lbs)

Sulfate Loading
Target Sulfate Concentration in Aquifer (AC so42.) 2,200 mg/L
Target Sulfate Concentration in Aquifer (AC go42.) 0.018 Ib/gal  Conversion
Unit Weight of Water (y,,) Ib/gal  Assumed
Target Sulfate Mass Percentage in Aquifer AM% so4,. 0.22% % M%s042. = ACs042. /Y
Dilution in Aquifer (D) 2 X Assumed aquifer dilution of 2X
Formula Weight of Magnesium Sulfate Heptahydrate (FW ygso47+20) 246 g/mol  FWygsea-7t20 = MWigtMW+4*MW o+ 7*MW 50
Formula Weight of Sulfate (FW so4,.) 96 g/mol  FWgpsp. = MWg+4*MWq
Formula Weight of Magnesium (FW ) 24 g/mol  FWyg = MWy,
Magnesium Sulfate Hepta Hydrate:Sulfate Mass Ratio (FW ygsos-7r20:FWso42.) 26 - FWigsoa7h20:F Wsoaz.= FWMgsos/FWsoss.
Magnesium:Magnesium Sulfate Hepta Hydrate Mass Ratio (FW y,:FWya2s208) 0.098 - FWig:FWigsoa-7H20= FWing/FWigsos
Mass Percentage of Injection Strength as Sulfate (IM% so42.) 0.4% % IM%g042. = D*M%s042.
Injection Strength as Sulfate (ICg042.) 0.037 Ib/gal  1Cso42- = IM%s042.*Vu
Injection Strength as Sulfate (ICg042.) 4,400 mg/L  Conversion
Injection Strength of Magnesium Sulfate Hepta Hydrate (Cwgsos+7H20) 11,275 mg/L  Cugsos = ICsoaz-"FWigsoa7r20:FWsoso. (@approximate solubility @ 20°C = 710 g/L)
Injection Strength of Magnesium Sulfate Hepta Hydrate (Cgsoe) 0.09 Ib/gal
Injection Strength of Magnesium Sulfate Hepta Hydrate (Cgs04) 0.09 Ib/gal  Check
Mass Percentage of Injection Strength as Magnesium Sulfate Hepta Hydrate (IM% wgso4) 1.1% %
Sulfate requirement per well (SO4%/W) 194 bs  SO4%/W = (ICs042.)*Vini

Sulfate requirement per event (S04 “/Event) lbs  SO,“/Event = SO, /W*#IW
lbs MgSO,/Event = SO,“/Event*FWMgSO,:FWSO,*

lbs  CHECK: MgSO,z0/Event = CMSO 471120 Vior

Magnesium Sulfate Hepta Hydrate requirement per event (MgSO ,/event)

Magnesium Sulfate Hepta Hydrate requirement per event (MgSO ,/event)

Injection Timeframe

Assumed per well injection rate (Q ) 2 gpm  Design Parameter

Assumed hours worked per day 10 hr/d  Assumed

Injection hours per day (tapor) 10 hr/d  Assumed - continuous gravity feed not possible
Time to complete injection at one well cluster (t ) 45 hours  tigj = (Vigj)/(Qir*60)

Number of wells for Simultaneous Injection 2

Length of injection 5 days

Time required for travel, setup/teardown, mix batches each day (t setup) hours Change this with local site knowledge
Required Technician Oversight Assumed

Field Technician Oversight Time 46 hours

Total time to complete injection (t o) 6 days ttot = (tinj+tsetup)/tlabor
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Table 5

Sampling Schedule for Sulfate Injections

Remedial Action Plan
ARCO Facility No. 5445
665 23" Avenue
Seattle, Washington

€0 oy M?F-I;EExt/)y Total and (Fii:jc:f;idlteer) Sutl)]?te Nitrate as Dissolved Iron Conductivity by | Temperature by
ML NWTPH- 1 sgpa | Dissolved | ysepa’| usepa [MItrogen by i ciieredy | Methane by | 5o nnole Meter | Downhole Meter | PH PY Downhole Meter
GX 8260 Lead by 376.1 300.0 USEPA by EPA 6010 RSK 175
USEPA 6020* 300.0
Baseline
MW-8 [ x | X [ [ X | [ X [ X X X X
During Injection Event
MW-1 X X X
MW-5 X X X
MW-8 X X X
Tank Sample X X X X
Last Day of Injections (Day Zero)
MW-1 X X X X
MW-5 X X X X
MW-8 X X X X
Month 1 Sampling
MW-1 X X X X X X
MW-5 X X X X X X
MW-8 X X X X X X
Month 2 Sampling (Planned in conjunction with routine semi-annual sampling)
MW-1 X X X X X X X X X X X
MW-5 X X X X X X X X X X X
MW-8 X X X X X X X X X X X
Notes:

Groundwater samples will be collected using grab sampling methods. Prior to collection, one casing volume will be purged using a bailer.

* Total and dissolved lead will only be sampled if event is part of routine semi-annual sampling

Tables 1-5_061412_DRAFT.xIsx
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fr ARCADIS

Libby Goldstein

Washington State Department of Ecology
NW Regional Office

3190 160" Avenue Southeast

Bellevue, WA, 98008-5452

Subject:

Annual Site Activities Report, 2012
Former ARCO Facility No. 5445
Multi-Site VCP No. NW2444

665 23" Avenue

Seattle, Washington 98122

Dear Ms. Goldstein:

On behalf of BP West Coast Products, LLC. (BP), ARCADIS U.S., Inc. (ARCADIS) is
pleased to submit this Annual Site Activities Report, 2012 for the above referenced
facility (the Site). The Site currently operates as an active retail gasoline station
located at 665 23rd Avenue, in Seattle, Washington. A Site location map is
presented in Figure 1.

On February 20" and October 29", 2012, ARCADIS conducted semi-annual
groundwater monitoring activities at the Site. During the February 20" event,
monitoring wells MW-1 through MW-7 were gauged and sampled via low flow
sampling methods. During the October 29" event, monitoring wells MW-1, MW-5,
and MW-8 were gauged and sampled via purge methods, using disposable bailers.
Groundwater samples were analyzed for gasoline range organics (GRO) according
to Northwest Method NWTPH-GX, for benzene, toluene, ethylbenzene, total xylenes
(BTEX collectively) and methyl tertiary butyl ether (MTBE) by Environmental
Protection Agency (EPA) Method 8260, and for dissolved and total lead by EPA
Method 6010. Field data sheets are included as Appendix A.

Samples were collected in laboratory provided bottles and placed in a cooler with ice.

Samples were submitted to Pace Analytical Services, Inc., in Seattle, Washington,
under standard chain-of-custody protocol. The laboratory analytical report and
chain-of-custody documentation are included as Appendix B.

During the February 20" 2012 monitoring event, groundwater conditions at the Site
remained generally consistent with previous years. The depth to groundwater during

Imagine the result

ARCADIS U.S., Inc.
1100 Olive Way

Suite 800

Seattle

Washington 98101
Tel 206.325.5254

Fax 206.325.8218
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Date:
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Our ref:
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this sampling event ranged between 10.82 feet below top of casing (btoc) in well
MW-7 to 20.60 feet btoc in well MW-2. Groundwater elevations during this sampling
event ranged from 260.40 feet above mean sea level (msl) in well MW-3 to 268.19
feet above msl in well MW-6. Groundwater elevations from wells MW-2 and MW-3
are not consistent with the other Site wells; these wells are screened at deeper
intervals, between 20 and 25 feet below ground surface (bgs) to 40 and 45 feet bgs.

A gauging event was conducted on March 20", 2012, the depth to groundwater
ranged between 10.22 feet btoc in well MW-5 to 10.78 feet btoc in well MW-4.
Groundwater elevations during this gauging event ranged from 266.50 feet above
msl in well MW-1 to 268.98 feet above msl in well MW-6. The inferred direction of
groundwater flow is to the east-southeast, based on the March 20", 2012 gauging
event. Groundwater gauging data are presented in Table 1 and Figure 2.

During the February 20", 2012 sampling event, groundwater samples collected from
one monitoring well contained constituents of concern (COCs) at concentrations
greater than the Model Toxics Control Act Method A Cleanup Levels (MTCA A CULS)
for GRO (800 micrograms per liter (ug/L)), benzene (5 pg/L), and ethylbenzene (700
ug/L). The samples collected from well MW-1 contained concentrations of GRO,
benzene, and ethylbenzene (11,600 pg/L, 780 pg/L, and 1,540 pg/L, respectively)
greater than the MTCA A CUL.

Analytical results for groundwater collected from monitoring wells MW-2 and MW-5
did not identity COCs at concentrations greater than the MTCA A CULs. Analytical
results for groundwater collected from monitoring wells MW-3, MW-4, MW-6, MW-6
duplicate sample (DUP), and MW-7 did not identify COCs at concentrations greater
than the laboratory reporting limits (RLs). Analytical results are presented in Table 1
and Figure 2.

A limited gauging and sampling event was conducted on October 29" 2012. The
depth to groundwater during this sampling event ranged between 11.80 feet btoc in
wells MW-1 and MW-8 to 12.30 feet btoc in well MW-5. Groundwater elevations
during this sampling event ranged from 264.90 feet above msl in well MW-8 to
265.39 feet above msl in well MW-1. Groundwater gauging data are presented in
Table 1 and Figure 3.

During the October 29" 2012 sampling event groundwater samples collected from
one monitoring well contained COCs at concentrations greater than the MTCA A
CULs for GRO, benzene, and ethylbenzene. The sample collected from well MW-1
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contained concentrations of GRO, benzene, and ethylbenzene (8,720 ug/L, 284
pa/L, 1,790 pg/L, respectively) greater than the MTCA A CUL.

Analytical results for groundwater collected from monitoring well MW-5 and DUP did
not identify COCs at concentrations greater than the MTCA A CULs. Analytical
results for groundwater collected from monitoring well MW-8 did not identify COCs at
concentrations greater than the laboratory RLs. Analytical results are presented in
Table 1 and Figure 3.

In February 2012, activities were conducted to prepare for the implementation of
remedial activities at the Site. On February 3", 2012, three soil borings were
advanced at the site and converted to groundwater monitoring wells MW-5, MW-6, and
MW-7. Between February 9" and 19", 2012, rising-head aquifer tests (slug tests) were
conducted on monitoring wells MW-1 and MW-4. In addition, step tests were also
conducted at the wells, where potable water was injected into the Site wells at variable
flow rates to determine target flow rates to be achieved during injection activities. During
these tests, a pressure transducer with data logging capabilities was placed into each
well to measure water level. On February 20, 2012, ARCADIS conducted pre-injection
baseline groundwater biogeochemical indicator sampling in conjunction with
groundwater monitoring activities at the site. During this event, one source zone well
(MW-1), three cross gradient wells (MW-2, MW-5, and MW-7), and one upgradient well
(MW-4) were sampled for pre-injection baseline parameters of total alkalinity, sulfate,
sulfide, nitrite/nitrate, methane, and total and dissolved iron, using low-flow
methodology. Results from the aforementioned site characterization activities were
reported in the Remediation Action Plan dated June 14, 2012.

On May 17", 2012, one monitoring well (MW-8) and two injection wells (IW-1 and IW-
2) were installed at the Site. Soil analytical results are presented in Table 2 and
Figure 4. Analytical results are included in Appendix B and boring logs are included
in Appendix C.

A magnesium sulfate (MgSQ,) injection event took place between August 22" and
August 31%, 2012. The purpose of the injection event was to stimulate sulfate
reducing bacteria in order to provide anaerobic bio oxidation to COC in the treatment
area. A total of 10,000 gallons of MgSO, was injected, with a permit from the
Underground Injection Control (UIC) Program number 31643. The UIC permit is
included in Appendix D. Field notes and data sheets are included as Appendix E.
Summary of injection events and tank batch readings are presented in Tables 3 and
4, respectively.
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The next groundwater monitoring event at the Site is scheduled for the first half of
2013. Pending analytical and geochemical results associated with the MgSQO,
injection event, ARCADIS will evaluate additional MgSOy, injection events in 2013.
Results from future injection events will be reported in the 2013 Annual Site Activities
Report.

Should you have any questions or if ARCADIS can be of further assistance, please
contact Scott Zorn at (206) 726-4709.

Sincerely,

ARCADIS U.S,, Inc.

G
Scott Zo
Principal Ge st

CC: City Neighbor | Rebecca K. Andresen |

Attachments:

Table 1 Groundwater Gauging Data and Selected Analytical Results

Table 2 Soil Sampling Analytical Results - 2012

Table 3 Summary of Injection Volume and Flow Rates

Table 4 Tank Batch Readings

Figure 1 Site Location Map

Figure 2 Groundwater Contour Map with Analytical Results February 20",
2012

Figure 3 Groundwater Contour Map with Analytical Results October 29",
2012

Figure 4 Site Plan with Soil Analytical Results
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Appendix A Groundwater Monitoring Field Data Sheets

Appendix B Laboratory Report and Chain-of-Custody Documentation
Appendix C Boring Logs

Appendix D Underground Injection Control Permit

Appendix E Injection Field Notes and Data Sheets
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Table 1
Groundwater Gauging Data and Select Analytical Results
WA-05445

665 23rd Avenue, Seattle, WA 98122

All analytical results are presented in micrograms per liter (ug/L)

Well Date Notes TOC DTW NAPL GWE GRO DRO HO Benzene Toluene |Ethylbenzene |Total Xylenes| MTBE EDB EDC Total Lead D'sLseoa:(‘j’ed
Model Toxics Control Act (MTCA) Method A Cleanup Levels (CLs) in pg/L 800/1,000 500 500 5 1,000 700 1,000 20 0.01 5 15 15
MW-1 9/13/2005 P) 100.00 18.92 -- 81.08 662 - -- 78.6 0.728 43.1 2.3 45.2 <0.010 <1.00 6.07 <1.00
MW-1 5/4/2006 (P) 100.00 15.31 - 84.69 372 -- -- 110 36.2 167 216 <5.00 - - <1.00 <1.00
MW-1 9/20/2006 P) 100.00 17.50 - 82.50 291 -- -- 9.55 <0.500 8.11 6.61 4.88 - - -- --
MW-1 1/12/2007 P) 100.00 14.73 -- 85.27 9,800 - - 1,370 3.81 799 221 9.85 - -- - -
MW-1 3/9/2007 P) 100.00 13.13 - 86.87 3,580 -- -- 642 <5.00 457 230 <1.00 - - -- --
MW-1 6/6/2007 P) 100.00 13.85 -- 86.15 1,080 - - 190 0.72 304 168 2.61 - -- - -
MW-1 9/4/2007 P) 100.00 15.90 - 84.10 9,190 -- -- 1,920 4.44 2,160 1,670 5.4 -- - - --
MW-1 11/12/2007 P) 100.00 17.04 -- 82.96 9,670 - - 2,600 7.25 700 276 9.1 - -- - -
MW-1 5/29/2008 (NP) 100.00 15.38 - 84.62 1,220 - -- 342 4.96 78.9 98.7 7.01 - - -- --
MW-1 12/16/2008 (NP) 100.00 18.12 -- 81.88 3,140 - - 727 17 81.8 25.8 15.9 - -- - -
MW-1 4/14/2009 (NP) 100.00 16.63 - 83.37 81.8 -- -- 11.7 <0.500 0.801 <1.00 3.01 - - 3.16 <1.00
MW-1 10/22/2009 (NP) 100.00 18.25 - 81.75 1,700 - - 900 33 110 52 5.8 - - <2.00 <2.00
MW-1 5/24/2010 (NP) 100.00 14.03 - 85.97 <50 -- -- <0.50 <0.50 <0.50 <1.0 <1.0 -- -- 3.2 <2.0
MW-1 11/10/2011 (LFP) 100.00 13.13 0.0 86.87 17,800 -- -- 717 15.5 2,010 1,780 <1.0 - - <10.0 -
MW-1 2/20/2012 (LFP) 277.19 11.50 0.0 265.69 11,600 - -- 780 2.7 1,540 717 <1.0 - - <10.0 <10.0
MW-1 3/20/2012 (NS) 277.19 10.69 0.0 266.50 - - - - -- - - - - -- -- -
MW-1 10/29/2012 (P) 277.19 11.80 0.0 265.39 8,720 -- -- 284 2.5 1,790 556 <1.0 -- - <3.0 <3.0
MW-2 9/13/2005 P) 101.04 24.97 - 76.07 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <1.00 <0.010 <1.00 <1.00 <1.00
MW -2 5/4/2006 (P) 101.04 23.40 - 77.64 88.1 - - 1.01 <0.500 2.3 5.41 1.31 - -- <1.00 <1.00
MW-2 9/20/2006 P) 101.04 24.70 - 76.34 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 1.47 - -- -- --
MW -2 1/12/2007 (P) 101.04 25.61 - 75.43 <50.0 - - <0.500 <0.500 <0.500 <1.00 1.16 - -- -- -
MW-2 3/9/2007 P) 101.04 22.31 - 78.73 <50.0 -- -- <0.500 <0.500 <0.500 <3.00 1.57 - -- -- --
MW -2 6/6/2007 (P) 101.04 22.80 - 78.24 <80.0 - - <0.500 <0.500 <0.500 <1.00 1.38 - -- -- -
MW-2 9/4/2007 P) 101.04 23.13 - 77.92 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 1 - -- -- --
MW -2 11/12/2007 (P) 101.04 23.84 - 77.20 <50.0 - - <0.500 <0.500 <0.500 <3.00 1.39 - -- -- -
MW-2 5/29/2008 (NP) 101.04 22,71 - 78.33 <50.0 -- -- <0.500 <0.500 <0.500 <3.00 1.85 - -- -- --
MW -2 12/16/2008 (NP) 101.04 25.16 - 75.88 <50.0 - - <0.500 <0.500 <0.500 <3.00 1.18 - -- -- -
MW-2 4/14/2009 (NP) 101.04 24.21 - 76.83 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 1.79 -- -- 1.27 <1.00
MW -2 10/22/2009 (NP) 101.04 25.04 - 76.00 <50.0 - - <1.00 <1.00 <1.00 <2.00 1.8 - -- <2.00 <2.00
MW-2 5/24/2010 (NP) 101.04 21.90 - 79.14 <50 -- -- <0.50 <0.50 <0.50 <1.0 1.1 -- -- 3.0 <2.0
MW -2 11/10/2011 (LFP) 101.04 20.96 0.0 80.08 <50.0 - - <1.0 <1.0 <1.0 <3.0 1.8 - -- <10.0 -
MW-2 11/10/2011 (Dup)(LFP) 101.04 20.96 0.0 80.08 <50.0 -- -- <1.0 <1.0 <1.0 <3.0 1.5 - -- <10.0 --
MW-2 2/20/2012 (LFP) 278.28 20.60 0.0 257.68 <50.0 - - <1.0 <1.0 <1.0 <3.0 2.1 - -- <10.0 <10.0
MW-3 9/13/2005 (P) 102.56 24.70 - 77.86 <50.0 - - 0.598 <0.500 <0.500 <1.00 <1.00 <0.010 <1.00 16.1 <1.00
MW-3 5/4/2006 P) 102.56 22.31 - 80.25 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <1.00 -- -- <1.00 <1.00
MW-3 9/20/2006 (NS) 102.56 24.03 - 78.53 - - - - -- - - - - -- -- -
MW-3 1/12/2007 (NS) 102.56 -- -- -- - - -- -- - -- -- -- -- - - --
MW-3 3/9/2007 (NS) 102.56 20.61 - 81.95 - - - - -- - - - - -- -- -
MW-3 6/6/2007 (NS) 102.56 20.90 -- 81.66 - - -- -- - -- -- -- -- - - --
MW-3 9/4/2007 (NS) 102.56 22.48 - 80.08 - - - - -- - - - - -- -- -
MW-3 11/12/2007 (NS) 102.56 23.92 -- 78.64 - - -- -- - -- -- -- -- - - --
MW-3 5/29/2008 (NP) 102.56 21.86 - 80.70 <50.0 - - <0.500 <0.500 <0.500 <3.00 <1.00 - -- - -
MW-3 12/16/2008 (NP) 102.56 25.55 - 77.01 <50.0 -- -- <0.500 <0.500 <0.500 <3.00 <1.00 - -- -- --
MW-3 4/14/2009 (NP) 102.56 23.44 - 79.12 <50.0 - - <0.500 <0.500 <0.500 <1.00 <1.00 - -- <1.00 <1.00
MW-3 10/22/2009 (NP) 102.56 25.51 - 77.05 <50.0 -- -- <1.00 <1.00 <1.00 <2.00 <1.00 -- -- <2.00 <2.00
MW-3 5/24/2010 (NP) 102.56 20.19 - 82.37 <50 - - <0.50 <0.50 <0.50 <1.0 <1.0 - -- <2.0 <2.0
MW-3 11/10/2011 (LFP) 102.56 20.40 0.0 82.16 <50.0 -- -- <1.0 <1.0 <1.0 <3.0 <1.0 - -- <10.0 --
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Table 1
Groundwater Gauging Data and Select Analytical Results
WA-05445

665 23rd Avenue, Seattle, WA 98122

All analytical results are presented in micrograms per liter (ug/L)

Well Date Notes TOC DTW NAPL GWE GRO DRO HO Benzene Toluene |Ethylbenzene |Total Xylenes| MTBE EDB EDC Total Lead D'SLSeOa:(‘j’ed

Model Toxics Control Act (MTCA) Method A Cleanup Levels (CLs) in ug/L 800/1,000 500 500 5 1,000 700 1,000 20 0.01 5 15 15

[ mw-3 | 2/202012 | (LFP) [ 27979 | 1939 | 00 | 26040 | <500 - - [ <1.0 [ <10 ] <1.0 | <3.0 [ <1.0 | - - | <100 | <100 |
MW-4 9/13/2005 P) 101.01 20.31 - 80.70 <50.0 ~ - <0.500 <0.500 <0.500 <1.00 <1.00 <0.010 <1.00 14.6 <1.00
MW-4 5/4/2006 P) 101.01 15.85 - 85.16 <50.0 — - <0.500 <0.500 <0.500 <1.00 <1.00 - - 211 <1.00
MW-4 9/20/2006 (NS) 101.01 18.62 - 82.39 - - - - - - - - - - - -
MW-4 1/12/2007 (NS) 101.01 - - - - - - - - - - - - - - -
MW-4 3/9/2007 (NS) 101.01 13.59 - 87.42 - - - - - - - - - - - -
MW-4 6/6/2007 (NS) 101.01 14.50 - 86.51 - - - - - - - - - - - -
MW-4 9/4/2007 (NS) 101.01 16.71 - 84.30 - - - - - - - - - - - -
MW-4 11/12/2007 (NS) 101.01 17.99 - 83.02 - - - - - - - - - - - -
MW-4 5/29/2008 (NP) 101.01 16.18 - 84.83 <50.0 ~ - <0.500 <0.500 <0.500 <3.00 <1.00 - - - -
MW-4 12/16/2008 (NP) 101.01 19.15 - 81.86 <50.0 — - <0.500 <0.500 <0.500 <3.00 <1.00 - - - -
MW-4 4/14/2009 (NP) 101.01 17.60 - 83.41 <50.0 ~ - <0.500 <0.500 <0.500 <1.00 <1.00 - - 2.28 <1.00
MW-4 10/22/2009 (NP) 101.01 19.29 - 81.72 <50.0 — - <1.00 <1.00 <1.00 <2.00 <1.00 - - <2.00 <2.00
MW-4 5/24/2010 (NP) 101.01 14.91 - 86.10 <50 ~ - <0.50 <0.50 <0.50 <1.0 <1.0 - - 3.6 <2.0
MW-4 5/24/2010 (Dup)(NP) 101.01 14.91 - 86.10 <50 - - <0.50 <0.50 <0.50 <1.0 <1.0 - - 35 <2.0
MW-4 11/10/2011 (LFP) 101.01 13.37 0.0 87.64 <50.0 ~ - <1.0 <1.0 <1.0 <3.0 <1.0 - - <10.0 -
MW-4 2/20/2012 (LFP) 278.22 11.60 0.0 266.62 <50.0 — - <1.0 <1.0 <1.0 <3.0 <1.0 - - <10.0 <10.0
MW-4 3/20/2012 (NS) 278.22 10.78 0.0 267.44 - - - - - - - - - - - -
MW-5 2/20/2012 (LFP) 277.28 11.00 0.0 266.28 198 - - 1.1 <1.0 6.3 <3.0 <1.0 - - <10.0 <10.0
MW-5 3/20/2012 (NS) 277.28 10.22 0.0 267.06 - - - - - - - - - - - -
MW-5 10/29/2012 P) 277.28 12.30 0.0 264.98 233 - - 1.4 <1.0 10.3 <3.0 <1.0 - - <3.0 13.8
MW-5 10/29/2012 (Dup)(P) 277.28 12.30 0.0 264.98 130 - - 15 <1.0 8.8 <3.0 <1.0 - - 6.2 <3.0
MW-6 2/20/2012 (LFP) 279.64 11.45 0.0 268.19 <50.0 — - <1.0 <1.0 <1.0 <3.0 <1.0 - - <10.0 <10.0
MW-6 2/20/2012 (Dup)(LFP) 279.64 11.45 0.0 268.19 <50.0 ~ - <1.0 <1.0 <1.0 <3.0 <1.0 - - <10.0 <10.0
MW-6 3/20/2012 (NS) 279.64 10.66 0.0 268.98 - - - - - - - - - - - -
MW-7 2/20/2012 (LFP) 278.12 10.82 0.0 267.30 <50.0 — - <1.0 <1.0 <1.0 <3.0 <1.0 - - <10.0 <10.0
MW-7 3/20/2012 (NS) 278.12 10.38 0.0 267.74 - - - - - - - - - - - -
MW-8 8/2/2012 P) 276.70 11.10 0.0 265.60 <50.0 - - 1.2 <1.0 <1.0 <3.0 - - - 102 <10.0
MW-8 8/2/2012 (Dup)(P) 276.70 11.10 0.0 265.60 <50.0 - - 1.1 <1.0 <1.0 <3.0 - - - 35.6 <10.0
MW-8 10/29/2012 P) 276.70 11.80 0.0 264.90 <100 ~ - <1.0 <1.0 <1.0 <3.0 <1.0 - - <3.0 <3.0

msl = Mean sea level

TOC = Top of casing

GWE = Groundwater elevation above msl|

DTW = Depth to water below TOC

All analytical results are in micrograms per liter (ug/L)
TOC/DTW/NAPL/GWE measurements are in feet (ft)

< = Not detected at or above the laboratory reporting limit

-- = Not analyzed/not applicable

NA = Not analyzed

NM = Not measured

NE = Top of casing not established

DUP = Duplicate sample

NS = Not sampled

NAPL = Non-Aqueous Phase Liquid Thickness

GRO = Total Petroleum Hydrocarbons - Gasoline Range Organics
DRO = Total Petroleum Hydrocarbons - Diesel Range Organics
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Table 1

Groundwater Gauging Data and Select Analytical Results

WA-05445
665 23rd Avenue, Seattle, WA 98122

All analytical results are presented in micrograms per liter (ug/L)

Well Date Notes TOC DTW NAPL GWE GRO DRO HO Benzene Toluene |Ethylbenzene |Total Xylenes| MTBE EDB EDC Total Lead D'sLseoa:(‘j’ed
Model Toxics Control Act (MTCA) Method A Cleanup Levels (CLs) in ug/L 800/1,000 500 500 5 1,000 700 1,000 20 0.01 5 15 15

HO = Total Petroleum Hydrocarbons- Heavy Oil Range Organics

EDB = Ethylene Dibromide
EDC = 1,2-Dichloroethane

MTBE = Methyl Tertiary Butyl Ether

BTEX = Benzene, Toluene, Ethylbenzene and Total Xylenes

P = Purge sampling

LFP = Low flow purge sampling
NP = No purge sampling

GRO, DRO, HO methods by Ecology NW Methods; BTEX, MTBE and EDB by 8260B, lead by EPA 6000/7000 Series, EDC by EPA 8011
Historic analysis by former consultant of BTEX, MTBE and EDB by EPA 8021B and confirmed with EPA 8260B if necessary
Groundwater Elevation - If NAPL is present, the elevation is corrected according to the following formula, (TOC elevation - depth to water ) + (0.8 X NAPL Thickness)

800/1,000 = GRO MTCA cleanup levels with benzene present (800) and without (1,000)

Data collected prior to 2010 have been provided by previous consultants and are included as historical reference only
Site resurveyed in 2010. TOC elevation in reference to vertical datum N.A.V.D. 88 and horizontal datum NAD 83/98

BOLD

WA-05445- Groundwater Monitoring Report
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Table 2

Soil Sampling Analytical Results

WA - 5445
665 23" Avenue

Seattle, Washington

Boring | Date | Depth (feet) GRO DRO HO VPH/TVPH Benzene Toluene Ethylbenzene Total Xylenes MTBE EDB EDC Lead
Model Toxics Control Act (MTCA) Cleanup Levels (a) 30/100 2,000 2,000 NE 18 6,400 8,000 16,000 0.1 0.005 NE 250
D-1-4.0 7/9/2004 4.0 6.45 NA NA NA <0.0300 <0.0500 <0.0500 <0.100 <0.100 NA NA 3.75
D-2-3.0 7/9/2004 3.0 <5.00 NA NA NA <0.0300 <0.0500 <0.0500 <0.100 <0.100 NA NA 2.61
D-3-6.0 7/9/2004 6.0 <5.00 NA NA NA <0.0300 <0.0500 <0.0500 <0.100 <0.100 NA NA 4.22
D-4-3.0 (b) 7/9/2004 3.0 116 NA NA NA <0.0300 0.246 0.185 6.72 <0.100 NA NA 33.2
D-4-11.5 (b) 7/9/2004 11.5 1,220 NA NA NA 1.82 18.6 12.1 59.5 <1.00 NA NA 9.81
P-7-3.0 7/9/2004 3.0 <5.00 NA NA NA <0.0300 <0.0500 <0.0500 <0.100 <0.100 NA NA 1.30
P-8-3.5 7/9/2004 3.5 72.3 NA NA NA <0.0300 <0.0500 <0.0500 0.151 <0.100 NA NA 136
D-4-15.0 7/13/2004 15.0 <5.00 <10.0 <25.0 <5.00/<35.0 <0.0300 <0.0500 <0.0500 <0.100 <0.100 NA NA 1.64
D-4-13.0-SWW 7/13/2004 13.0 <5.00 <10.0 <25.0 <5.00/<35.0 <0.0300 <0.0500 <0.0500 0.103 <0.100 NA NA 5.66
D-4-13.0-SWE 7/13/2004 13.0 <5.00 <10.0 <25.0 <5.00/<35.0 <0.0300 <0.0500 <0.0500 <0.100 <0.100 NA NA 1.49
MW-1-15.0 9/27/2005 15.0 <5.00 NA NA NA <0.0300 <0.0500 <0.0500 <0.100 <0.100 NA NA 1.65
MW-1-20.0 9/27/2005 20.0 <3.87 NA NA NA <0.0232 <0.0387 <0.0387 <0.0773 <0.0773 NA NA 1.66
MW-2-5.0 9/27/2005 5.0 3,600 NA NA NA 2.11 4.2 39.7 126 <1.80 <0.0902 <0.0902 1.99
MW-2-15.0 9/27/2005 15.0 4.64 NA NA NA 0.0604 0.0435 0.168 0.358 <0.0745 NA NA 1.61
MW-2-20.0 9/27/2005 20.0 <4.19 NA NA NA 0.0673 <0.0419 <0.0419 <0.0838 <0.0838 NA NA 3.89
MW-2-25.0 9/27/2005 25.0 <3.78 NA NA NA <0.0272 <0.0378 <0.0378 <0.0756 <0.0756 NA NA 1.95
MW-3-20.0 9/27/2005 20.0 <3.87 NA NA NA <0.0232 <0.0387 <0.0387 <0.0773 <0.0773 NA NA 1.46
MW-4-15.0 9/27/2005 15.0 <4.07 NA NA NA <00244 <0.0407 <0.0407 <0.0815 <0.0815 NA NA 3.03
MW-5-10 2/3/2012 10.0 6.5 21.1 96.7 (c) <0.0031 (c) <0.0031 (c) <0.0031 (c) <0.0092 (c) (c) NA NA 14.2
MW-5-15 2/3/2012 15.0 <6.3 <17.7 <70.6 NA <0.0032 <0.0032 <0.0032 <0.0095 NA NA NA 10.8
MW-5-22 2/3/2012 22.0 <5.5 <17.8 <71.3 NA <0.0030 <0.0030 <0.0030 <0.0091 NA NA NA 1.4
MW-6-20 2/3/2012 20.0 <7.0 <16.7 <66.8 NA <0.0036 <0.0036 <0.0036 <0.0109 NA NA NA 2.3
DUP-1 2/3/2012 20.0 <7.1 <16.1 <64.2 NA <0.0042 <0.0042 <0.0042 <0.0125 NA NA NA 2.6
MW-6-28 2/3/2012 28.0 <6.6 <16.7 <66.7 NA <0.0038 <0.0038 <0.0038 <0.0113 NA NA NA 2.1
MW-7-15 2/3/2012 15.0 <5.8 <16.8 <67.3 NA <0.0032 <0.0032 <0.0032 <0.0096 NA NA NA 2.8
MW-7-20 2/3/2012 20.0 <5.7 <17.4 <69.5 NA <0.0038 <0.0038 <0.0038 <0.0113 NA NA NA 1.5
MW-7-25 2/3/2012 25.0 <6.2 <16.3 <65.2 NA <0.0036 <0.0036 <0.0036 <0.0107 NA NA NA 2.5
MW-8-10 5/17/2012 10.0 <6.2 NA NA NA <0.0030 <0.0030 <0.0030 <0.0090 NA NA NA 1.5

Notes:

Bold and shaded cells represent concentrations greater than applicable MTCA Method A and B Cleanup Levels.

All analytical results are in milligrams per kilogram (mg/kg).
Depths are listed in feet below ground surface.

BTEX = benzene, toluene, ethylbenzene, and total xylenes
DRO = total petroleum hydrocarbons in the diesel range
EDB = Ethylene Dibromide

EDC = Ethylene Dichloride

GRO = total petroleum hydrocarbons in the gasoline range
HO = total petroleum hydrocarbons in the oil range

NA = not analyzed

NE = not established

< = Not detected greater than laboratory reporting limit. Value listed is laboratory detection limit.

TVPH = total volatile petroleum hydrocarbon
VPH = volatile petroleum hydrocarbon

WA 5445 Soil Analytical Results

BTEX by USEPA 8260
GRO, DRO, HO methods by Ecology NW Methods
Lead by USEPA 6000/7000 Series

30/100 = GRO MTCA cleanup levels with benzene present (30) and without (100)

ARCADIS

(a) MTCA Method A CULs presented with the following exceptions: benzene, toulene, ethylbenzene, and total xylenes; MTCA Method B CULs apply for these analytes.

(b) Area where this sample was collected was over-excavated to depths between 13 and 15 feet bgs and resampled; samples from bottom of excavation are below applicable CULs (samples D-4-15.0,
D-4-13.0-SWW, and D-4-13.0-SWE).

(c) Results from VPH/EPH analyses are presented in Table 2b.
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Table 3
Summary of Injection Volume and Flow Rates
WA-05445
665 23rd Avenue, Seattle, WA

Totalizer IW-1 IW-2
Batch Date Time V(?Iume Injection Totalizer Flow Rate Injection Totalizer Flow Rate
Injected Pressure (psi) volume (gpm) Pressure (psi) volume (gpm)
(gallons) (gallons) (gallons)
1 8/22/2012 10:00 1,000 0 550 1.0 0 450 1.0
2 8/22/2012 16:30 2,000 1-2 1000 2.0 1-2 1000 2.0
3 8/23/2012 11:50 2,500 0 1250 2.0 0 1250 2.0
3 8/23/2012 15:50 3,000 0 1500 1.2 0 1500 1.2
4 8/24/2012 14:38 4,000 2-3 2000 2.0 2-3 2000 2.0
6 8/27/2012 16:00 5,500 1-2 2750 1.5 1-2 2750 1.5
8 8/28/2012 15:30 7,500 3-4 3750 2.2 3-4 3750 2.2
9 8/29/2012 15:20 9,000 3-4 4500 2.0 3-4 4500 2.0
10 8/30/2012 13:00 1,000 1-2 5000 15 1-2 5000 15
ND/-- = No data was collected
psi = pounds per square inch
gpm = gallons per minute
WA 5445 Injection Tables ARCADIS Page 1 of 1



Table 4
Tank Batch Readings

WA-05445
665 23rd Avenue, Seattle, WA
Specific
Batch Tank ID Date Time Conductivity pH Temp C Comments
(uS/cm)
1 1 8/21/2012 14:00 9.487 7.77 20.81
1 2 8/21/2012 9.708 7.78 20.65
1 3 8/21/2012 14:50 10.06 7.81 20.67
1 4 8/21/2012 10.65 7.79 20.92
2 1 8/22/2012 11:00 10.50 7.05 20.30
2 2 8/22/2012 11.23 6.81 20.22
2 3 8/22/2012 12:45 10.05 7.56 20.41
2 4 8/22/2012 11.20 7.33 20.43
3 1 8/22/2012 16:15 9.912 7.84 20.56
3 2 8/22/2012 10.38 7.86 20.53
3 3 8/23/2012 11:05 11.25 8.02 19.00
3 4 8/23/2012 11.09 7.98 86.00
4 1 8/23/2012 13:30 11.31 7.84 19.92
4 2 8/23/2012 10.62 7.70 20.55
4 3 8/24/2012 11:00 9.702 7.01 20.47
4 4 8/24/2012 9.736 6.78 19.45
5 1 8/24/2012 13:58 9.975 7.78 19.63
5 2 8/24/2012 9.793 7.93 20.28
5 3 8/27/2012 9:55 9.820 7.10 20.21
5 4 8/27/2012 9.594 7.31 18.69
6 1 8/27/2012 11:15 10.16 8.17 17.70
6 2 8/27/2012 10.35 8.23 19.97
6 3 8/27/2012 16:15 11.42 7.91 20.00
6 4 8/27/2012 11.06 7.77 20.89
7 1 8/28/2012 8:40 9.936 7.50 20.06
7 2 8/28/2012 9.545 7.16 19.30
7 3 8/28/2012 11:50 10.28 6.60 19.31
7 4 8/28/2012 9.437 6.82 19.45
8 1 8/28/2012 12:54 9.437 7.76 20.05
8 2 8/28/2012 9.684 7.82 20.05
8 3 8/29/2012 9:15 9.730 7.67 19.41
8 4 8/29/2012 10:22 10.02 8.17 19.62
9 1 8/29/2012 10:57 9.258 7.88 19.72
9 2 8/29/2012 9.485 7.90 19.72
9 3 8/29/2012 13:39 10.21 7.95 20.14
9 4 8/29/2012 9.714 7.98 19.89
10 1 8/30/2012 8:30 9.443 7.99 19.95
10 2 8/30/2012 9.910 7.98 19.94
10 3 8/30/2012 9:40 9.515 7.65 19.29
10 4 8/30/2012 9.019 7.76 19.28

uS/cm = microseimens per centimeter
C = Degrees celsius
Ibs = pounds

WA 5445 Batch Readings

MgSO; = Magnesium sulfate
Readings collected using a Yellow Springs Instrument Pro Multimeter

ARCADIS
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2 ARCADIS

Libby Goldstein

Washington State Department of Ecology
NW Regional Office

3190 160™ Avenue Southeast

Bellevue, WA 98008-5452

Subject:

Annual Site Status Report, 2013
Former ARCO Facility No. 5445
Multi-Site VCP No. NW2444
665 23" Avenue

Seattle, WA 98122

Dear Ms. Goldstein:

On behalf of BP West Coast Products, LLC. (BP), ARCADIS U.S., Inc. (ARCADIS) is
pleased to submit this Annual Site Status Report, 2013 for the above referenced
facility (the Site). This report summarizes semi-annual groundwater sampling and
post sulfate injection monitoring activities. The Site currently operates as an active
retail gasoline station located at 665 23rd Avenue, in Seattle, Washington. A Site
location map is presented in Figure 1.

First Semi-Annual Monitoring Event

On June 18, 2013, ARCADIS conducted the first semi-annual groundwater
monitoring event at the Site. During this event, monitoring wells MW-1 through MW-8
were gauged and sampled via no purge methods, using disposable bailers. Field
data sheets are included as Appendix A.

Groundwater samples were analyzed for the following constituents of concern
(COCs):

e Total petroleum hydrocarbons (TPH) as gasoline range organics (GRO) by
Washington State Department of Ecology (Ecology) Northwest Method
NWTPH-Gx;

e Benzene, toluene, ethylbenzene, total xylenes (BTEX, collectively) and
methyl tertiary butyl ether (MTBE) by Environmental Protection Agency
(EPA) Method 8260; and

o Total and dissolved lead by EPA Method 6010.

Imagine the result

ARCADIS U.S., Inc.
1100 Olive Way
Suite 800

Seattle

Washington 98101
Tel 206.325.5254
Fax 206.325.8218

www.arcadis-us.com

ENVIRONMENT

Date:

March 4, 2014

Contact:

Praj Ghatpande

Phone:

206-726-4762

Email:
Praj Ghatpande
@arcadis-us.com

Our ref:

GP0O9BPNA.WA37.NO000
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March 4, 2014

Groundwater samples were collected in laboratory-provided bottles and placed in a
cooler with ice. Samples were submitted to Pace Analytical Laboratories (Pace) in
Seattle, Washington, under standard chain-of-custody protocols. The laboratory
analytical report and chain-of-custody documentation are included as Appendix B.

The depth to groundwater during the June 18, 2013 sampling event ranged between
7.30 feet below top of casing (btoc) in monitoring well MW-7 to 17.42 feet btoc in
monitoring well MW-2. Groundwater elevations during this sampling event ranged
from 271.66 feet above mean sea level (msl) in monitoring well MW-6 to 260.86 feet
above msl in monitoring well MW-2. Groundwater elevations from wells MW-2 and
MW-3 are not consistent with the other Site wells; these wells are screened at
deeper intervals, between 20 and 25 feet below ground surface (bgs) to 40 and 45
feet bgs. Therefore, these wells were not used for groundwater contour mapping.
The inferred direction of groundwater flow is to the southeast during this gauging
event.

Analytical results for groundwater samples collected during this event indicate
concentrations of the following COCs are greater than the Ecology Model Toxics
Control Act (MTCA) Method A Cleanup Levels (Method A CLs):

o GRO was detected greater than Method A CL of 800 micrograms per liter
(ng/L) at a concentration of 13,800 ug/L (MW-1).

e Benzene was detected greater than Method A CL of 5 ug/L at a
concentration of 126 pg/L (MW-1).

e Ethylbenzene was detected greater than Method A CL of 700 ug/L at a
concentration of 1,900 ug/L (MW-1).

Remaining COCs detected above laboratory reporting limits (RLs) did not exceed
Method A CLs. Groundwater gauging data and select analytical results are
summarized in Table 1. A groundwater contour map with analytical results from the
first semi-annual event is presented on Figure 2.

Second Semi-Annual Monitoring Event

On December 23, 2013, Blaine Tech Services, Inc. (Blaine Tech) conducted the
second semi-annual groundwater monitoring event at the site. During this event,
monitoring wells MW-1 through MW-8 were gauged and sampled via low-flow
sampling methods, using submersible and peristaltic pumping methods with
disposable polyethylene tubing. Field data sheets are included as Appendix A.
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Groundwater samples were analyzed for the following COCs:

e TPH as GRO by Ecology Northwest Method NWTPH-Gx;
e BTEX and MTBE by EPA Method 8260; and,
e Total and dissolved lead by EPA Method 6010

Groundwater samples were collected in laboratory-provided bottles and placed in a
cooler with ice. Samples were submitted to Pace in Seattle, Washington, under
standard chain-of-custody protocols. The laboratory analytical report and chain-of-
custody documentation are included as Appendix B.

The depth to groundwater during the December 23, 2013 sampling event ranged
between 5.72 feet btoc in monitoring well MW-7 to 20.51 feet btoc in monitoring well
MW-2. Groundwater elevations during this sampling event ranged from 257.77 feet
above msl in monitoring well MW-2 to 272.40 feet above msl in monitoring well MW-
8. Groundwater elevations from wells MW-2 and MW-3 are not consistent with the
other Site wells; these wells are screened at deeper intervals, between 20 and 25
feet below ground surface (bgs) to 40 and 45 feet bgs. Therefore, these wells were
not used for groundwater contour mapping. The inferred direction of groundwater
flow is to the southeast during this gauging event.

Analytical results for the groundwater samples indicate concentrations of the
following COCs are present greater than MTCA Method A CLs:

¢ GRO was detected greater than Method A CL of 800 pug/L at concentrations
of 6,300 ug/L (MW-1), 7,400 ug/L (duplicate sample from MW-1) and 1,700
ng/L (MW-5).

e Benzene was detected greater than Method A CL of 5 ng/L at concentrations
of 150 ug/L (MW-1) and 140 ug/L (duplicate sample from MW-1).

e Ethylbenzene was detected greater than Method A CL of 700 ug/L at a
concentration of 1,100 pg/L (MW-1 and the duplicate sample from MW-1).

Remaining COCs detected above laboratory RLs did not exceed Method A CLs.
Groundwater gauging data and select analytical results are summarized in Table 1.
A groundwater contour map with analytical results from the second semi-annual
event is presented on Figure 3. An updated historical groundwater flow diagram is
presented on Figure 4.
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Post Injection Monitoring:

tn 2012 one magnesium sulfate heptahydrate (MgSQ,) injection event was
conducted in order to facilitate in situ anaerobic bio-oxidation (ABOx) treatment of
COCs at the Site. No additional injection events were conducted in 2013. However,
post injection sampling from the injection event has been ongoing. The injection
event took place between August 22" and August 30", 2012 and is reported in the
Annual Site Activities Summary Report 2012.

Post injection sampling occurred during each of the semiannual groundwater
monitoring events conducted in June and December 2013. Sulfate concentrations
have dissipated to approximate baseline concentrations in all monitoring wells (MW-
1, MW-5 and MW-8). Based on the groundwater sulfate results from June and
December 2013 monitoring events, injections will be continued during the first half of
2014. Geochemical analytical results are presented in Table 2 and laboratory
analytical reports are included in Appendix B. Field data sheets from post injection
sampling events are included as Appendix A.

The next groundwater monitoring event at the Site is scheduled for the first half of
2014, Should you have any questions or if ARCADIS can be of further assistance,
please contact Praj Ghatpande at (206) 726-4762.

Sincerely,

ARCADIS U.S,, Inc.

raj Ghatpande
Project Manager

| Rebecca K. Andresen |

CC: City Neighbor
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Attachments:

Table 1 Groundwater Gauging Data and Selected Analytical Results
Table 2 Groundwater Geochemical Data

Figure 1 Site Location Map

Figure 2 Groundwater Map with Analytical Results June 18™ 2013
Figure 3 Groundwater Map with Analytical Results December 232013
Figure 4 Historical Groundwater Gradient Direction Rose Diagram
Appendix A Groundwater Monitoring Field Data Sheets

Appendix B Laboratory Report and Chain-of-Custody Documentation
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Table 1
Groundwater Gauging Data and Select Analytical Results

WA-05445
665 23rd Avenue, Seattle, WA 98122

All analytical results are presented in micrograms per liter (ug/L)

Well Date Notes TOC DTW NAPL GWE GRO DRO HO Benzene Toluene Ethylbenzene | Total Xylenes MTBE EDB EDC Total Lead | Dissolved Lead
Model Toxics Control Act (MTCA) Method A Cleanup Levels (CLs) in pg/L 800/1,000 500 500 5 1,000 700 1,000 20 0.01 5 15 15
MW-1 9/13/2005 (P) 100.00 18.92 -- 81.08 662 -- -- 78.6 0.728 431 23 45.2 <0.010 <1.00 6.07 <1.00
MW-1 5/4/2006 (P) 100.00 15.31 - 84.69 372 -- -- 110 36.2 167 216 <5.00 -- -- <1.00 <1.00
MW-1 9/20/2006 (P) 100.00 17.50 -- 82.50 291 -- -- 9.55 <0.500 8.11 6.61 4.88 - -- - --
MW-1 1/12/2007 (P) 100.00 14.73 -- 85.27 9,800 -- -- 1,370 3.81 799 221 9.85 -- -- -- --
MW-1 3/9/2007 (P) 100.00 13.13 - 86.87 3,580 -- -- 642 <5.00 457 230 <1.00 -- -- -- -
MW-1 6/6/2007 (P) 100.00 13.85 - 86.15 1,080 -- -- 190 0.72 304 168 2.61 -- -- -- --
MW-1 9/4/2007 (P) 100.00 15.90 - 84.10 9,190 -- -- 1,920 4.44 2,160 1,670 5.4 -- -- -- -
MW-1 11/12/2007 (P) 100.00 17.04 - 82.96 9,670 -- -- 2,600 7.25 700 276 9.1 -- -- -- --
MW-1 5/29/2008 (NP) 100.00 15.38 - 84.62 1,220 -- -- 342 4.96 78.9 98.7 7.01 -- -- -- --
MW-1 12/16/2008 (NP) 100.00 18.12 - 81.88 3,140 -- -- 727 17 81.8 25.8 15.9 -- -- -- --
MW-1 4/14/2009 (NP) 100.00 16.63 -- 83.37 81.8 -- -- 11.7 <0.500 0.801 <1.00 3.01 -- -- 3.16 <1.00
MW-1 10/22/2009 (NP) 100.00 18.25 - 81.75 1,700 -- -- 900 33 110 52 5.8 -- -- <2.00 <2.00
MW-1 5/24/2010 (NP) 100.00 14.03 - 85.97 <50 -- -- <0.50 <0.50 <0.50 <1.0 <1.0 -- -- 3.2 <2.0
MW-1 11/10/2011 (LFP) 100.00 13.13 0.0 86.87 17,800 -- -- 717 15.5 2,010 1,780 <1.0 -- -- <10.0 --
MW-1 2/20/2012 (LFP) 277.19 11.50 0.0 265.69 11,600 -- -- 780 2.7 1,540 77 <1.0 -- -- <10.0 <10.0
MW-1 3/20/2012 (NS) 277.19 10.69 0.0 266.50 -- - - - - - - - - - - -
MW-1 10/29/2012 (P) 277.19 11.80 0.0 265.39 8,720 -- -- 284 2.5 1,790 556 <1.0 -- -- <3.0 <3.0
MW-1 6/18/2013 (NP) 277.19 8.63 0.0 268.56 13,800 -- -- 126 3.3 1,900 741 <1.0 -- -- <10.0 <10.0
MW-1 12/23/2013 (LFP) 277.19 10.03 0.0 267.16 6,300 -- -- 150 15 J 1,100 230 <0.50 U -- -- 1.6 0.099 J
MW-1 12/23/2013 | (Dup)(LFP) 277.19 10.03 0.0 267.16 7,400 -- -- 140 14 J 1,100 230 <0.50 U -- -- 1.5 <0.085 U
MW-2 9/13/2005 (P) 101.04 24.97 -- 76.07 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <1.00 <0.010 <1.00 <1.00 <1.00
MW-2 5/4/2006 (P) 101.04 23.40 -- 77.64 88.1 -- -- 1.01 <0.500 23 5.41 1.31 -- - <1.00 <1.00
MW-2 9/20/2006 (P) 101.04 24.70 - 76.34 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 1.47 - -- - -
MW-2 1/12/2007 (P) 101.04 25.61 -- 75.43 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 1.16 -- - - -
MW-2 3/9/2007 (P) 101.04 22.31 - 78.73 <50.0 -- - <0.500 <0.500 <0.500 <3.00 1.57 - -- - -
MW-2 6/6/2007 (P) 101.04 22.80 -- 78.24 <80.0 -- -- <0.500 <0.500 <0.500 <1.00 1.38 -- -- -- --
MW-2 9/4/2007 (P) 101.04 23.13 - 77.92 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 1 -- -- -- --
MW-2 11/12/2007 (P) 101.04 23.84 - 77.20 <50.0 -- -- <0.500 <0.500 <0.500 <3.00 1.39 -- -- -- --
MW-2 5/29/2008 (NP) 101.04 22.71 - 78.33 <50.0 -- -- <0.500 <0.500 <0.500 <3.00 1.85 -- -- - --
MW-2 12/16/2008 (NP) 101.04 25.16 - 75.88 <50.0 -- -- <0.500 <0.500 <0.500 <3.00 1.18 -- -- -- --
MW-2 4/14/2009 (NP) 101.04 24.21 - 76.83 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 1.79 -- -- 1.27 <1.00
MW-2 10/22/2009 (NP) 101.04 25.04 - 76.00 <50.0 -- -- <1.00 <1.00 <1.00 <2.00 1.8 -- -- <2.00 <2.00
MW-2 5/24/2010 (NP) 101.04 21.90 - 79.14 <50 -- -- <0.50 <0.50 <0.50 <1.0 1.1 -- -- 3.0 <2.0
MW-2 11/10/2011 (LFP) 101.04 20.96 0.0 80.08 <50.0 -- -- <1.0 <1.0 <1.0 <3.0 1.8 -- -- <10.0 --
MW-2 11/10/2011 | (Dup)(LFP) 101.04 20.96 0.0 80.08 <50.0 -- -- <1.0 <1.0 <1.0 <3.0 1.5 -- -- <10.0 --
MW-2 2/20/2012 (LFP) 278.28 20.60 0.0 257.68 <50.0 -- -- <1.0 <1.0 <1.0 <3.0 21 -- -- <10.0 <10.0
MW-2 6/18/2013 (NP) 278.28 17.42 0.0 260.86 <100 -- -- <1.0 <1.0 <1.0 <3.0 <1.0 - -- <10.0 <10.0
MW-2 6/18/2013 (Dup)(NP) 278.28 17.42 0.0 260.86 <100 -- -- <1.0 <1.0 <1.0 <3.0 <1.0 -- -- <10.0 <10.0
MW-2 12/23/2013 (LFP) 278.28 20.51 0.0 257.77 <50 U -- -- 0.96 J <0.70 U <0.80 U <0.50 U <0.50 U -- -- 14.4 0.23J
MW-3 9/13/2005 (P) 102.56 24.70 - 77.86 <50.0 -- -- 0.598 <0.500 <0.500 <1.00 <1.00 <0.010 <1.00 16.1 <1.00
MW-3 5/4/2006 (P) 102.56 22.31 - 80.25 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <1.00 -- -- <1.00 <1.00
MW-3 9/20/2006 (NS) 102.56 24.03 - 78.53 -- -- -- -- -- -- -- -- -- -- -- --
MW-3 1/12/2007 (NS) 102.56 -- - -- -- -- -- -- -- -- -- -- -- -- -- --
MW-3 3/9/2007 (NS) 102.56 20.61 - 81.95 -- -- -- -- -- -- -- -- -- -- -- --
WA-05445- Groundwater Monitoring Report 10f3 ARCADIS 1/24/2014 11:48:33 AM




Table 1

Groundwater Gauging Data and Select Analytical Results

WA-05445

665 23rd Avenue, Seattle, WA 98122

All analytical results are presented in micrograms per liter (ug/L)

Well Date Notes TOC DTW NAPL GWE GRO DRO HO Benzene Toluene Ethylbenzene | Total Xylenes MTBE EDB EDC Total Lead | Dissolved Lead
Model Toxics Control Act (MTCA) Method A Cleanup Levels (CLs) in pg/L 800/1,000 500 500 5 1,000 700 1,000 20 0.01 5 15 15
MW-3 6/6/2007 (NS) 102.56 20.90 -- 81.66 - - - - -- - - - -- - - -
MW-3 9/4/2007 (NS) 102.56 22.48 -- 80.08 -- -- -- -- -- -- -- -- -- -- -- --
MW-3 11/12/2007 (NS) 102.56 23.92 -- 78.64 - -- -- -- - -- - - - - - -
MW-3 5/29/2008 (NP) 102.56 21.86 -- 80.70 <50.0 -- -- <0.500 <0.500 <0.500 <3.00 <1.00 -- -- -- --
MW-3 12/16/2008 (NP) 102.56 25.55 -- 77.01 <50.0 - - <0.500 <0.500 <0.500 <3.00 <1.00 -- -- -- --
MW-3 4/14/2009 (NP) 102.56 23.44 -- 79.12 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <1.00 -- -- <1.00 <1.00
MW-3 10/22/2009 (NP) 102.56 25.51 -- 77.05 <50.0 -- -- <1.00 <1.00 <1.00 <2.00 <1.00 -- -- <2.00 <2.00
MW-3 5/24/2010 (NP) 102.56 20.19 -- 82.37 <50 -- -- <0.50 <0.50 <0.50 <1.0 <1.0 -- -- <2.0 <2.0
MW-3 11/10/2011 (LFP) 102.56 20.40 0.0 82.16 <50.0 -- -- <1.0 <1.0 <1.0 <3.0 <1.0 -- -- <10.0 --
MW-3 2/20/2012 (LFP) 279.79 19.39 0.0 260.40 <50.0 -- -- <1.0 <1.0 <1.0 <3.0 <1.0 -- -- <10.0 <10.0
MW-3 6/18/2013 (NP) 279.79 16.44 0.0 263.35 <100 - - <1.0 <1.0 <1.0 <3.0 <1.0 - -- <10.0 <10.0
MW-3 12/23/2013 (LFP) 279.79 19.21 0.0 260.58 <50 U -- -- <0.50 U <0.70 U <0.80 U <0.50 U <0.50 U -- -- 2.6 <0.085 U
MW-4 9/13/2005 (P) 101.01 20.31 -- 80.70 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <1.00 <0.010 <1.00 14.6 <1.00
MW-4 5/4/2006 (P) 101.01 15.85 -- 85.16 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <1.00 -- -- 211 <1.00
MW-4 9/20/2006 (NS) 101.01 18.62 -- 82.39 -- -- -- -- -- -- -- -- -- -- -- --
MW-4 1/12/2007 (NS) 101.01 - -- - - -- -- -- - -- -- - - -- -- -
MW-4 3/9/2007 (NS) 101.01 13.59 -- 87.42 -- -- -- -- -- -- -- -- -- -- -- --
MW-4 6/6/2007 (NS) 101.01 14.50 -- 86.51 - -- - -- - - - - - - - -
MW-4 9/4/2007 (NS) 101.01 16.71 -- 84.30 -- -- -- -- - -- -- - -- -- -- -
MW-4 11/12/2007 (NS) 101.01 17.99 -- 83.02 - - - - - - - - - - -- -
MW-4 5/29/2008 (NP) 101.01 16.18 -- 84.83 <50.0 -- -- <0.500 <0.500 <0.500 <3.00 <1.00 -- -- -- --
MW-4 12/16/2008 (NP) 101.01 19.15 -- 81.86 <50.0 -- -- <0.500 <0.500 <0.500 <3.00 <1.00 -- -- -- --
MW-4 4/14/2009 (NP) 101.01 17.60 -- 83.41 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <1.00 -- -- 2.28 <1.00
MW-4 10/22/2009 (NP) 101.01 19.29 -- 81.72 <50.0 -- -- <1.00 <1.00 <1.00 <2.00 <1.00 -- -- <2.00 <2.00
MW-4 5/24/2010 (NP) 101.01 14.91 -- 86.10 <50 -- -- <0.50 <0.50 <0.50 <1.0 <1.0 -- -- 3.6 <2.0
MW-4 5/24/2010 (Dup)(NP) 101.01 14.91 -- 86.10 <50 -- -- <0.50 <0.50 <0.50 <1.0 <1.0 -- -- 3.5 <2.0
MW-4 11/10/2011 (LFP) 101.01 13.37 0.0 87.64 <50.0 -- -- <1.0 <1.0 <1.0 <3.0 <1.0 -- -- <10.0 --
MW-4 2/20/2012 (LFP) 278.22 11.60 0.0 266.62 <50.0 -- -- <1.0 <1.0 <1.0 <3.0 <1.0 -- -- <10.0 <10.0
MW-4 3/20/2012 (NS) 278.22 10.78 0.0 267.44 -- -- -- -- - -- -- - -- -- -- -
MW-4 6/18/2013 (NP) 278.22 8.23 0.0 269.99 <100 -- -- <1.0 <1.0 <1.0 <3.0 <1.0 -- -- <10.0 <10.0
MW-4 12/23/2013 (LFP) 278.22 9.00 0.0 269.22 <50 U -- -- <0.50 U <0.70 U <0.80 U <0.80 U <0.50 U -- -- 6.4 <0.085 U
MW-5 2/20/2012 (LFP) 277.28 11.00 0.0 266.28 198 -- -- 11 <1.0 6.3 <3.0 <1.0 -- -- <10.0 <10.0
MW-5 3/20/2012 (NS) 277.28 10.22 0.0 267.06 -- -- -- -- - -- -- - -- -- -- -
MW-5 10/29/2012 (P) 277.28 12.30 0.0 264.98 233 -- -- 1.4 <1.0 10.3 <3.0 <1.0 -- -- <3.0 13.8
MW-5 10/29/2012 (Dup)(P) 277.28 12.30 0.0 264.98 130 -- -- 1.5 <1.0 8.8 <3.0 <1.0 -- -- 6.2 <3.0
MW-5 6/18/2013 (NP) 277.28 7.81 0.0 269.47 <100 -- -- <1.0 <1.0 <1.0 <3.0 <1.0 -- -- <10.0 <10.0
MW-5 12/23/2013 (LFP) 277.28 8.93 0.0 268.35 1,700 -- -- 14 J <0.70 U 110 69 <0.50 U -- -- 3.2 0.095J
MW-6 2/20/2012 (LFP) 279.64 11.45 0.0 268.19 <50.0 -- -- <1.0 <1.0 <1.0 <3.0 <1.0 -- -- <10.0 <10.0
MW-6 2/20/2012 | (Dup)(LFP) 279.64 11.45 0.0 268.19 <50.0 -- -- <1.0 <1.0 <1.0 <3.0 <1.0 -- -- <10.0 <10.0
MW-6 3/20/2012 (NS) 279.64 10.66 0.0 268.98 - - - - - - -- - -- -- -- -
MW-6 6/18/2013 (NP) 279.64 7.98 0.0 271.66 <100 -- -- <1.0 <1.0 <1.0 <3.0 <1.0 -- -- <10.0 <10.0
MW-6 12/23/2013 (LFP) 279.64 8.60 0.0 271.04 <50U -- -- <0.50 U <0.70 U <0.80 U <0.80 U <0.50 U -- -- 2.4 <0.085U
MW-7 2/20/2012 (LFP) 278.12 10.82 0.0 267.30 <50.0 -- -- <1.0 <1.0 <1.0 <3.0 <1.0 -- -- <10.0 <10.0
MW-7 3/20/2012 (NS) 278.12 10.38 0.0 267.74 - -- -- -- - -- -- - - -- -- -
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Table 1

Groundwater Gauging Data and Select Analytical Results

WA-05445

665 23rd Avenue, Seattle, WA 98122

All analytical results are presented in micrograms per liter (ug/L)

Well Date Notes TOC DTW NAPL GWE GRO DRO HO Benzene Toluene Ethylbenzene | Total Xylenes MTBE EDB EDC Total Lead | Dissolved Lead
Model Toxics Control Act (MTCA) Method A Cleanup Levels (CLs) in pg/L 800/1,000 500 500 5 1,000 700 1,000 20 0.01 5 15 15

MW-7 6/18/2013 (NP) 278.12 7.30 0.0 270.82 <100 - -- <1.0 <1.0 <1.0 <3.0 <1.0 -- -- 34.0 <10.0
MW-7 12/23/2013 (LFP) 278.12 5.72 0.0 272.40 <50 U - - <0.50 U <0.70 U <0.80 U <0.80 U <0.50 U - - 5.4 0.28 J
MW-8 8/2/2012 (P) 276.70 11.10 0.0 265.60 <50.0 - -- 1.2 <1.0 <1.0 <3.0 -- -- -- 102 <10.0
MW-8 8/2/2012 (Dup)(P) 276.70 11.10 0.0 265.60 <50.0 - - 1.1 <1.0 <1.0 <3.0 - -- -- 35.6 <10.0
MW-8 10/29/2012 (P) 276.70 11.80 0.0 264.90 <100 -- - <1.0 <1.0 <1.0 <3.0 <1.0 -- -- <3.0 <3.0
MW-8 6/18/2013 (NP) 276.70 9.30 0.0 267.40 <100 - - <1.0 <1.0 <1.0 <3.0 <1.0 - - <10.0 <10.0
MW-8 12/23/2013 (LFP) 276.70 10.21 0.0 266.49 <50 U - - <0.50 U <0.70 U <0.80 U <0.80 U <0.50 U - - 5.4 <0.085U

msl = Mean sea level
TOC = Top of casing
GWE = Groundwater elevation above msl
DTW = Depth to water below TOC

All analytical results are in micrograms per liter (ug/L)
TOC/DTW/NAPL/GWE measurements are in feet (ft)

< = Not detected at or above the laboratory reporting limit and/or method detection limit
-- = Not analyzed/not applicable
NA = Not analyzed

NM = Not measured
NE = Top of casing not established

DUP = Duplicate sample

NS = Not sampled
NAPL = Non-Aqueous Phase Liquid Thickness

GRO = Total Petroleum Hydrocarbons - Gasoline Range Organics

DRO = Total Petroleum Hydrocarbons - Diesel Range Organics

HO = Total Petroleum Hydrocarbons- Heavy Oil Range Organics
EDB = Ethylene Dibromide
EDC = 1,2-Dichloroethane

MTBE = Methyl Tertiary Butyl Ether
BTEX = Benzene, Toluene, Ethylbenzene and Total Xylenes
P = Purge sampling
LFP = Low flow purge sampling
NP = No purge sampling
J = estimated value - The result is less than or equal to the method detection limit and less than the limit of quantitation.

U = The result is less than the method detection limit.

GRO, DRO, HO methods by Ecology NW Methods; BTEX, MTBE and EDB by 8260B, lead by EPA 6000/7000 Series, EDC by EPA 8011

Historic analysis by former consultant of BTEX, MTBE and EDB by EPA 8021B and confirmed with EPA 8260B if necessary
Groundwater Elevation - If NAPL is present, the elevation is corrected according to the following formula, (TOC elevation - depth to water ) + (0.8 X NAPL Thickness)

800/1,000 = GRO MTCA cleanup levels with benzene present (800) and without (1,000)
Data collected prior to 2010 have been provided by previous consultants and are included as historical reference only
Site resurveyed in 2010. TOC elevation in reference to vertical datum N.A.V.D. 88 and horizontal datum NAD 83/98

BOLD
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Table 2

Groundwater Geochemical Data

WA-05445
665 23rd Avenue, Seattle, WA
Monitorin Date Total Alkalinity Sulfate Sulfide Nitrogen, Methane Total Lead Dissolved [Total Iron | Dissolved Dissolved Specific
Relative Location [ 01 sampled | (mg/L as cacoyt | maiy? | o= | NeNirate (Hg/L)* wory  |Lead o] oy |iron qugiys |MA9ESU™ | pH® | Conductivity Notes
m m ea ron
g 3 g g (mg/L)® Hg Hg Hg Hg Hg (ug/L)® (uS/cm)’
2/20/2012 349 41 ND < 0.40 ND < 0.05 4,490 ND <10.0 | ND<10.0 | 6,850 3,100 - 6.59 665 Baseline
8/31/2012 -- 6,190 -- -- -- -- -- -- -- -- 6.63 6,576 1st Injection: Last Day
, 10/2/2012 -- 1,000 [ND <0.40 -- -- -- -- -- 6,280 -- 6.71 2,250 1st Injection: 1 month post
Down-gradient MW-1 —
10/29/2012 -- 577 [ND <0.50 ND < 0.20 5,280 -- -- -- 6,330 176,000 6.70 2,340 1st Injection: 2 month post
6/18/2013 -- 6.0 -- 0.59 -- ND <10.0 | ND<10.0 -- -- -- 8.30 583 Semiannual Groundwater Monitoring Event
12/23/2013 - 11.1 -- 0.61J - 1.6 0.099 J -- -- -- 6.80 561 Semiannual Groundwater Monitoring Event
2/20/2012 183 29.1 [ND<0.40 1.7 854 ND <10.0 | ND<10.0 215 ND < 100 6.59 425 Baseline
8/31/2012 -- 812 -- -- -- -- -- -- -- -- 6.59 1,557 1st Injection: Last Day
. 10/2/2012 -- 27.4 |[ND<0.40 -- -- -- -- -- 1,520 -- 6.47 700 1st Injection: 1 month post
Down-gradient MW-5
10/29/2012 - 27.2 [ND<0.50 ND < 0.20 628 - - - 1,910 18,400 6.51 551 1st Injection: 2 month post
6/18/2013 -- 35.1 -- 0.54 -- ND < 10.0 | ND<10.0 -- -- -- 7.32 463 Semiannual Groundwater Monitoring Event
12/23/2013 5.7 -- 0.57J -- 3.2 0.095 J -- -- -- 6.93 309 Semiannual Groundwater Monitoring Event
8/2/2012 -- 22.9 -- -- 19.9 102 ND < 10.0 -- ND < 100 -- 5.60 141 Baseline
8/31/2012 -- 12.0 -- -- -- -- -- -- -- -- 6.11 198 1st Injection: Last Day
, 10/2/2012 -- -- -- -- -- -- -- -- ND <100 -- 6.29 323 1st Injection: 1 month post
Cross-gradient MW-8 —
10/29/2012 - 5 ND < 0.50 0.33 ND < 6.6 -- - - ND < 100 1,600 6.02 88 1st Injection: 2 month post
6/18/2013 -- 3.5 -- 0.32 -- ND <10.0 | ND <10.0 -- -- -- 6.30 79 Semiannual Groundwater Monitoring Event
12/23/2013 -- 3.5J -- 0.62J -- 54 ND < 1.0 -- -- -- 6.93 369 Semiannual Groundwater Monitoring Event
Tank 4 Batch 10 8/31/2012 -- 9,310 -- -- -- -- -- -- -- -- 7.76 9,019 1st Event 50 Ibs/250 gal

' Total alkalinity analyzed using SM method 2320B.

2
2
3

N o o b

: Sulfate analyzed by EPA method 300.0.
2. Slfide analyzed by SM 4500-S-2 F

: Nitrogen, Nitrite/Nitrate analyzed by EPA method 353.2.

: Methane analyzed using method RSK 175.

: Total and dissolved lead and iron anayzed by EPA method 6010.

* pH readings are in standard units, collected using a calibrated Yellow Springs Instrument Multi-meter.

* Specific conductivity measured using a calbrated Yellow Springs Instrument Multi-meter.

WA-5445 Geochemical Table

"ND <" = Indicates analyte not detected above method reporting limits
J = estimated value. - The result is less than or equal to the Method Detection Limit and less than the limit of quatitation.

CaCO; = Calcium carbonate

mg/L = Miligrams per liter
pg/L = Micrograms per Liter
-- = Not Analyzed or Measured
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1. Introduction

On behalf of BP West Coast Products, LLC, (BP) Arcadis U.S., Inc. (Arcadis) has
prepared this Closure Request and 2014/2015 Site Status Report for Atlantic Richfield
Company (ARCO) Facility No. 5445 located at 665 23rd Avenue, Seattle, Washington
(the Site). The Site and surrounding areas are presented on Figure 1, a Site aerial
map is presented on Figure 2.

This report summarizes past investigation results and remedial actions at the Site and
has been completed following the submittal of an application to the Washington State
Department of Ecology (Ecology) Voluntary Cleanup Program (VCP). This closure
request also presents a request to Ecology for a No Further Action (NFA)
determination regarding historical subsurface impacts to soil and groundwater
associated with former operations by ARCO. The following information will
demonstrate that an NFA determination is the appropriate action regarding the Site.

2. Property Information
2.1 Property Description

The Site property is located at the intersection of 23rd Avenue and East Cherry Street
in Seattle, Washington. The Site is currently a retail ARCO gasoline facility and
convenience store, with a retail building and canopy on a flat grade across the Site.
Former operations at the property have included the storage and distribution of
unleaded gasoline. The facility currently operates three 12,000 gallon underground
storage tanks (USTs) containing unleaded gasoline (Arcadis 2012). A Site plan
depicting station layout is presented on Figure 3.

A legal description of the property, as well as other details relating to past and present
ownership and operations at the property are presented as Appendix A. A tank data
summary is presented as Appendix B.

2.2 Property Ownership and Use

2.2.1  Past Ownership and Use

In 1987 the property was transferred from Ruth and Henry J. Singletary to ARCO. In
1988, three fiberglass, reinforced double wall 12,000 gallon USTs were installed onsite



Closure Request and
2014/2015 Site Status
Report

Former ARCO Facility No. 5445

(Appendix A). These tanks are currently in operation at the facility. The following table
summarizes the current USTs at the property.

Tank Decommissionin
Tank ID Volume Content Installation Date 9
Date
(gallons)
12,000 Unleaded Gasoline March 1988 In Service
12,000 Unleaded Gasoline March 1988 In Service
12,000 Unleaded Gasoline March 1988 In Service

In 2001, the ownership and operations of the property was transferred from ARCO to
BP.

2.2.2  Current Ownership and Use

In 2006, the ownership and operation of the property was transferred from BP to the
current property owner, City Neighbor, Inc. The service station and retail store is
currently a retail ARCO gasoline facility and convenience store. The Site is paved with
asphalt or concrete with the exception of some minor landscaping around the property
boundary.

2.2.3 Future Ownership and Use

The future use and ownership of the property is unknown, however it is anticipated to
continue to be used as a gas station and to remain zoned for commercial use.

2.3 Property Zoning and Location

The Site is located in King County and is zoned as NC1-30, neighborhood commercial
use, and surrounded by a mixed commercial/residential area. Residential
neighborhoods exist to the north, west and south of the Site. Garfield Community
Center exists immediately to the east, across 23 Avenue. A retail commercial building
and the Cherry Hill Baptist Church are to the north of the Site across East Cherry
Street. A vacant lot is located directly west of the Site. Several single family residential
houses are located directly south of the Site. The Site is approximately one mile west
of Lake Washington. Surrounding Site features are depicted on Figure 2.

The topography in the immediate vicinity of the Site is flat, and the elevation of the Site
is approximately 278 feet (ft.) above North American Datum 1988 (NAVD 88). The Site

9
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is approximately one mile west of Lake Washington. The Puget Sound is located two
miles west of the Site.

2.4 Site Discovery and Definition

In July 2004, facility upgrades were conducted at the Site, including the replacement of
the dispenser islands and product distribution piping. During these operations, soil
samples were collected from beneath the product lines and dispenser islands. The
samples collected from dispenser island four (D-4), the northeast dispenser island,
indicated that there was impacted soils present, which resulted in an over-excavation
conducted in the area surrounding D-4 and three more confirmation soil samples were
collected, including the bottom and two side walls of the over-excavated area. Soil
samples collected during facility upgrades were analyzed for benzene, toluene,
ethylbenzene, and total xylenes (BTEX), methyl tertiary butyl ether (MTBE), Total
Petroleum Hydrocarbons (TPH) as gasoline (GRO) and Total Lead. Additionally, select
soil samples were analyzed for TPH as diesel (DRO), TPH as heavy oil (HO), and
Volatile Petroleum Hydrocarbons (VPH) (Delta Environmental Consultants, Inc. [Delta]
2005a).

Laboratory analytical results indicated that the soil samples collected from D-4
contained constituents of concern (COCs) exceeding the Model Toxics Control Act
(MTCA) Method A Cleanup Level (CUL) for soil. Maximum GRO and benzene levels in
samples collected at D-4 were 1,220 milligrams per kilogram (mg/kg) and 1.82 mg/kg
respectively, located at 11.5 ft. below ground surface (bgs). The findings were reported
to Ecology and the impacted area around D-4 was over-excavated (Delta 2005a).

A semiannual groundwater monitoring program was initiated at this Site in the third
quarter of 2005 and in November 2005, Ecology listed the Site in the Leaking
Underground Storage Tank (LUST) program.

The Site is defined under MTCA as all areas affected by the petroleum hydrocarbon
impacts associated with the property. The Site is defined as the region surrounding the
location where impacts were observed from the north at MW-2 to the south at MW-1
and MW-5. The boundaries of the Site in accordance with MTCA are illustrated on
Figure 4.

10
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25 Regulatory Consultation

A VCP application was sent to Ecology by Arcadis and the Site was entered into the
Ecology VCP in July 2011. The Site was assighed VCP No. NW2444. Since entering
the Site into the Ecology VCP there have been no written opinions from Ecology
regarding actions to achieve a NFA for the Site.

2.6 Area Drinking Water Sources

The public water supply at the Site and surrounding area is provided by the Seattle
Public Utilities, which acquires its supply from both the Cedar Water Treatment Facility
which treats water received from the Cedar River and Lake Youngs and the Tolt Water
Treatment Facility which treats water received from the Tolt River. A 2015 online
search of the Ecology well log database and the King County Groundwater Program
was conducted in addition to a review of the Environmental Data Resources, Inc.
(EDR) Geocheck Report, 2011 (Inquiry Number 2982393.14s) to check the drinking
water sources within the vicinity of the Site (Ecology 2015; King County 2015).

According to the EDR Report, there are a total of four U.S. Geological Survey (USGS)
monitoring wells within one mile of the property. The USGS wells are specifically used
for the collection of hydrogeological data and are not used for drinking water purposes.
No wells exist within ¥ mile of the Site and three USGS wells are listed as being
located within ¥4 to ¥2 mile from the Site. The online search of the Ecology well log
database and the King County Groundwater Program did not reveal wells other than
wells labeled “resource protection wells” and “decommissioned” within a ¥ mile radius
of the Site.

The EDR report did not indicate there were any other types of wells within a mile of the
property. Therefore, there are no known drinking water wells within one mile of the
property that could serve as potential receptors for ingestion of dissolved phase
petroleum hydrocarbons. The EDR Geocheck Report is available in Appendix C.

3. Environmental Conditions
3.1 Physiographic Setting and Topography
The Site is situated in the lowlands of the Puget Sound basin in western Washington.

Puget Sound Basin is a north-south trending trough between the Olympic Mountains to
the west and the Cascade Mountains to the east. Elevations in the lowlands range

11
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from sea level up to several hundred feet. The topography is dominated by north-
south-trending valleys and low, nearly flat-topped highlands cut by streams. Puget
Sound occupies a large part of the western portion of the basin and lakes and streams
occur frequently throughout the area (Washington State Department of Natural
Resources 2005). The Site elevation is approximately 278 ft. above NAVD 88 and the
topography slopes slightly to the east.

3.2 Geology and Hydrogeology

The Site is located within the Puget-Willamette Trough Regional Aquifer System, which
is a linear, elongated basin stretching from the Canadian border in Washington to
central Oregon. Specifically, the Site is located in an unconsolidated-deposit aquifer,
which is the principle aquifer type in the Puget Sound Lowlands. Surficial geology in
the general area is dominated by Pleistocene glacial alluvium with recent alluvium in
river floodplains and deltas. Pleistocene sediments are typically well-compacted beds
of very dense till interbedded with sands, silts and gravel with occasional lacustrine
deposits. Beds of till are often several meters thick, and contain frequent discontinuous
“lenses” of more permeable material. Perched groundwater frequently occurs in the
lenses with larger aquifers occupying sandy strata overlying permeable till or silt
deposits (USGS 1994).

Previous subsurface assessments have been conducted to a depth of 46.5 ft. bgs. The
investigations indicate that soil at the Site is composed primarily of sand and silt
mixtures to the maximum depth explored with an observed discontinuous silt layer at a
depth of approximately 15 to 20 ft. bgs. (Delta 2005b; Arcadis 2012).

Historically, depth to groundwater measured in monitoring wells at the Site has ranged
from 5.72 to 25.61 ft. bgs. Groundwater flow direction was historically shown to the
north, however these gradients were based on monitoring wells MW-1 through MW-4,
two of which (MW-2 and MW-3) are constructed with screens below the water table in
a tighter lithological unit, resulting in inaccurate groundwater elevations. After the
installation of monitoring wells MW-5 through MW-8, completed in 2012, the
groundwater direction gradient could be calculated more accurately. The calculated
groundwater flow gradient is generally to the east-southeast but ranges through the
site from east to southeast, the lower point of groundwater elevation being the
southeast corner of the site. Historic groundwater flow directions are illustrated in a
groundwater rose diagram on Figure 5.

12
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Cross sections showing Site lithology are presented on Figures 6, 6a and 6b.
Historical groundwater gauging data are presented in Table 1 and on Figures 7a to
7e. Site boring logs are included in Appendix D.

4, Summary of Previous Site Investigations

In July 2004, facility upgrades were conducted at the Site including replacement of the
dispenser islands and product distribution piping. Soil samples collected during facility
upgrades were analyzed for GRO, BTEX, MTBE, and total lead. Additionally, select
soil samples were analyzed for DRO, HO, and VPH. During facility upgrades in 2004,
the only soils containing petroleum hydrocarbons above MTCA Method A CULs were
located around the northeastern-most dispenser island, Dispenser Island D-4 at 11.5 ft.
bgs. Concentrations of GRO (1,220 mg/kg) and BTEX (1.82 mg/kg, 18.6 mg/kg, 12.1
mg/kg and 59.5 mg/kg, respectively) were above the MTCA Method A CULs in the
sample collected from D-4-11.5. The D-4 dispenser island area was over-excavated to
depths between 13 and 15 ft. bgs and hydrocarbon-impacted soil was removed. Side
wall samples D-4-13-SSW and D-4-13-SWE as well as the bottom of excavation
sample D-4-15 did not have concentrations of COCs exceeding CULs (Delta 2005a).

A subsurface investigation was initiated in September 2005 to determine the extent of
residual hydrocarbons in soil and groundwater. Four borings were advanced to depths
ranging from 31.5 to 46.5 ft. bgs and monitoring wells MW-1 through MW-4 were
installed. Groundwater was encountered at depths ranging from 21.5 to 36.5 ft. bgs.
Soil samples collected from the borings were analyzed for GRO, BTEX, MTBE, and
total lead. Additionally, one soil sample (MW-2 at 5 ft. bgs) was analyzed for ethylene
dibromide (EDB) and ethylene dichloride (EDC). Soil analytical samples from borings
MW-1, MW-3 and MW-4 had no concentrations of COCs detected above the
laboratory method detection limits. Soil collected from boring MW-2 contained
concentrations of COCs that exceeded the MTCA Method A CULs at depths of 5, 15
and 20 ft. bgs, while COC concentrations of samples from 25 ft. bgs were below the
respective method detection limits (Delta 2005b).

In November 2005, Ecology listed the Site in the LUST program (Ecology 2005).

A groundwater monitoring program was initiated at the Site in the third quarter 2005,
and is currently ongoing. Starting in 2005, groundwater samples were collected from
the four on-site monitoring wells (MW-1 to MW-4). As described below, three additional
monitoring wells were installed at the Site in February 2012 and one additional
monitoring well was installed in May of 2012. The four monitoring wells were added to

13
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the groundwater monitoring program. Analyzed constituents include GRO, BTEX, total
and dissolved lead, and MTBE. DRO and HO were added in 2014 during final

compliance sampling activities. Current and historical groundwater analytical data from
2005 to June 2015 are presented in Table 1. Well locations are illustrated on Figure 3.

In February 2012, three soil borings were advanced at the Site and converted to
groundwater monitoring wells MW-5, MW-6, and MW-7, as part of a subsurface
investigation. Based on field screening methods, two to three soil samples were
collected for analysis during the installation of each boring and analyzed for GRO,
DRO, HO, BTEX, and total lead, with select samples analyzed for VPH, and
extractable petroleum hydrocarbons (EPH). Eight soil samples and one duplicate
sample were collected during the installation of monitoring wells MW-5, MW-6, and
MW-7. Petroleum hydrocarbon constituents were detected at concentrations greater
than laboratory reporting limits from one sample in monitoring well MW-5 at a depth of
10 ft. bgs (MW-5-10). Concentrations of GRO (6.5 mg/kg), DRO (21.1 mg/kg), and HO
(96.7 mg/kg) were less than their respective CULs. Concentrations of BTEX in this
sample were less than laboratory detection limits. Sample MW-5-10 was also analyzed
for EPH and VPH. No CUL exceedances were observed during the 2012 subsurface
investigation (Arcadis 2012).

To evaluate Site remedial options, a rising-head aquifer testing (slug testing) was
conducted. Hydraulic conductivity at the Site was calculated and a step test was
conducted on monitoring wells MW-1 and MW-4. Additionally, baseline geochemical
parameters were analyzed in conjunction with groundwater monitoring activities
conducted on February 20, 2012. Following these investigations and as outlined in the
Remedial Action Plan (Arcadis 2012), enhanced natural attenuation via subsurface
injections was selected as the Site remedial approach. In May of 2012, two injection
wells (IW-1 and IW-2) and one downgradient monitoring well (MW-8) were installed at
the Site. Soil analytical samples taken from monitoring well MW-8 had concentrations
below the laboratory method detection limits for the COCs analyzed. On July 8, 2014,
two hand auger soil samples were collected near historically impacted soils. Details
regarding this event are discussed below in Section 6.1.

5. Summary of Previous Remedial Actions

In July 2004, facility upgrades were conducted at the Site, including the replacement of
the dispenser islands and product distribution piping. During these operations, soil
analytical samples were collected, two of which had concentrations above applicable
MTCA Method A CULs under dispenser island 4. The soil in this area was over-

14
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excavated to a depth of 13-15 ft. bgs. Forty-one tons of soil were removed from the
Site, transported and disposed of by TPS Technologies Inc. following the completion of
upgrade activities.

In 2012, Arcadis submitted a Remedial Action Plan to Ecology, proposing subsurface
injections as the remedial approach for the Site. In June of 2012, Site injection wells
were registered with the Underground Injection Control (UIC) Program and assigned
the UIC site number 31830. In August of 2012, a magnesium sulfate heptahydrate
(MgSO04) injection event was conducted to promote enhanced natural attenuation of
hydrocarbon COCs through anaerobic bio-oxidation at the Site. The MgSO4 solution
was injected into injection wells IW-1 and IW-2. A total of 10,000 gallons of MgSQOa4
solution was injected: approximately 5,000 gallons into each injection well (Arcadis
2013). Post injection monitoring of the injection solution indicated that MgSOa4
concentrations were found in target wells at levels sufficient to sustain elevated
microbial activity needed to enhance the natural attenuation of petroleum
hydrocarbons for two months post injection. Continued post injection sampling in 2013
found that concentrations had dropped back to pre-injection baseline conditions
(Arcadis 2014a).

6. Summary of 2014-2015 Activities
6.1 2014 Subsurface Investigation

On July 8, 2014, Arcadis conducted a subsurface investigation to the north and south
of the dispenser island on the central southern portion of the Site. Two soil borings
(HA-1 and HA-2) were advanced to delineate and confirm historic soil COC
concentrations. HA-1 was advanced south of the dispenser islands to confirm historical
impacts associated with the dispenser island and product piping upgrades conducted
in 2004. HA-2 was advanced less than five feet downgradient (southeast) of
monitoring well MW-2.

Drilling activities were conducted by a licensed drilling subcontractor, Cascade Drilling,
LP. The soil borings, HA-1 and HA-2 were cleared using an air-knife and vacuum truck
to 5.5 and 7.0 ft. bgs respectively to reduce the potential for damage to subsurface
utilities. Groundwater was not encountered in HA-1 and was encountered at 6.0 ft. bgs
in HA-2.

Soil samples were collected for field screening using a hand auger. Boring logs were
prepared by Arcadis field staff using the Unified Soil Classification System and are
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included in Appendix D. Field screening of soil samples was performed using a
photoionization detector (PID) and visual inspection methods. Investigative derived
waste generated during the event was stored in Department of Transportation
approved 55-gallon steel drums on the Site until it was removed for disposal by Kleen
Environmental Technologies Inc. Waste manifests are included as Appendix E.

Analytical samples were collected in laboratory-provided bottles and placed in a cooler
with ice. Samples were submitted to Eurofins Lancaster Laboratories (Lancaster) in
Lancaster, Pennsylvania, under standard chain-of-custody protocol. Soil samples were
analyzed for the following COCs:

GRO by Ecology Northwest Method NWTPH-GX;

DRO and HO by Ecology Northwest Method NWTPH-DX;

BTEX by Environmental Protection Agency (EPA) Method 8260; and
Lead by EPA 6010.

Soil samples were collected for laboratory analysis from depths that corresponded to
adjacent historical soil impacts as well as areas where PID screening indicated
potential impacts, and/or the bottom of each boring:

¢ HA-1 analytical samples were collected from 4.5- 5.0 ft. bgs and 5- 5.5 ft. bgs.
Concentrations of BTEX were not detected exceeding the laboratory method
detection limits (MDLs). At HA-1 the highest concentration of GRO (110
mg/kg) is from the 4.5-5.0 ft. bgs sample. Other COC concentrations detected
in soil samples from this boring did not exceed MTCA Method A CULs.

¢ HA-2 analytical samples were collected from 5- 5.5 ft. bgs and 6.5- 7 ft. bgs. At
HA-2, GRO concentrations exceeded the MTCA Method A CUL in the 5-5.5 ft.
bgs (910 mg/kg) and 6.5-7 ft. bgs (1,300 mg/kg) samples. Other COC
concentrations detected in soil samples from this boring did not exceed MTCA
Method A CULs. Therefore, historical impacts associated with MW-2 are
confirmed to have reduced concentrations and are in compliance with
applicable MTCA CULs.

Additionally, soil from HA-1 and HA-2 were analyzed for VPH and EPH by the Ecology
Northwest Method VPH/EPH, respectively. Laboratory analytical reports and chain of
custody documentation are included as Appendix F. Soil analytical data are presented
in Table 2 and on Figure 8. VPH/EPH soil analytical data are presented in Table 3.
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6.2 Groundwater Monitoring Activities 2014 and 2015

On June 27, September 26, December 18, 2014, March 10, 2015, and June 8, 2015,
Arcadis conducted groundwater monitoring activities at the Site. Wells were sampled
using low-flow purge methodology. Groundwater gauging data and select analytical
results are presented on Figure 7ato 7e, and in Table 1. Groundwater monitoring field
data sheets are included as Appendix G.

Groundwater samples from monitoring activities were analyzed for:

¢ TPH as GRO by Ecology Method NWTPH-GX;

¢ TPH as DRO and HO by Ecology Method NWTPH-Dx (with the exception of the
June 2014 event);

¢ BTEX by EPA Method 8260; and

e Lead by EPA Method 6010.

Samples were collected in laboratory-provided bottles and placed in a cooler with ice.
Samples were submitted to Lancaster in Lancaster, Pennsylvania, under standard
chain-of-custody protocol. Waste water generated during the monitoring events was
stored in Department of Transportation approved 55-gallon steel drums on the Site
until it was removed for disposal by Kleen Environmental Technologies Inc. Waste
manifests are included as Appendix E. The laboratory analytical report and chain-of-
custody documentation are included as Appendix F.

6.2.1  June 2014 Groundwater Monitoring Event

During the June 27, 2014 event, monitoring wells MW-1 through MW-8 were gauged
and sampled. The depth to groundwater during this sampling event ranged between
5.75 ft. below top of casing (btoc) in well MW-7 and 18.52 ft. btoc in well MW-2.
Groundwater elevations during this sampling event ranged between 259.76 ft. above
NAVD 88 in well MW-2 and 272.50 ft. above NAVD 88 in well MW-6. The overall
direction of groundwater gradient was to the east-southeast but ranges locally from the
east to southeast. Groundwater gauging data and select analytical results are
presented on Figure 7a.

For the June 2014 event, groundwater samples collected from three wells had
concentrations of COCs greater than the MDLs:
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¢ Monitoring well MW-1 had detections of benzene and GRO with concentrations
greater than the MTCA Method A CULs and detections of ethylbenzene,
toluene and total xylenes with concentrations greater than the MDLs but below
the MTCA Method A CULs.

¢ Monitoring well MW-2 had a detection of benzene with a concentration greater
than the MDL but below the MTCA Method A CUL.

¢ Monitoring well MW-5 had detections of GRO at a concentration greater than the
MTCA Method A CUL and detections of benzene, ethylbenzene and total
xylenes with concentrations greater than the MDLs but below the MTCA
Method A CULs.

The remaining COCs were not detected above their respective MDLs.
6.2.2  September 2014 Groundwater Monitoring Event

During the September 26, 2014 event, monitoring wells MW-1 through MW-8 were
gauged and sampled. Depth to groundwater during this sampling event ranged
between 5.91 ft. btoc in well MW-7 and 19.89 ft. btoc in well MW-3. Groundwater
elevations during this sampling event ranged between 259.03 NAVD 88 in well MW-2
and 272.28 ft. above NAVD 88 in well MW-6. The overall direction of groundwater
gradient was to the southeast but ranges locally from the east-southeast to the south-
southeast. Groundwater gauging data and select analytical results are presented on
Figure 7b.

For the September 2014 event, groundwater samples collected from three wells
contained COCs at concentrations greater than the MDLs:

¢ Monitoring well MW-1 had detections of benzene and GRO with concentrations
greater than the MTCA Method A CULs and detections of DRO, ethylbenzene,
toluene and total xylenes with concentrations greater than the MDLs but below
the MTCA Method A CULs.

¢ Monitoring well MW-2 had a detection of benzene with a concentration greater
than the MDL but below the MTCA Method A CUL.

¢ Monitoring well MW-5 had detections of GRO at a concentration greater than the
MTCA Method A CUL and detections of benzene, ethylbenzene and total
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xylenes with concentrations greater than the MDLs but below the MTCA
Method A CULs.

The remaining COCs were not detected above their respective MDLSs.
6.2.3  December 2014 Groundwater Monitoring Event

During the December 18, 2014 event, monitoring wells MW-1 through MW-8 were
gauged and sampled. Depth to groundwater during this sampling event ranged
between 6.07 ft. btoc in well MW-6 and MW-7 and 19.40 ft. btoc in well MW-2.
Groundwater elevations during this sampling event ranged from 258.88 ft. above
NAVD 88 in well MW-2 and 273.57 ft. above NAVD 88 in well MW-6. The overall
direction of groundwater gradient was to the east-southeast/southeast. Groundwater
gauging data and select analytical results are presented on Figure 7c.

For the December 2014 event, groundwater samples collected from three wells
contained COCs at concentrations greater than the MDLSs:

¢ Monitoring well MW-1 had detections of benzene and GRO with concentrations
greater than the MTCA Method A CULs and detections of DRO, ethylbenzene,
toluene and total xylenes with concentrations greater than the MDLs but below
the MTCA Method A CULs.

¢ Monitoring well MW-2 had a detection of benzene with a concentration greater
than the MDL but below the MTCA Method A CUL.

¢ Monitoring well MW-5 had a detection of GRO at a concentration greater than
the MTCA Method A CUL and detections of benzene, ethylbenzene and total
xylenes with concentrations greater than the MDLs but below the MTCA
Method A CULs.

The remaining COCs were not detected above their respective MDLs.

6.2.4  March 2015 Groundwater Monitoring Event
During the March 10, 2015, monitoring wells MW-1 through MW-8 were gauged and
sampled. Depth to groundwater during this sampling event ranged between 5.73 ft.

btoc in well MW-6 and 18.02 ft. btoc in well MW-2. Groundwater elevations during this
sampling event ranged from 260.26 ft. above NAVD 88 NAVD 88 in well MW-2 and
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273.91 ft. above NAVD 88 in well MW-6. The overall direction of the groundwater
gradient was to the east-southeast but ranges locally from the east to southeast.
Groundwater gauging data and select analytical results are presented on Figure 7d.

For the March event, groundwater samples collected from three wells contained COCs
at concentrations greater than the MDLs:

¢ Monitoring well MW-1 had detections of benzene and GRO with concentrations
greater than the MTCA Method A CULs and detections of DRO, ethylbenzene,
toluene and total xylenes with concentrations greater than the MDLs but below
the MTCA Method A CULSs.

¢ Monitoring well MW-2 had a detection of benzene with a concentration greater
than the MDL but below the MTCA Method A CUL.

¢ Monitoring well MW-5 had a detection of GRO at a concentration greater than
the MTCA Method A CUL and detections of benzene, ethylbenzene and total
xylenes with concentrations greater than the MDLs but below the MTCA
Method A CULs.

The remaining COCs were not detected above their respective MDLSs.
6.2.5  June 2015 Groundwater Monitoring Event

During the June 8, 2015, monitoring wells MW-1 through MW-8 were gauged and
sampled. Depth to groundwater during this sampling event ranged between 6.12 ft.
btoc in well MW-6 and 17.99 ft. btoc in well MW-2. Groundwater elevations during this
sampling event ranged from 260.29 ft. above NAVD 88 in well MW-2 and 273.52 ft.
above NAVD 88 in well MW-6. The overall direction of the groundwater gradient was to
the east/east-southeast. Groundwater gauging data and select analytical results are
presented on Figure 7e.

For the June event, groundwater samples collected from two wells contained COCs at
concentrations greater than the MDLs:

¢ Monitoring well MW-1 had detections of benzene and GRO with concentrations
greater than the MTCA Method A CULs and detections of ethylbenzene,
toluene and total xylenes with concentrations greater than the MDLs but below
the MTCA Method A CULs.
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¢ Monitoring well MW-5 had a detection of GRO at a concentration greater than
the MTCA Method A CUL and detections of DRO, ethylbenzene and total
xylenes with concentrations greater than the MDLs but below the MTCA
Method A CULs.

The remaining COCs were not detected above their respective MDLs.
7. Potential Petroleum Hydrocarbon Impacts — Other Media

Petroleum hydrocarbon impacts have been investigated in the soils and groundwater
onsite and in some surrounding areas, which have been presented. The following are
other areas for potential petroleum hydrocarbon impacts.

7.1 Surface Waters

Annual average rainfall is approximately 37.5 inches in Seattle, Washington. Surface
water at the Site is limited to runoff from precipitation. Since development as a retalil
gas station and service station, the Site has been paved with asphalt with the
exception of the landscaped areas; therefore infiltration of surface water into the
groundwater table is limited. Surface water, surface drainage, floodplains, wetlands
and areas of sediment deposition are not applicable at this Site. Therefore, no known
impacts to surface waters have occurred due to the past operation of the Site as a
retail gasoline station.

7.2 Sediment

Surface waterways and associated sediments are not present at the Site. Therefore,
no known impacts to sediments have occurred due to historic retail gasoline station
operations at the Site.

7.3 Soil Vapor

The Site is currently zoned for commercial use as a retail gas station and a
convenience store and is assumed to remain in this condition in the future. Section 1.2
of the vapor intrusion guidance states:

“A worker potentially exposed to vapor intrusion-contaminated
indoor air is regularly and simultaneously exposed to the same
hazardous chemical vapors in the workplace. The workplace vapor
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concentrations are routinely much higher than any levels expected
from vapor intrusion. This worker understands that exposure to the
particular chemical is part of the job and is enrolled in the company's
Occupational Safety and Health Act (OSHA) compliant employee
protection program. Because the exposure scenario described here
is regulated under OSHA, the guidance has not been developed to
assess or otherwise address such a situation.

Although dry-cleaning businesses and automobile filling stations are
not manufacturing operations, the same logic may apply to
evaluating vapor intrusion in their associated buildings. That is, the
guidance has not been developed to assess or otherwise address
situations where a subsurface vapor intrusion source potentially
threatens indoor air quality, but: a) indoor workers are regularly
exposed to the same hazardous chemical vapors in the workplace
due to the nature of the business; b) the workplace-related vapor
concentrations are routinely much higher than any levels expected
from vapor intrusion; and, c) the workers are enrolled in an OSHA-
compliant employee protection program (Ecology 2009).”

Because this site is a petroleum facility, workers at the site may be exposed to
petroleum constituents in ambient air. The contribution to the total concentrations from
potential vapor migration from soil gas is considered minimal.

Table B-1 within the Ecology vapor intrusion guidance contains groundwater screening
levels considered to be protective of potential exposures via the vapor intrusion
pathway to indoor air. COCs that have historically been detected in groundwater at the
site include GRO, DRO, BTEX and MTBE. Toluene, ethylbenzene, and MTBE
concentrations have never been detected in groundwater above their respective Table
B-1 groundwater screening levels. Total xylenes have not been detected above the
Table B-1 groundwater screening level since June 2013 (conservatively compared to
the m-xylene screening level of 310 micrograms per liter [pug/L]). Benzene was
detected above the Table B-1 groundwater screening level (2.4 pg/L) in well MW-1
during the last four quarters at a maximum concentration of 46 pg/L and in well MW-2
once during the last four quarters at a maximum concentration of 2.6 pg/L. However,
benzene was never detected above the Table B-1 groundwater screening level in wells
MW-3, MW-4, MW-5, MW-6, MW-7 and MW-8. Monitoring wells MW-3, MW-6 and
MW-7 are closer to the station building than MW-2 and MW-1 and therefore
groundwater benzene concentrations are considered to be protective of indoor air at
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the location of the station building. In addition, wells MW-1 and MW-2 are located close
to the dispenser islands and the contribution to the total concentrations from potential
vapor migration from soil gas is considered minimal in this area.

The Ecology vapor intrusion guidance suggests the groundwater screening levels
would be conservative for receptors at the Site. Specifically, groundwater screening
levels are calculated using Method B cleanup levels for indoor air, which are stated to
be overly conservative for commercial receptor scenarios. Parameters such as body
weight and exposure duration used in the groundwater screening levels differ from the
parameters that would be expected for a commercial receptor. Section 6.6.2 of the
vapor intrusion guidance states:

“Where the building of concern is being used commercially (but is not located on an
industrial property), and the most highly exposed receptors are workers, the Method B
exposure assumptions in WAC 173-340-750 Equations 750-1 and 750-2 are likely to
be overly conservative. Average body weight, for example, in Equation 750-1 is 16 kg
(representing a child), whereas the receptors of concern at most commercial properties
will be adults with an average weight closer to 70 kg. In addition, the amount of time
exposed will often be less than default values: most receptors in a commercial building
will not be exposed to contaminated indoor air 24 hours per day, seven days a week,
all year long. Therefore, while subsurface source concentrations must eventually be
remediated to cleanup levels derived from Method B air cleanup levels to free the
property of any future development restrictions, current receptors can be considered
protected if indoor air concentrations are somewhat higher than Method B air cleanup
levels.”

TPH (sum of GRO, DRO and HO) is considered a cumulative measurement of several
carbon chain compounds. Because of this cumulative result, the evaluation of TPH
exposure via the vapor intrusion pathway based on historical data is not technically
feasible. Furthermore, Ecology has not provided a TPH indoor air cleanup level for the
evaluation of the vapor intrusion pathway within the Ecology vapor intrusion guidance
or Cleanup Levels and Risk Calculations (CLARC) database.

Due to the expected current and future exposure and likely receptor scenarios
supported by the construction and zoning of the site, and historical COC comparison to
conservative groundwater screening criteria, the potential vapor intrusion pathway is
not considered to pose an unacceptable risk to current and future receptors at the Site.
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7.4 Ecological and Natural Resources

The Site is located in a mixed residential and commercially developed area of Seattle,
Washington. The entire Site is paved with asphalt with the exception of the landscaped
areas. Because there are no contiguous undeveloped lands in the vicinity of the Site,
this area is not considered to be suitable habitat to support native vegetation and/or
wildlife. Furthermore, traffic corridors and similar features surrounding the Site further
reduce the potential use of the area by wildlife.

7.5 Cultural and Archaeological Resources

There is no indication that cultural and/or archaeological resources are present at the
Site. Therefore, no known impacts to cultural and archaeological resources have
occurred due to retail gasoline station operations at the Site.

8. Conceptual Site Model

Possible pathways associated with potential exposures to petroleum hydrocarbon
constituents detected in the soil and groundwater at the Site are described below. The
conceptual site model (CSM), or exposure evaluation flowchart, illustrated on Figure 9
provides a summary of the relationships between primary sources (i.e. release
mechanisms), secondary sources (i.e. exposure media), transport mechanisms,
exposure pathways, and potential current and future receptors. Details of the CSM for
the Site are provided in the following sections.

8.1 Potential Constituent Sources

The primary sources of dissolved phase COCs at the Site include the historical release
of gasoline to soil and groundwater. No specific known release has occurred at the
Site, however previous soil and groundwater investigations indicate a release most
likely occurred from the northeastern dispenser island. The dispenser island and
associated piping were set at approximately 3 to 5 ft. bgs, while depth to groundwater
at the Site ranges from 5.72 to 25.61 ft. bgs; therefore, potential releases from the
dispenser island occurred in the vadose zone and/or the smear zone.

The primary source of COCs at the Site is considered to be leaks from the dispenser
islands and associated product piping. The secondary source is considered to be direct
release of gasoline to both surface soil (<15 ft. bgs), subsurface soils (>15 ft. bgs) and
groundwater.
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8.2 Potential Receptors and Transport Mechanisms

The Site property is located in a commercial area of Seattle and is zoned for
commercial use. The Site is currently a retail ARCO gasoline facility and convenience
store, with a retail building and canopy on a flat grade across the Site.

8.2.1 Dissolved Product in Groundwater

Potential receptors for groundwater include construction workers exposed during
potential redevelopment activities, as well as current and future commercial workers
onsite.

Transport mechanisms for dissolved petroleum hydrocarbons in groundwater include
advection, diffusion, and volatilization. Groundwater transport may lead to ingestion or
dermal absorption of dissolved petroleum hydrocarbons. During the most recent
groundwater monitoring event in June 2015, depths to groundwater ranged from 6.12
to 17.99 ft. bgs. Historically, depth to groundwater measured in monitoring wells at the
Site has ranged from 5.72 to 25.61 ft. bgs.

Ingestion is not considered to be a likely exposure scenario. Groundwater at the Site is
not currently used as a potable water source. As described in Section 2.6., the onsite
occupant and surrounding properties currently use drinking water from Seattle Public
Utilities municipal source, which is sourced primarily from the Tolt and Cedar River
Watersheds. Also, there are no public drinking water wells within one mile of the Site.
Additionally, the groundwater flow direction based on groundwater monitoring wells
measured across the Site is towards a public road (23 Avenue), not towards an area
where there is a potential future potable water source. This exposure scenario is
potentially complete for future receptors but not significant.

Utility/trench workers typically work at depths between 1 to 10 ft. bgs. Regarding the
depths to groundwater at the Site, it is possible for utility/trench receptors to be directly
exposed to constituents in groundwater beneath the Site. Therefore, pathways
associated with potential direct contact exposures to constituents in groundwater for
future onsite construction and excavation worker receptors, such as those maintaining
utility lines, are potentially complete.

Another potential transport mechanism at the Site may include volatilization of
constituents in groundwater to outdoor air and/or indoor air of current and future onsite
buildings, or air within a trench used by future onsite construction workers. Although
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the COCs may volatilize from groundwater to outdoor air and may be inhaled by onsite
potential receptors, this exposure pathway is considered to be insignificant given the
atmospheric dilution effects from wind. With the exception of benzene, Site COCs have
not been detected in groundwater above the respective Table B-1 groundwater
screening levels since at least June 2013, or do not have established screening levels
for vapor migration. Monitoring wells MW-1 and MW-2, where benzene concentrations
were detected above the Table B-1 groundwater screening level, are not located
beneath the station building. Benzene may volatilize from groundwater of these well
locations to outdoor air, however this exposure pathway is considered to be
insignificant given the atmospheric dilution effects from wind. Also, redevelopment of
the Site is not expected for the future, and any possible residual petroleum
hydrocarbon impacts are contained onsite. Therefore this pathway is considered
potentially complete, but insignificant.

8.2.2 Surface Soils (<15 feet)

Leaching of residual phase petroleum hydrocarbons into the groundwater table is
another transport mechanism which may lead to exposure through ingestion and
dermal absorption. However, this transport mechanism leads to exposure pathways in
groundwater, rather than exposure pathways in soil. Ingestion and dermal absorption
exposures are not considered to be significant, as outlined in section 8.2.1.

Storm water and surface runoff water is contained in the storm water drainage system
and soils are not exposed at or near ground surface. Therefore, runoff is not
considered a significant transport mechanism.

Another potential transport mechanism at the Site may include volatilization of
constituents in soil to outdoor air and/or indoor air of current and future onsite buildings,
or air within a trench used by future onsite construction workers. Although the COCs
may volatilize from soil to outdoor air and may be inhaled by onsite potential receptors,
this exposure pathway is considered to be insignificant given the atmospheric dilution
effects from wind. Historic petroleum hydrocarbon impacted soil has not been located
beneath the station building. Also, redevelopment of the Site is not planned for the
future, and any possible residual petroleum hydrocarbon impacts are contained onsite.
Therefore, current or future inhalation of COCs in indoor air by potential onsite
receptors is considered a potentially complete pathway, but is not considered
significant.
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The Site is currently paved with asphalt and concrete and is expected to remain the
same in the future as there are no known plans for redevelopment of the Site. The
pavement serves as a barrier between potential receptors and surface (<15 ft. bgs)
soil. However, utility trench workers often work at depths between 1 and 10 ft. bgs and
could be exposed to surface soil by direct contact exposure pathways. The Site may
also be redeveloped in the future and direct contact could potentially lead to exposure
pathways for future construction workers. Therefore, pathways associated with direct
contact exposures to constituents in surface soils for future construction workers
receptors are potentially complete.

8.2.3 Ecological Receptors

Transport mechanisms leading to the exposure of petroleum hydrocarbons to
terrestrial ecological receptors are not considered present at the Site. According to
WAC 173-340-7491(1)(a-d), if the Site meets any one of the four exclusion criterions,
no further Terrestrial Ecological Evaluation (TEE) is necessary for the Site. A
determination was made in June 2011 that the Site met one of the four exclusion
criterions. The Site was therefore excluded from further evaluation under the TEE.
Exclusion criteria met at the Site include:

o WAC-173-340-7491(1)(c)(i) — “For sites contaminated with hazardous
substances other than those specified in (c)(ii) of this subsection, there is less
than 1.5 acres of contiguous undeveloped land on the site or within 500 ft. of any
area of the site.”

o WAC-173-340-7491(1)(c)(ii) — There is less than 0.25 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 of furans, PCB mixtures, DDT,
DDE, DDD, aldrin, chlordane, dieldrin, endosulfan, endrin, heptachlor, heptachlor
epoxide, benzene hexachloride, toxaphene, hexachlorobenzene,
pentachlorophenol, or pentachlorobenzene.

The Site is currently paved with asphalt and concrete, and is located in a commercial
and residential area of Seattle, Washington. Areas within 500 feet of the Site are
developed and are also paved with asphalt or concrete. The specific chemicals listed in
the criteria are not present at the Site.

Since the Site is devoid of ecological habitat and surface water is absent from the Site,
ecological receptors are absent from the Site. It is expected the Site will remain as a
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retail gas station in the future. Therefore, potential exposure pathways for terrestrial
ecological receptors are not complete.

Therefore, the TEE exclusion submitted in 2011 is currently valid and potential
exposure pathways for terrestrial ecological receptors are not complete. The 2011 TEE
is included as part of Appendix H.

8.3 Potentially Complete Exposure Pathways

Based on the information presented in the previous sections, potentially complete
exposure pathways at the Site include the following:

® Ingestion of groundwater by future receptors.
* Dermal contact with groundwater by future construction/excavation workers.

* Volatilization of groundwater to indoor air and potential inhalation by future onsite
commercial receptors or volatilization of groundwater to air within a trench and
potential inhalation by future onsite construction workers.

* Exposure pathways associated with dermal contact with surface soil, including
incidental ingestion of soil, inhalation of fugitive dust, or dermal contact with soil by
future onsite construction workers.

* Volatilization of soil to indoor air and potential inhalation by future onsite
commercial receptors or volatilization of soil to air within a trench and potential
inhalation by future onsite construction workers.

These potential exposure pathways are considered to be insignificant, and the risk to
human health is likely to be low. Petroleum hydrocarbon impacts from subsurface to
soil vapor are likely to be negligible. Furthermore, the Site is largely paved with
concrete and asphalt and no future re-development of the Site has been planned.

9. Cleanup Standards
A cleanup standard consists of the following three elements [WAC 173-340-700(3)]:

e CUL, the concentration that must be met to protect human health and the
environment,
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¢ Points of compliance (POC), the location where the CUL must be achieved, and

¢ Other regulatory requirements commonly referred to as applicable or relevant
and appropriate requirements (ARARS), that apply to the Site because of the
type of action or the location of the Site.

The cleanup standards were developed using the MTCA Method A approach and Site
specific information (Ecology 2007). The CULs and POCs are presented in this
section.

9.1 Constituents of Concern

COCs are the chemicals expected to account for most of the risks at a Site, and
cleanup standards must be developed for each COC in each medium. The COCs for
groundwater and soil were developed in accordance with Washington Administrative
Code (WAC) 173-340-703. The COCs are presented in this section.

9.1.1 Groundwater COCs

Operations at the property included the UST storage and distribution of unleaded
gasoline. Three 10,000 gallon unleaded gasoline USTs were installed on the property
in 1988. Groundwater monitoring was initiated at the Site in September 2005 when
monitoring wells MW-1, MW-2, MW-3, and MW-4 were installed. Monitoring wells MW-
5, MW-6, and MW-7 were installed and sampled for the first time in February 2012 and
MW-8 was installed in May 2012 and sampled for the first time in August 2012.
Analyzed constituents include GRO, DRO, HO, BTEX, MTBE, EDB, EDC and total and
dissolved lead. HO, EDB and EDC were never detected above MDLs and therefore
are not considered as Site COCs.

The list of groundwater COCs is as follows:

e GRO

e DRO

e Benzene

e Toluene

¢ Ethylbenzene

e Total Xylenes

e MTBE

29



Closure Request and
2014/2015 Site Status
Report

Former ARCO Facility No. 5445

e Lead

Concentrations of toluene have not historically exceeded the groundwater MTCA
Method A CUL typically used at retail petroleum sites. Therefore, although toluene is
listed as a groundwater COC, this constituent has always been in compliance with
MTCA. Total lead was detected above MTCA Method A CUL but dissolved lead was
never observed at concentration above MTCA Method A CUL. Therefore, although
lead is listed as a groundwater COC, this constituent has always been in compliance
with MTCA.

9.1.2 Soil COCs

Soil samples were first collected at the Site during facility upgrades in 2004. At this
time, samples were analyzed for GRO, BTEX, MTBE and lead. GRO and BTEX were
detected above MTCA Method A CULs. A subsurface investigation was initiated in
September 2005 to determine the extent of residual hydrocarbons in soil. During boring
installation, soil samples were analyzed for GRO, BTEX, MTBE, EDB, EDC and lead.
GRO, benzene, ethylbenzene and total xylenes were detected at concentrations
greater than MTCA Method A CULSs. During the 2014 soil boring activities, soil samples
were analyzed for GRO, DRO, HO, BTEX, MTBE and lead. GRO was detected above
MTCA Method A CUL. MTBE, EDB and EDC were never detected above MDLs and
therefore are not considered as Site COCs.

The final soil COCs for the Site is:

e GRO

e DRO

e HO

e Benzene

e Toluene

e Ethylbenzene
e Total xylenes

e Lead

Concentrations of DRO, HO and lead have not historically exceeded the soil MTCA
Method A CULs. Therefore, although DRO, HO and lead are listed as soil COCs, these
constituents have always been in compliance with MTCA.
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9.2 Cleanup Levels

This section presents the criteria and rationale for determining CULs for groundwater
and soils. Such CULs were determined by assuming a conditional point of compliance
(CPOC) approach for Site cleanup activities, according to WAC-173-340-720(8)(C):

“Where it can be demonstrated under WAC 173-340-350 through 173-340-390 that it is
not practicable to meet the cleanup level throughout the site within a reasonable
restoration time frame, the department may approve a conditional point of compliance
that shall be as close as practicable to the source of hazardous substances, and
except as provided under (d) of this subsection, not to exceed the property boundary.
Where a conditional point of compliance is proposed, the person responsible for
undertaking the cleanup action shall demonstrate that all practicable methods of
freatment are to be used in the site cleanup.”

A conditional point of compliance approach is proposed for this Site using monitoring
wells in close proximity of the source of hazardous substances. Subsequent sections
of this report demonstrate:

¢ It is not practicable to meet Method A CULs within the MTCA site boundary
within a reasonable restoration time frame.

¢ Previous remedial activities at the Site have been attempted to reduce the
concentrations of hazardous substances below MTCA Method A CULs, and

e Based on an evaluation of natural attenuation at the Site, practicable methods of
treatment are being used in the Site cleanup.

9.2.1 Groundwater Cleanup Standards

The following subsections present the endpoints, CULs, and CPOC for groundwater at
the Site.

9.21.1 Endpoints for Cleanup Levels

Groundwater at the Site generally flows to the east-southeast, toward the southeast
corner of the site. However, to be conservative, MTCA Method A Groundwater CULs
will be applied to areas immediately surrounding the MTCA Site boundary in order to
provide protection for a more conservative drinking water beneficial use scenario. This
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ensures downgradient areas beyond the Site are also protected for drinking water
beneficial use.

9.21.2 Groundwater Cleanup Levels

Groundwater CULSs at the Site are established according to the MTCA Method A
CULs. If remaining petroleum impacts exceed MTCA Method A CULs, and it can be
demonstrated that a CPOC approach is appropriate for the Site, CPOC monitoring
wells can be used to demonstrate compliance with MTCA.

Such CPOC monitoring wells would need to be in compliance with MTCA Method A
Groundwater CULSs. If groundwater is shown to be in compliance with MTCA Method
Groundwater A CULSs at the downgradient groundwater CPOCSs, groundwater will be
protective for this exposure scenario, with regards to releases from the Site.
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Method A Groundwater CULs for Site COCs include:

Method A Groundwater Cleanup Levels

cocC Method A Groundwater Cleanup Level (ug/L)
GRO! 800/1,000
DRO 500
HO 500
Benzene 5
Toluene 1,000
Ethylbenzene 700
Total Xylenes 1,000
MTBE 20
Lead 15
Note:
1 1f benzene is present in a given sample the CUL is 800 pg/L. If benzene is not present
the CUL is 1,000 pgl/L.

9.2.1.3 Groundwater POC and CPOC

Two monitoring wells, MW-1 and MW-5, currently have concentrations that exceed
MTCA Method A CULs. These wells are located southeast and south of the dispenser
islands. According to WAC-173-340-720(8)(C), the CPOC wells are necessary in order
to evaluate whether dissolved phase petroleum hydrocarbons are migrating offsite to
the assumed endpoint. Since the endpoint for Site groundwater is potential future
drinking water wells, the groundwater CPOCs can be used to determine if such a
receptor has the potential to be impacted. CPOC monitoring wells are positioned such
that plume migration would be detected and compliance with groundwater CULs would
be indicative of a stable or shrinking plume. Compliance for the CPOC would indicate
potential future drinking water resources were protected.

The CPOC monitoring wells, the area currently exceeding MTCA Method A CULSs, and
the MTCA Site boundary are shown on Figure 4. Concentrations in CPOC wells are
below Method A CULs and so the concentrations are protective of future drinking water
resources in the region. The Site CPOC monitoring wells are listed below:

33



Closure Request and
2014/2015 Site Status
Report

Former ARCO Facility No. 5445

CPOC Monitoring Well Hydraulic Direction Geographic Direction
from Plume from Plume

MW-2 Upgradient North

MW-3 Upgradient West/Northwest
MW-4 Upgradient West

MW-6 Upgradient Northwest
MW-7 Upgradient North

MW-8 Downgradient East/Southeast

9.2.14 Groundwater and COC Transport Evaluation

To date, offsite plume migration exceeding the applicable CULs has not been
observed. To evaluate the potential for future offsite migration at COC concentrations
exceeding CULSs, a detailed evaluation of groundwater velocity and transport velocity of
COCs was completed. The purpose of this evaluation was to determine the amount of
time required for groundwater and organic constituents to potentially travel from a well
within the MTCA Site boundary to a downgradient offsite CPOC well.

Among the monitoring wells at the Site, MW-1 is the closest downgradient monitoring
well to the dispenser island (the approximate source area), and MW-8 is the furthest
downgradient monitoring well. Historically, impacts to groundwater (e.g., MTBE,
benzene, ethylbenzene, xylenes and gasoline-range organic constituents) have been
observed at MW-1 above MTCA Method A groundwater CULs. Thus, calculating
groundwater velocity and COC transport times between monitoring wells MW-1 and
MW-8 provides a conservative estimate of travel time for COCs at the Site. Site-
specific measurements of hydraulic conductivity are approximately 1.1 ft. per day, and
the average hydraulic gradient is 0.75 ft. per day. Using these data, the average mean
groundwater velocity of 0.83 ft. per day, and the groundwater travel time between MW-
1 and MW-8 is less than 1 month (Appendix ).

However, the transport velocity of organic constituents is typically slower than the
mean groundwater velocity due to interaction of organic COCs with the soil matrix and,
when data are available, should be used for estimation of travel times of COCs in
groundwater. The transport velocity of an organic COC is calculated by dividing the
mean groundwater velocity by a retardation factor (Rf). The Rf (and thus the
constituent transport velocity) is directly correlated to a compound-specific organic
carbon sorption coefficient (Koc) value. Among the soil and groundwater COCs at the
Site with estimated Koc values, benzene and p-xylene have the lowest and highest
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Koc values. Thus, transport velocities calculated for these two constituents provide a
conservative range of travel time estimates for the constituents detected at the site. As
detailed in Appendix |, the estimated travel times for benzene and p-xylene from MW-
1 to MW-8 are less than 2 months and less than 4 months, respectively. This approach
to calculating COC travel times also does not account for any natural attenuation that
occurs along this flow path, which could preclude the arrival of groundwater impacts at
downgradient monitoring wells.

Concentrations of benzene, ethylbenzene, total xylenes and GRO in samples collected
from conditional point of compliance monitoring well MW-8 have been less than MTCA
Method A Groundwater CULs since monitoring began at this well in 2012. Since the
Site discovery in 2004, a minimum time of 11 years have elapsed at the Site since
impacts occurred, which is greater than the estimated travel time of COCs. Therefore,
this approach provides a conservative estimated range of travel times for the COCs at
the Site. This indicates that plume attenuation is occurring, and offsite migration of
concentrations exceeding the applicable CULs is unlikely to occur.

9.2.15 Geochemical Indicators of Biodegradation

Biodegradation of hydrocarbon constituents can proceed via aerobic or anaerobic
microbial processes, with naturally-occurring bacteria using these constituents as
sources of carbon and/or energy. Bacteria obtain energy for cell production and
maintenance by facilitating reduction-oxidation reactions involving the transfer of
electrons from electron donors (e.g., hydrocarbon constituents) to available electron
acceptors. Electron acceptors in groundwater systems include oxygen, nitrate,
manganese, ferric iron, sulfate, and carbon dioxide. When sufficient oxygen is present
in groundwater, biodegradation is primarily aerobic. When oxygen becomes less
available, conditions will become reducing as anaerobic microorganisms consume
electron acceptors in the following order of preference: nitrate (nitrate reduction),
manganese (manganese (IV) reduction), ferric iron (ferric iron reduction), sulfate
(sulfate reduction), and carbon dioxide (methanogenesis).

On February 20, 2012, Arcadis conducted pre-injection baseline groundwater
biogeochemical indicator sampling in conjunction with groundwater monitoring
activities at the Site. During this event, wells MW-1, MW-2, MW-4, MW-5 and MW-7
were sampled for pre-injection baseline parameters of alkalinity, sulfate, sulfide,
nitrite/nitrate, methane, and total and dissolved iron.
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Compared to other wells that were sampled, elevated concentrations of methane, total
and dissolved iron, and a reduced concentration of sulfate were observed in monitoring
well MW-1. Biogeochemical results suggest anaerobic, strongly reducing (i.e., sulfate-
reducing to methanogenic) conditions at this well, which is most likely related to the
petroleum hydrocarbons observed here. The presence of 4,500 ug/L of methane, or
approximately 25-percent of methane solubility, demonstrates that groundwater in the
immediate vicinity of MW-1 is conducive to anaerobic natural attenuation (Arcadis
2012).

9.2.2  Soil Cleanup Standards
9.2.2.1 Soil Leaching Pathway

The endpoint of soil leaching to groundwater was considered for the soil at the Site in
accordance with MTCA Method A soil CULs. Several soil samples located at the north
and south sides of the dispenser islands exceed the MTCA Method A CULs. In order to
demonstrate compliance with WAC 173-340-740(3)(b)(iii)(A), an empirical
demonstration will be used to demonstrate that soil concentrations will not cause an
exceedance of groundwater CULs. As defined under WAC 173-340-747(3)(f) and
WAC 173-340-747(9), the following are required for the empirical demonstration:

e The measured groundwater concentration is less than or equal to the applicable
groundwater cleanup level established under WAC 173-340-720; and

e The measured soil concentration will not cause an exceedance of the applicable
groundwater cleanup level established under WAC 173-340-720 at any time in
the future. Specifically, it must be demonstrated that a sufficient amount of
time has elapsed for migration of hazardous substances from soil into
groundwater to occur and that the characteristics of the Site (e.g., depth to
groundwater and infiltration) are representative of future site conditions. This
demonstration may also include a measurement or calculation of the
attenuating capacity of soil between the source of the hazardous substance
and the groundwater table using site-specific data.

Compliance monitoring was used to assess whether the empirical demonstration has
been successful. The presence/absence of dissolved phase hydrocarbons at
groundwater CPOCs will be used as the main line of evidence for compliance. The
presence of dissolved phase hydrocarbons exceeding Method A Groundwater CULs
would indicate non-compliance with MTCA.
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Compliance at the Site has empirically been demonstrated to date and the endpoint is
protected. COC concentrations at groundwater CPOC wells have been shown to be
less than Method A Groundwater CULSs for at least four consecutive quarters.
Furthermore, sufficient time has passed for COCs to migrate from soil to groundwater,
and therefore it is empirically demonstrated that soil impacts are not a future source to
groundwater. For these reasons, according to WAC 173-340-747(3)(f) and WAC 173-
340-747(9), it is empirically demonstrated that soil concentrations do not and will not
cause an exceedance of groundwater CULSs.

An empirical demonstration can also be made for soil impacts present in the vadose
zone of the Site where such impacts may leach to groundwater. COC concentrations at
groundwater CPOC wells have been shown to be less than Method A Groundwater
CULSs for at least four consecutive quarters. Furthermore, the surface area at the Site is
comprised of asphalt or concrete, which is impermeable to surface water. Therefore, it
is unlikely that soil concentrations will leach to groundwater due to infiltration and
cause an exceedance of the MTCA Method A CUL.

9.2.2.2 Soil Cleanup Levels

According to MTCA, soil CULs are based on estimates of the reasonable maximum
exposure scenario expected to occur given current and/or future use of the Site.
According to WAC 173-340-740(1)(a), “The department has determined that residential
land use is generally the site use requiring the most protective cleanup levels and that
exposure to hazardous substances under residential land use conditions represents
the reasonable maximum exposure scenario.”

Historical investigations indicate that GRO, DRO, HO, BTEX and lead are the COCs in
soil at the Site, and the Site meets the criteria for undergoing a routine cleanup action.
Furthermore, numerical standards for the COCs are available for soil under MTCA
Method A. Therefore, Method A CULs are appropriate and were used for the Site.

The MTCA Method A CULs for the COCs at the Site are listed below, according to
Table 740-1 of the MTCA Statute and Regulation:
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Method A Soil Cleanup Levels

CcoC Method A Soil Cleanup Level (mg/kg)
GRO? 30/100
DRO 2,000
HO 2,000
Benzene 0.03
Toluene 7
Ethylbenzene 6
Total Xylenes 9
Lead 250
Note:
1 If benzene is present in a given sample the CUL is 800. If benzene is not present
the CUL is 1,000

Concentrations of DRO, HO and lead have not historically exceeded the soil MTCA
Method A CULSs typically used at retail petroleum sites. Therefore, although DRO, HO
and lead are listed as soil COCs, these constituents have always been in compliance
with MTCA.

9.2.2.3 Soil Points of Compliance

Soil COC concentrations protective of direct contact for soil at the Site are met within
the standard soil POC, which is within 15 ft. of the ground surface. Soil CULs are
protective of the residual saturation pathway throughout the saturated and unsaturated
Zones.

9.3 Applicable Relevant and Appropriate Requirements
According to WAC 173-340-360(2), all cleanup actions under MTCA must comply with
applicable state and federal laws. Such laws are defined under MTCA as including
ARARs. The ARARs for the Site include:

Federal

¢ Safe Drinking Water Act (National Primary and Secondary Drinking Water
Regulations) (42 U.S.C. 300f, 40 CFR Part 141, 40 CFR Part 143) — Petroleum
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hydrocarbon cleanup levels are based on the beneficial use of groundwater as a
current and/or future potable water source at the Site.

¢ Resource Conservation and Recovery Act (RCRA) (42 U.S.C. 6901-6992, 40
CFR Part 260-268) — Investigation Derived Waste and any other waste
produced during activities at the Site will be handled per RCRA regulations,
and implemented according to WAC 173-303.

e OSHA (29 CFR 1910) - Site activities will be conducted in a manner compliant
with OSHA standards and regulations.

¢ Rules for Transport of Hazardous Waste (49 CFR 107, 171) — Hazardous waste
generated at the Site will be appropriately characterized to determine package,

transportation and transportation requirements.

State

Source water protection (WAC 246-290-135) — All new and existing drinking
water wells will establish a wellhead protection program that includes an
inventory of potential groundwater contamination sources and be appropriately
delineated from all potential contamination sources.

Model Toxics Control Act (WAC 173-340) — Site activities will occur in
accordance with MTCA Statutes and Regulations.

Dangerous Waste Regulations (WAC 173-303) - Investigation Derived Waste
and any other waste produced during activities at the Site will be handled per
RCRA regulations, and implemented according to WAC 173-303.

Minimum Standards for Construction and Maintenance of Wells, Regulation and
Licensing of Well Contractors and Operators (RCW 18.104, WAC 173-160,
162). Resource protection wells will be constructed and maintained according
to the appropriate regulations.

Washington Industrial Safety and Health Act, Chapter 296-62 WAC - Site
activities will be conducted in a manner compliant with Washington Industrial
Safety and Health Act standards and regulations.
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e Maximum Environmental Noise Levels (WAC 173-60) — Site activities will be
conducted at appropriate noise levels, according to WAC 173-60.

10. Compliance with MTCA Statutes and Regulations
10.1  Conditional Points of Compliance

Due to historical and current Site conditions, a conditional point of compliance
approach was used to address Site cleanup activities, according to WAC-173-340-
720(8)(C). In order to use this approach, it must be demonstrated that:

¢ It is not practicable to meet the cleanup level throughout the site within a
reasonable restoration time frame, and

¢ The person responsible for undertaking the cleanup action shall demonstrate
that all practicable methods of treatment are to be used in the site cleanup.

The MTCA Site boundary and associated soil and groundwater impacts are located
within or near the footprint of the current dispenser islands. Since soil and groundwater
impacts are in close vicinity to current retail gas station infrastructure, intrusive
remedial activities in these areas are not possible. Therefore, it would not be
practicable to meet MTCA Method A CULs within a reasonable restoration time frame.

Furthermore, in 2004, during facility upgrades, including replacement of dispenser
islands and product distribution piping, forty-one tons of over-excavated soil were
removed from the Site. The last remedial effort conducted was an anaerobic biological
oxidation via sulfate solution injection. From February 20, 2012 to October 29, 2012,
Arcadis conducted a subsurface injection event, injecting a total of 10,000 gallons of
sulfate solution into the ground around MW-1 and MW-5 to enhance the natural
attenuation of petroleum hydrocarbon impacts.

Concentrations of Site COCs in samples collected from the CPOC monitoring wells at
the property have been less than MTCA Method A Groundwater CULSs since sampling
began in 2005 and 2012. Furthermore, Site specific transport velocity calculations
indicate the travel time from well MW-1 to MW-8 would be less than 2 months for
benzene and less than 4 months for p-xylene. Additionally, concentrations of BTEX in
samples collected from CPOC monitoring well MW-8 have never exceeded MTCA
Method A Groundwater CULSs since installation in 2012. Therefore, based on the
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transport velocity calculations, adequate travel time for COCs to travel from MW-1 to
MW-8 has occurred.

Finally, geochemical analyses show that natural attenuation of hydrocarbons is
occurring in wells with COC concentrations above MTCA Method A CULs, which is
only wells MW-1 and MW-5. Dissolved-phase COCs are non-detect or are below their
respective CULs at all other monitoring locations at the Site including at all compliance
points. These analyses suggest that the groundwater plume at the Site is stable and
not migrating.

Based on current and historical analytical data and transport velocity calculations, the
hydrocarbon plume is either stable or shrinking and natural attenuation is occurring.
Therefore, offsite migration of concentrations exceeding the applicable CULs is unlikely
to occur. Therefore, it is demonstrated that it is not practicable to meet the cleanup
level throughout the Site within a reasonable restoration time frame, and all practicable
methods of treatment have been to be used in the Site cleanup. Therefore, the use of
this approach is in compliance with the requirements stated by MTCA in WAC-173-
340-720(8)(C).

10.2  Soil

Hydrocarbon impacts in soil exceeding applicable CULs remain locally at the Site close
to existing infrastructure. However, an empirical demonstration is used to show that soil
concentrations do not cause an exceedance of groundwater CULSs.

e 34 soil samples have been collected from various locations across the Site
during soil investigations and monitoring well installations.

¢ None of the soil samples collected outside of the MTCA Site boundary at the
property contained COCs at concentrations exceeding MTCA Method A Soll
CULs.

e Eight soil samples collected within the MTCA Site boundary contained COC
concentrations greater than MTCA Method A Soil CULs:

o Of these samples, two were over-excavated during the 2004

excavation, with all subsequent samples collected containing
COC concentrations below the MTCA Method A Soil CULs.
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o CPOC monitoring wells downgradient from the remaining samples
do not exceed MTCA Method A Groundwater CULSs, therefore an
empirical demonstration is used to show that soil concentrations
do not cause an exceedance of groundwater CULSs.

Therefore, this medium is considered in compliance with MTCA.
10.3  Groundwater

Hydrocarbon impacts in groundwater exceeding applicable CULs remain locally at the
Site, at wells MW-1 and MW-5 located southeast and south of the dispenser islands.
However, a CPOC approach is used to show that groundwater exceedances are not
migrating offsite:

e Concentrations of Site COCs in samples collected from the CPOC monitoring
wells at the property have been less than MTCA Method A Groundwater
CULs since sampling began in 2005 and 2012.

e A minimum time of 11 years has elapsed since impacts occurred, which is
greater than the estimated travel time of COCs. This indicates that plume
attenuation is occurring, and offsite migration of concentrations exceeding the
applicable CULs is unlikely to occur.

Therefore, this medium is considered in compliance with MTCA.

10.4  Surface Waters
No known impacts to surface waters have occurred due to the past operation of the
Site as a retail gasoline station. Therefore, this medium is considered in compliance
with MTCA at the Site.

10.5 Sediment
No known impacts to sediments have occurred due to the past operation of the Site as

a retail gasoline station. Therefore, this medium is considered in compliance with
MTCA at the Site.
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10.6  Soil Vapor

WAC 173-340-740(3)(b)(iii)(C) identifies conditions that trigger whether or not an
evaluation of the soil to vapor pathway shall be required. These conditions include the
following:

e For GRO, whenever the TPH concentration is significantly higher than a
concentration derived for protection of groundwater for drinking water
beneficial use under WAC 173-340-747(6) using the default assumptions.

e For DRO, whenever the TPH concentration is greater than 10,000 mg/kg.

¢ For other volatile organic compounds (VOCSs), including petroleum components,
whenever the concentration is significantly higher than a concentration derived
for protection of groundwater for drinking water beneficial use under WAC 173-
340-747(4).

DRO and HO concentrations in Site soil have never been detected above 10,000
mg/kg. However, GRO and BTEX have historically been detected in Site soil at
concentrations higher than concentrations derived for protection of groundwater for
drinking water beneficial use, which under MTCA requires further evaluation of the soil
to vapor pathway. However, due to the expected current and future exposure (onsite
fueling activities) and likely receptor scenarios supported by the construction and
zoning of the site and the location and depth of the soil sample exceedances (at
depths of at least 5 feet under pavement), the potential soil vapor intrusion pathway is
not considered to pose an unacceptable risk to current and future receptors at the Site.

Furthermore, historical COC groundwater concentrations have been compared to
screening levels in Table B-1 of the Ecology vapor intrusion guidance considered to be
protective of indoor air. During the last four quarters, only benzene was detected above
the Table B-1 groundwater screening level in wells MW-1 and MW-2 which are located
close to the dispenser islands. However, benzene was never detected above the
Table B-1 groundwater screening level in wells MW-3, MW-6 and MW-7, which are
located closer to the station building. Therefore groundwater benzene concentrations
are considered to be protective of indoor air. The contribution to the total
concentrations from potential vapor migration from soil gas via MW-1 and MW-2 is
considered minimal in the dispenser island area due to onsite fueling activities.
Therefore the historical groundwater COC concentrations are considered to be
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protective of indoor air. This medium is considered in compliance with MTCA at the
Site.

10.7 Ecological and Natural Resources

The Site qualifies for an exclusion from the TEE according to WAC-173-340-7491,
therefore ecological and natural resource related issues at the Site are considered in
compliance with MTCA.

10.8 Cultural and Archaeological Resources

No known impacts to cultural and archaeological resources have occurred due to retail
gasoline station operations at the Site. Therefore cultural and archaeological resource
related issues at the Site are considered in compliance with MTCA.

11. Selection of Remedial Alternatives for Unrestrictive Land Use

Based on current concentrations of COCs in soil and groundwater, as well as the
current exposure scenarios at the Site, a CPOC approach is proposed to demonstrate
compliance with MTCA Method A CULs. Therefore, three remedial alternatives were
considered for future implementation at the Site, and one was selected. These
alternatives are described in Appendix J and include:

e Alternative 1 — Monitored Natural Attenuation with Institutional Controls
e Alternative 2 — Air Sparge/Soil Vapor Extraction
e Alternative 3 — Excavation with Institutional Controls

In order to select the appropriate remedial alternative, threshold requirements that
protect human health and the environment, provide compliance with cleanup standards
and applicable state and federal laws, and provide for compliance monitoring,
according to WAC 173-340-360 (2)(a). Additionally, MTCA states that when selecting
an alternative, preference will be given to “permanent solutions to the maximum extent
practicable.” “Permanent” is defined in WAC 173-340- 200 as a cleanup action in which
the cleanup standards of WAC 173-340-700 through 173-340-760 are met without
further action being required at the site being cleaned up, or at any other site involved
with the cleanup action, other than the approved disposal of any residue from the
treatment of hazardous substances. Evaluating the “maximum extent practicable” for
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each alternative requires the application of a disproportionate cost analysis (DCA)
according to WAC 173-340-360(3)(e). Finally, additional criteria were evaluated with
respect to reasonable restoration timeframe in order to select the appropriate remedial
alternative, as specified in WAC 173-340-360(b). The evaluation of threshold
requirements, the DCA, and criteria for the reasonable restoration time frame are
included in Appendix J.

Based on the results of the DCA and the other applicable considerations, Alternative 1
was selected. This Alternative is proposed for the site as it represents the lowest
disproportionate cost. Following the issuance of an NFA opinion based on a CPOC
approach, Arcadis proposes implementing Alternative 1 in order to continue cleanup
actions necessary to achieve unrestricted land use for the Site.

12. Groundwater Monitoring Well Decommissioning

Eight groundwater monitoring wells and two injection wells are located at the Site.
Upon receipt of an NFA determination, monitoring well decommissioning activities will
be completed in accordance with the WAC 173-160 Minimum Standards for
Construction and Maintenance of Wells, dated August 2008. A licensed drilling
subcontractor will remove the surface monument from the monitoring well locations.
The residual annulus of the wells will be filled with hydrated medium-sized bentonite
chips to the near surface and completed to the surface with original cover.

13. Waste Management

Soil cuttings and wastewater generated during the abandonment activities, if any, will
be contained in Department of Transportation-approved 55-gallon steel drums. These
drums will be appropriately labeled and temporarily stored onsite, pending waste
removal. All drums will be removed from the Site and transported to an approved
offsite disposal facility.

14. Electronic Information Management
Arcadis understands that Ecology requires submittal of environmental data in
electronic format prior to issuance of formal correspondence. Arcadis will upload

applicable information to the Ecology Electronic Information Management database
and coordinate with representatives of Ecology to confirm successful upload.
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15. Conclusions

Thirty four soil samples have been collected from various locations across the Site
during soil investigations, excavation and monitoring well installations. Hydrocarbon
impacts in soil exceeding applicable CULs remain locally at the Site under existing
infrastructure. However, an empirical demonstration is used to show that soil
concentrations do not cause an exceedance of groundwater CULS.

Groundwater monitoring has been conducted at the Site since 2005. Concentrations of
COCs have not been detected greater than applicable MTCA CULs in CPOC
monitoring wells at the property since sampling began in 2005 and 2012.

Due to historical and current site conditions, a conditional point of compliance
approach was used to address site cleanup activities, according to WAC-173-340-
720(8)(C). Since the remaining soil and groundwater impacts are located in close
vicinity to current retail gas station infrastructure, intrusive remedial activities are not
possible. Therefore, it would not be practicable to meet MTCA Method A CULs within a
reasonable restoration time frame. Furthermore, historical remedial activities have
been conducted (excavation and injections) to reduce source mass. Based on current
analytical data and transport velocity calculations, the hydrocarbon plume is either
stable or shrinking, and natural attenuation is occurring. Therefore, offsite migration of
concentrations exceeding the applicable CULs is unlikely to occur.

Groundwater at the Site is not currently used as drinking water; therefore ingestion is
not a significant exposure pathway. Furthermore, an environmental covenant will
ensure that groundwater at the Site will not be used as drinking water in the future.
Current groundwater concentrations in Site CPOC wells show that offsite migration of
potential groundwater impacts is not occurring. Releases associated with the dispenser
islands have been shown to be stable or decreasing.

Potential exposure pathways at the Site are either not considered complete or are not
considered significant. The potential risks from possible exposures are likely to be low
and, therefore, not significant. Furthermore, dissolved-phase concentrations in CPOC
wells are below applicable CULs, which indicates that offsite receptors are protected.
Therefore, potential exposures to concentrations of petroleum hydrocarbons in soil or
groundwater at the Site are not expected to pose significant risk to human health or the
environment.
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No apparent threat to human health or the environment exists at the Site. Therefore,
the direct contact exposure scenario is insignificant. In accordance with MTCA cleanup
regulations WAC 173-340 revised November 2007, Arcadis requests that Ecology
issue an NFA determination for the Site.
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Table 1
Groundwater Gauging Data and Select Analytical Results
WA-05445

665 23rd Avenue, Seattle, WA 98122

All analytical results are presented in micrograms per liter (ug/L)

Well Date Notes TOC DTW NAPL GWE GRO DRO HO Benzene Toluene | Ethylbenzene |Total Xylenes|  MTBE EDB EDC Total Lead D'sl_s:;‘éed
Model Toxics Control Act (MTCA) Method A Cleanup Levels (CULSs) in pg/L 800/1,000 500 500 5 1,000 700 1,000 20 0.01 5 15 15
MW-1 9/13/2005 (P) 100.00 18.92 - 81.08 662 - - 78.6 0.728 43.1 2.3 45.2 <0.010 <1.00 6.07 <1.00
MW-1 5/4/2006 (P) 100.00 15.31 - 84.69 372 - - 110 36.2 167 216 <5.00 - - <1.00 <1.00
MW-1 9/20/2006 (P) 100.00 17.50 - 82.50 291 - - 9.55 <0.500 8.11 6.61 4.88 - - - -
MW-1 1/12/2007 (P) 100.00 14.73 - 85.27 9,800 - - 1,370 3.81 799 221 9.85 - - - -
MW-1 3/9/2007 (P) 100.00 13.13 - 86.87 3,580 - - 642 <5.00 457 230 <1.00 - - - -
MW-1 6/6/2007 (P) 100.00 13.85 - 86.15 1,080 - - 190 0.72 304 168 2.61 - - - -
MW-1 9/4/2007 (P) 100.00 15.90 - 84.10 9,190 - - 1,920 4.44 2,160 1,670 5.4 - - - -
MW-1 11/12/2007 (P) 100.00 17.04 - 82.96 9,670 - - 2,600 7.25 700 276 9.1 - - - -
MW-1 5/29/2008 (NP) 100.00 15.38 - 84.62 1,220 - - 342 4.96 78.9 98.7 7.01 - - - -
MW-1 12/16/2008 (NP) 100.00 18.12 - 81.88 3,140 - - 727 17 81.8 25.8 15.9 - - - -
MW-1 4/14/2009 (NP) 100.00 16.63 - 83.37 81.8 - - 11.7 <0.500 0.801 <1.00 3.01 - - 3.16 <1.00
MW-1 10/22/2009 (NP) 100.00 18.25 - 81.75 1,700 - - 900 33 110 52 5.8 - - <2.00 <2.00
MW-1 5/24/2010 (NP) 100.00 14.03 - 85.97 <50 - - <0.50 <0.50 <0.50 <1.0 <1.0 - - 3.2 <2.0
MW-1 11/10/2011 (LFP) 100.00 13.13 0.0 86.87 17,800 - - 717 15.5 2,010 1,780 <1.0 - - <10.0 -
MW-1 2/20/2012 (LFP) 277.19 11.50 0.0 265.69 11,600 - -- 780 2.7 1,540 717 <1.0 - - <10.0 <10.0
MW-1 3/20/2012 (NS) 277.19 10.69 0.0 266.50 - - - - - - - - - - - -
MW-1 10/29/2012 (P) 277.19 11.80 0.0 265.39 8,720 - - 284 2.5 1,790 556 <1.0 - -- <3.0 <3.0
MW-1 6/18/2013 (NP) 277.19 8.63 0.0 268.56 13,800 - - 126 3.3 1,900 741 <1.0 - - <10.0 <10.0
MW-1 12/23/2013 (LFP) 277.19 10.03 0.0 267.16 6,300 - -- 150 1.5(J) 1,100 230 <0.50 -- -- 1.6 0.099(J)
MW-1 12/23/2013 (Dup)(LFP) 277.19 10.03 0.0 267.16 7,400 - - 140 1.4(J) 1,100 230 <0.50 - - 1.5 <0.085
MW-1 6/27/2014 (LFP) 277.19 8.11 0.0 269.08 5,400 - - 46 1.0 690 150 <0.50 -- -- <4.7 <4.7
MW-1 9/26/2014 (LFP) 277.19 11.80 0.0 265.39 3,700 110 <100 46 0.88(J) 370 68 <0.50 -- -- <4.7 -
MW-1 12/18/2014 (LFP) 277.19 7.35 0.0 269.84 4,400 120 <100 25 0.69(J) 250 20 <0.50 - - <4.7 <4.7
MW-1 12/18/2014 (Dup)(LFP) 277.19 7.35 0.0 269.84 4,400 140 <100 26 0.73(J) 250 21 <0.50 -- - <4.7 <4.7
MW-1 3/10/2015 (LFP) 277.19 7.75 0.0 269.44 4,400 130 <100 11 0.66(J) 200 9.7 <0.50 - - <4.7 -
MW-1 3/10/2015 (Dup)(LFP) 277.19 7.75 0.0 269.44 4,400 - - 11 1.4 220 9.6 <0.50 - - - -
MW-1 6/8/2015 (LFP) 277.19 7.27 0.0 269.92 3,400 160 <100 6.4 0.61(J) 190 14 <0.50 — - 5.1(J) -
MW-1 6/8/2015 (Dup)(LFP) 277.19 7.27 0.0 269.92 3,600 - - 6.5 0.60(J) 200 15 <0.50 -- -- -- --
MW-2 9/13/2005 (P) 101.04 24.97 - 76.07 <50.0 - - <0.500 <0.500 <0.500 <1.00 <1.00 <0.010 <1.00 <1.00 <1.00
MW-2 5/4/2006 (P) 101.04 23.40 - 77.64 88.1 - - 1.01 <0.500 2.3 5.41 1.31 - - <1.00 <1.00
MW-2 9/20/2006 (P) 101.04 24.70 - 76.34 <50.0 - - <0.500 <0.500 <0.500 <1.00 1.47 - - - -
MW-2 1/12/2007 (P) 101.04 25.61 - 75.43 <50.0 - - <0.500 <0.500 <0.500 <1.00 1.16 - - - -
MW-2 3/9/2007 (P) 101.04 22.31 - 78.73 <50.0 - - <0.500 <0.500 <0.500 <3.00 1.57 - - - -
MW-2 6/6/2007 P) 101.04 22.80 - 78.24 <80.0 - - <0.500 <0.500 <0.500 <1.00 1.38 - - - -
MW-2 9/4/2007 (P) 101.04 23.13 - 77.92 <50.0 - - <0.500 <0.500 <0.500 <1.00 1 - - - -
MW-2 11/12/2007 P) 101.04 23.84 - 77.20 <50.0 - - <0.500 <0.500 <0.500 <3.00 1.39 - - - -
MW-2 5/29/2008 (NP) 101.04 22.71 - 78.33 <50.0 - - <0.500 <0.500 <0.500 <3.00 1.85 - - - -
MW-2 12/16/2008 (NP) 101.04 25.16 - 75.88 <50.0 - - <0.500 <0.500 <0.500 <3.00 1.18 - - - -
MW-2 4/14/2009 (NP) 101.04 24.21 - 76.83 <50.0 - - <0.500 <0.500 <0.500 <1.00 1.79 - - 1.27 <1.00
MW-2 10/22/2009 (NP) 101.04 25.04 - 76.00 <50.0 -- -- <1.00 <1.00 <1.00 <2.00 1.8 -- -- <2.00 <2.00
MW-2 5/24/2010 (NP) 101.04 21.90 - 79.14 <50 - - <0.50 <0.50 <0.50 <1.0 1.1 - - 3.0 <2.0
MW-2 11/10/2011 (LFP) 101.04 20.96 0.0 80.08 <50.0 - - <1.0 <1.0 <1.0 <3.0 1.8 - - <10.0 -
MW-2 11/10/2011 (Dup)(LFP) 101.04 20.96 0.0 80.08 <50.0 - - <1.0 <1.0 <1.0 <3.0 1.5 - - <10.0 -
MW-2 2/20/2012 (LFP) 278.28 20.60 0.0 257.68 <50.0 - - <1.0 <1.0 <1.0 <3.0 2.1 - - <10.0 <10.0
MW-2 6/18/2013 (NP) 278.28 17.42 0.0 260.86 <100 - - <1.0 <1.0 <1.0 <3.0 <1.0 - - <10.0 <10.0
MW-2 6/18/2013 (Dup)(NP) 278.28 17.42 0.0 260.86 <100 - - <1.0 <1.0 <1.0 <3.0 <1.0 - -- <10.0 <10.0
MW-2 12/23/2013 (LFP) 278.28 20.51 0.0 257.77 <50 - - 0.96(J) <0.70 <0.80 <0.80 <0.50 - - 14.4 0.23(J)
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Groundwater Gauging Data and Select Analytical Results
WA-05445

Table 1

665 23rd Avenue, Seattle, WA 98122

All analytical results are presented in micrograms per liter (ug/L)

Well Date Notes TOC DTW NAPL GWE GRO DRO HO Benzene Toluene | Ethylbenzene |Total Xylenes|  MTBE EDB EDC Total Lead D'sl_s:;‘éed
Model Toxics Control Act (MTCA) Method A Cleanup Levels (CULSs) in pg/L 800/1,000 500 500 5 1,000 700 1,000 20 0.01 5 15 15
MW-2 6/27/2014 (LFP) 278.28 18.52 0.0 259.76 <50 - - 1.9 <0.50 <0.50 <0.50 <0.50 - - <4.7 <4.7
MW-2 9/26/2014 (LFP) 278.28 19.25 0.0 259.03 <50 <47 <100 2.1 <0.50 <0.50 <0.50 <0.50 - - <4.7 -
MW-2 12/18/2014 (LFP) 278.28 19.40 0.0 258.88 <50 <46 <100 2.4 <0.50 <0.50 <0.50 <0.50 - - <4.7 <4.7
MW-2 3/10/2015 (LFP) 278.28 18.02 0.0 260.26 <50 <46 <100 2.6 <0.50 <0.50 <0.50 <0.50 - - <4.7 -
MW-2 6/8/2015 (LFP) 278.28 17.99 0.0 260.29 <50 <45 <100 <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 -
MW-3 9/13/2005 P) 102.56 24.70 - 77.86 <50.0 - - 0.598 <0.500 <0.500 <1.00 <1.00 <0.010 <1.00 16.1 <1.00
MW-3 5/4/2006 (P) 102.56 22.31 - 80.25 <50.0 - - <0.500 <0.500 <0.500 <1.00 <1.00 - - <1.00 <1.00
MW-3 9/20/2006 (NS) 102.56 24.03 - 78.53 - - - - - - - - - - - -
MW-3 1/12/2007 (NS) 102.56 - - - - - - - - - - - - - - -
MW-3 3/9/2007 (NS) 102.56 20.61 - 81.95 - - - - - - - - - - - -
MW-3 6/6/2007 (NS) 102.56 20.90 - 81.66 - - - - - - - - - - - -
MW-3 9/4/2007 (NS) 102.56 22.48 - 80.08 - - - - - - - - - - - -
MW-3 11/12/2007 (NS) 102.56 23.92 - 78.64 - - - - - - - - - - - -
MW-3 5/29/2008 (NP) 102.56 21.86 - 80.70 <50.0 - - <0.500 <0.500 <0.500 <3.00 <1.00 - - - -
MW-3 12/16/2008 (NP) 102.56 25.55 - 77.01 <50.0 - - <0.500 <0.500 <0.500 <3.00 <1.00 - - - -
MW-3 4/14/2009 (NP) 102.56 23.44 - 79.12 <50.0 - - <0.500 <0.500 <0.500 <1.00 <1.00 - -- <1.00 <1.00
MW-3 10/22/2009 (NP) 102.56 25.51 - 77.05 <50.0 - - <1.00 <1.00 <1.00 <2.00 <1.00 - - <2.00 <2.00
MW-3 5/24/2010 (NP) 102.56 20.19 - 82.37 <50 -- -- <0.50 <0.50 <0.50 <1.0 <1.0 -- -- <2.0 <2.0
MW-3 11/10/2011 (LFP) 102.56 20.40 0.0 82.16 <50.0 - - <1.0 <1.0 <1.0 <3.0 <1.0 - - <10.0 -
MW-3 2/20/2012 (LFP) 279.79 19.39 0.0 260.40 <50.0 -- -- <1.0 <1.0 <1.0 <3.0 <1.0 - - <10.0 <10.0
MW-3 6/18/2013 (NP) 279.79 16.44 0.0 263.35 <100 - - <1.0 <1.0 <1.0 <3.0 <1.0 - - <10.0 <10.0
MW-3 12/23/2013 (LFP) 279.79 19.21 0.0 260.58 <50 -- -- <0.50 <0.70 <0.80 <0.80 <0.50 - - 2.6 <0.085
MW-3 6/27/2014 (LFP) 279.79 16.19 0.0 263.60 <50 - - <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 <4.7
MW-3 9/26/2014 (LFP) 279.79 19.89 0.0 259.90 <50 <46 <100 <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 -
MW-3 12/18/2014 (LFP) 279.79 16.16 0.0 263.63 <50 <45 <100 <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 <4.7
MW-3 3/10/2015 (LFP) 279.79 14.96 0.0 264.83 <50 <46 <100 <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 -
MW-3 6/8/2015 (LFP) 279.79 15.03 0.0 264.76 52(J) <46 <100 <0.50 <0.50 <0.50 <0.50 <0.50 -- - <4.7 --
MW-4 9/13/2005 (P) 101.01 20.31 - 80.70 <50.0 - - <0.500 <0.500 <0.500 <1.00 <1.00 <0.010 <1.00 14.6 <1.00
MW-4 5/4/2006 (P) 101.01 15.85 - 85.16 <50.0 - - <0.500 <0.500 <0.500 <1.00 <1.00 - - 2.1 <1.00
MW-4 9/20/2006 (NS) 101.01 18.62 - 82.39 - - - - - -- - - - - - -
MW-4 1/12/2007 (NS) 101.01 - - - -- -- -- -- - -- - - - - - -
MW-4 3/9/2007 (NS) 101.01 13.59 - 87.42 - - - - - - - - - - - -
MW-4 6/6/2007 (NS) 101.01 14.50 - 86.51 -- -- -- -- - - -- - - - - -
MW-4 9/4/2007 (NS) 101.01 16.71 - 84.30 - - - - - - - - - - - -
MW-4 11/12/2007 (NS) 101.01 17.99 - 83.02 -- -- -- -- - - -- -- -- - - -
MW-4 5/29/2008 (NP) 101.01 16.18 - 84.83 <50.0 - - <0.500 <0.500 <0.500 <3.00 <1.00 - - - -
MW-4 12/16/2008 (NP) 101.01 19.15 - 81.86 <50.0 - - <0.500 <0.500 <0.500 <3.00 <1.00 - -- -- --
MW-4 4/14/2009 (NP) 101.01 17.60 - 83.41 <50.0 - - <0.500 <0.500 <0.500 <1.00 <1.00 - - 2.28 <1.00
MW-4 10/22/2009 (NP) 101.01 19.29 - 81.72 <50.0 -- -- <1.00 <1.00 <1.00 <2.00 <1.00 -- -- <2.00 <2.00
MW-4 5/24/2010 (NP) 101.01 14.91 - 86.10 <50 - - <0.50 <0.50 <0.50 <1.0 <1.0 - - 3.6 <2.0
MW-4 5/24/2010 (Dup)(NP) 101.01 14.91 - 86.10 <50 -- -- <0.50 <0.50 <0.50 <1.0 <1.0 -- -- 35 <2.0
MW-4 11/10/2011 (LFP) 101.01 13.37 0.0 87.64 <50.0 - - <1.0 <1.0 <1.0 <3.0 <1.0 - - <10.0 -
MW-4 2/20/2012 (LFP) 278.22 11.60 0.0 266.62 <50.0 -- -- <1.0 <1.0 <1.0 <3.0 <1.0 - - <10.0 <10.0
MW-4 3/20/2012 (NS) 278.22 10.78 0.0 267.44 - - - - - - - - - - - -
MW-4 6/18/2013 (NP) 278.22 8.23 0.0 269.99 <100 - - <1.0 <1.0 <1.0 <3.0 <1.0 - -- <10.0 <10.0
MW-4 12/23/2013 (LFP) 278.22 9.00 0.0 269.22 <50 - - <0.50 <0.70 <0.80 <0.80 <0.50 - - 6.4 <0.085
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Groundwater Gauging Data and Select Analytical Results
WA-05445

Table 1

665 23rd Avenue, Seattle, WA 98122

All analytical results are presented in micrograms per liter (ug/L)

Well Date Notes TOC DTW NAPL GWE GRO DRO HO Benzene Toluene | Ethylbenzene |Total Xylenes|  MTBE EDB EDC Total Lead D'sl_s:;‘éed
Model Toxics Control Act (MTCA) Method A Cleanup Levels (CULSs) in pg/L 800/1,000 500 500 5 1,000 700 1,000 20 0.01 5 15 15
MW-4 6/27/2014 (LFP) 278.22 7.60 0.0 270.62 <50 - - <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 <4.7
MW-4 9/26/2014 (LFP) 278.22 8.20 0.0 270.02 <50 <46 <100 <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 -
MW-4 12/18/2014 (LFP) 278.22 6.81 0.0 271.41 <50 <45 <100 <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 <4.7
MW-4 3/10/2015 (LFP) 278.22 6.27 0.0 271.95 <50 <46 <100 <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 --
MW-4 6/8/2015 (LFP) 278.22 6.68 0.0 271.54 <50 <45 <100 <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 -
MW-5 2/20/2012 (LFP) 277.28 11.00 0.0 266.28 198 - - 1.1 <1.0 6.3 <3.0 <1.0 - - <10.0 <10.0
MW-5 3/20/2012 (NS) 277.28 10.22 0.0 267.06 - - - - - - - - - - - -
MW-5 10/29/2012 (P) 277.28 12.30 0.0 264.98 233 - - 14 <1.0 10.3 <3.0 <1.0 - - <3.0 13.8
MW-5 10/29/2012 (Dup)(P) 277.28 12.30 0.0 264.98 130 - - 1.5 <1.0 8.8 <3.0 <1.0 - - 6.2 <3.0
MW-5 6/18/2013 (NP) 277.28 7.81 0.0 269.47 <100 - - <1.0 <1.0 <1.0 <3.0 <1.0 - - <10.0 <10.0
MW-5 12/23/2013 (LFP) 277.28 8.93 0.0 268.35 1,700 - - 1.4(J) <0.70 110 69 <0.50 - - 3.2 0.095(J)
MW-5 6/27/2014 (LFP) 277.28 7.30 0.0 269.98 940 - - 0.83(J) <0.50 100 17 <0.50 - - <4.7 <4.7
MW-5 9/26/2014 (LFP) 277.28 7.80 0.0 269.48 1,400 <47 <100 0.83(J) <0.50 150 65 <0.50 - - <4.7 -
MW-5 12/18/2014 (LFP) 277.28 6.34 0.0 270.94 1,700 <46 <100 0.88(J) <0.50 190 63 <0.50 - - <4.7 <4.7
MW-5 3/10/2015 (LFP) 277.28 5.80 0.0 271.48 1,700 <46 <100 0.67(J) <0.50 160 50 <0.50 - - <4.7 -
MW-5 6/8/2015 (LFP) 277.28 6.34 0.0 270.94 1,700 46(J) <100 <0.50 <0.50 170 79 <0.50 - - <4.7 -
MW-6 2/20/2012 (LFP) 279.64 11.45 0.0 268.19 <50.0 -- -- <1.0 <1.0 <1.0 <3.0 <1.0 - - <10.0 <10.0
MW-6 2/20/2012 (Dup)(LFP) 279.64 11.45 0.0 268.19 <50.0 - - <1.0 <1.0 <1.0 <3.0 <1.0 - - <10.0 <10.0
MW-6 3/20/2012 (NS) 279.64 10.66 0.0 268.98 -- -- -- -- - - -- - - - - -
MW-6 6/18/2013 (NP) 279.64 7.98 0.0 271.66 <100 - - <1.0 <1.0 <1.0 <3.0 <1.0 - - <10.0 <10.0
MW-6 12/23/2013 (LFP) 279.64 8.60 0.0 271.04 <50 - - <0.50 <0.70 <0.80 <0.80 <0.50 - - 2.4 <0.085
MW-6 6/27/2014 (LFP) 279.64 7.14 0.0 272.50 <50 - - <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 <4.7
MW-6 6/27/2014 (Dup)(LFP) 279.64 714 0.0 272.50 <50 - - <0.50 <0.50 <0.50 <0.50 <0.50 - - <47 <47
MW-6 9/26/2014 (LFP) 279.64 7.36 0.0 272.28 <50 <47 <100 <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 -
MW-6 12/18/2014 (LFP) 279.64 6.07 0.0 273.57 <50 <46 <100 <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 <4.7
MW-6 3/10/2015 (LFP) 279.64 5.73 0.0 273.91 <50 <46 <100 <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 -
MW-6 6/8/2015 (LFP) 279.64 6.12 0.0 273.52 <50 <45 <100 <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 -
MW-7 2/20/2012 (LFP) 278.12 10.82 0.0 267.30 <50.0 -- -- <1.0 <1.0 <1.0 <3.0 <1.0 - - <10.0 <10.0
MW-7 3/20/2012 (NS) 278.12 10.38 0.0 267.74 - - - - - - - - - - - -
MW-7 6/18/2013 (NP) 278.12 7.30 0.0 270.82 <100 - - <1.0 <1.0 <1.0 <3.0 <1.0 - -- 34.0 <10.0
MW-7 12/23/2013 (LFP) 278.12 5.72 0.0 272.40 <50 - - <0.50 <0.70 <0.80 <0.80 <0.50 - - 54 0.28(J)
MW-7 6/27/2014 (LFP) 278.12 5.75 0.0 272.37 <50 - - <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 <4.7
MW-7 9/26/2014 (LFP) 278.12 5.91 0.0 272.21 <50 <48 <110 <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 -
MW-7 12/18/2014 (LFP) 278.12 6.07 0.0 272.05 <50 <46 <100 <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 <4.7
MW-7 3/10/2015 (LFP) 278.12 6.38 0.0 271.74 <50 <46 <100 <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 -
MW-7 6/8/2015 (LFP) 278.12 6.88 0.0 271.24 <50 <46 <100 <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 -
MW-8 8/2/2012 (P) 276.70 11.10 0.0 265.60 <50.0 - - 1.2 <1.0 <1.0 <3.0 - - - 102 <10.0
MW-8 8/2/2012 (Dup)(P) 276.70 11.10 0.0 265.60 <50.0 - - 1.1 <1.0 <1.0 <3.0 - - - 35.6 <10.0
MW-8 10/29/2012 (P) 276.70 11.80 0.0 264.90 <100 - - <1.0 <1.0 <1.0 <3.0 <1.0 - -- <3.0 <3.0
MW-8 6/18/2013 (NP) 276.70 9.30 0.0 267.40 <100 - - <1.0 <1.0 <1.0 <3.0 <1.0 - - <10.0 <10.0
MW-8 12/23/2013 (LFP) 276.70 10.21 0.0 266.49 <50 -- -- <0.50 <0.70 <0.80 <0.80 <0.50 - - 5.4 <0.085
MW-8 6/27/2014 (LFP) 276.70 9.21 0.0 267.49 <50 - - <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 <4.7
MW-8 9/26/2014 (LFP) 276.70 9.91 0.0 266.79 <50 <46 <100 <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 --
MW-8 12/18/2014 (LFP) 276.70 7.93 0.0 268.77 <50 <45 <100 <0.50 <0.50 <0.50 <0.50 <0.50 - - <4.7 <4.7
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Table 1
Groundwater Gauging Data and Select Analytical Results
WA-05445

665 23rd Avenue, Seattle, WA 98122

All analytical results are presented in micrograms per liter (ug/L)

Well Date Notes TOC DTW NAPL GWE GRO DRO HO Benzene Toluene | Ethylbenzene |Total Xylenes|  MTBE EDB EDC Total Lead D'sl_s:;‘éed
Model Toxics Control Act (MTCA) Method A Cleanup Levels (CULSs) in pg/L 800/1,000 500 500 5 1,000 700 1,000 20 0.01 5 15 15
MW-8 3/10/2015 (LFP) 276.70 7.60 0.0 269.10 <50 <46 <100 <0.50 <0.50 <0.50 <0.50 <0.50 -- -- <4.7 --
MW-8 6/8/2015 (LFP) 276.70 8.63 0.0 268.07 <50 <47 <100 <0.50 <0.50 <0.50 <0.50 <0.50 - - <47 -
msl = Mean sea level HO = Total Petroleum Hydrocarbons- Heavy Oil Range Organics
TOC = Top of casing EDB = Ethylene Dibromide
GWE = Groundwater elevation above msl EDC = 1,2-Dichloroethane
DTW = Depth to water below TOC MTBE = Methyl Tertiary Butyl Ether
All analytical results are in micrograms per liter (ug/L) BTEX = Benzene, Toluene, Ethylbenzene and Total Xylenes
TOC/DTW/NAPL/GWE measurements are in feet (ft) P = Purge sampling
< = Not detected at or above the laboratory reporting limit LFP = Low flow purge sampling
-- = Not analyzed/not applicable NP = No purge sampling
NA = Not analyzed GRO, DRO, HO methods by Ecology NW Methods; BTEX, MTBE and EDB by 8260B, lead by EPA 6000/7000 Series, EDC by EPA 8011
NM = Not measured Historic analysis by former consultant of BTEX, MTBE and EDB by EPA 8021B and confirmed with EPA 8260B if necessary
NE = Top of casing not established Groundwater Elevation - If NAPL is present, the elevation is corrected according to the following formula, (TOC elevation - depth to water ) + (0.8 X NAPL Thickness)
DUP = Duplicate sample 800/1,000 = GRO MTCA cleanup levels with benzene present (800) and without (1,000)
NS = Not sampled Data collected prior to 2010 have been provided by previous consultants and are included as historical reference only
NAPL = Non-Aqueous Phase Liquid Thickness Site resurveyed in 2010. TOC elevation in reference to vertical datum N.A.V.D. 88 and horizontal datum NAD 83/98
GRO = Total Petroleum Hydrocarbons - Gasoline Range Organics J = estimated value — The result is greater than or equal to the Method Detection Limit (MDL) and less than the Limit of Quantitation (LOQ)
DRO = Total Petroleum Hydrocarbons - Diesel Range Organics
BOLD constituent detected above MTCA Cleanup Levels
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Table 2

Soil Sample Analytical Results

ARCO Facility No. 5445
665 23rd Avenue
Seattle Washington

Boring Depth Date Depth (feet) | GRO | DRO | HO | Benzene | Toluene | Ethylbenzene | Total Xylenes | MTBE | EDB | EDC | Lead |
Model Toxics Control Act (MTCA) Method A Cleanup Levels 30/100 2,000 2,000 0.03 7 6 9 0.1 0.005 - 250
D-1 4 7/9/2004 4.0 6.45 - - <0.0300 | <0.0500 <0.0500 <0.100 <0.100 - - 3.75
D-2 3 7/9/2004 3.0 <5.00 - -- <0.0300 | <0.0500 <0.0500 <0.100 <0.100 - - 2.61
D-3 6 7/9/2004 6.0 <5.00 - -- <0.0300 | <0.0500 <0.0500 <0.100 <0.100 - - 4.22
D-4 (x) 3.0 7/9/2004 3.0 116 - - <0.0300 0.246 0.185 6.72 <0.100 - -- 33.2
D-4 (x) 11.5 7/9/2004 11.5 1,220 - - 1.82 18.6 121 59.5 <1.00 - -- 9.81
P-7 3 7/9/2004 3.0 <5.00 - - <0.0300 | <0.0500 <0.0500 <0.100 <0.100 - - 1.30
P-8 3.5 7/9/2004 3.5 72.3 - - <0.0300 | <0.0500 <0.0500 0.151 <0.100 - - 136
D-4 15 7/13/2004 15.0 <5.00 <10.0 <25.0 <0.0300 | <0.0500 <0.0500 <0.100 <0.100 - - 1.64
D-4 13.0-SWW 7/13/2004 13.0 <5.00 <10.0 <25.0 <0.0300 | <0.0500 <0.0500 0.103 <0.100 - - 5.66
D-4 13.0-SWE 7/13/2004 13.0 <5.00 <10.0 <25.0 <0.0300 | <0.0500 <0.0500 <0.100 <0.100 - - 1.49
MW-1 15 9/27/2005 15.0 <5.00 - -- <0.0300 | <0.0500 <0.0500 <0.100 <0.100 - - 1.65
MW-1 20 9/27/2005 20.0 <3.87 - -- <0.0232 | <0.0387 <0.0387 <0.0773 <0.0773 - - 1.66
Mw-2° 5 9/27/2005 5.0 3,600 - - 2.1 4.20 39.7 126 <1.80 <0.0902 | <0.0902 1.99
MW-2 15 9/27/2005 15.0 4.64 - - 0.0604 0.0435 0.168 0.358 <0.0745 - - 1.61
MW-2 20 9/27/2005 20.0 <4.19 - - 0.0673 | <0.0419 <0.0419 <0.0838 <0.0838 - - 3.89
MW-2 25 9/27/2005 25.0 <3.78 - -- <0.0227 | <0.0378 <0.0378 <0.0756 <0.0756 - - 1.95
MW-3 20 9/27/2005 20.0 <3.87 - -- <0.0232 | <0.0387 <0.0387 <0.0773 <0.0773 - - 1.46
MW-4 15 9/27/2005 15.0 <4.07 - -- <0.0244 | <0.0407 <0.0407 <0.0815 <0.0815 - - 3.03
MW-5° 10 2/3/2012 10.0 6.5 21.1 96.7 <0.0031 | <0.0031 <0.0031 <0.0092 <0.503 - - 14.2
MW-5 15 2/3/2012 15.0 <6.3 <17.7 <70.6 <0.0032 | <0.0032 <0.0032 <0.0095 - - - 10.8
MW-5 22 2/3/2012 22.0 <5.5 <17.8 <71.3 <0.0030 | <0.0030 <0.0030 <0.0091 - - - 14
MW-6 20 2/3/2012 20.0 <7.0 <16.7 <66.8 <0.0036 | <0.0036 <0.0036 <0.0109 - - - 2.3
MW-6 DUP-1 2/3/2012 20.0 <71 <16.1 <64.2 <0.0042 | <0.0042 <0.0042 <0.0125 - - - 2.6
MW-6 28 2/3/2012 28.0 <6.6 <16.7 <66.7 <0.0038 | <0.0038 <0.0038 <0.0113 - - - 2.1
MW-7 15 2/3/2012 15.0 <5.8 <16.8 <67.3 <0.0032 | <0.0032 <0.0032 <0.0096 - - - 2.8
MW-7 20 2/3/2012 20.0 <5.7 <174 <69.5 <0.0038 | <0.0038 <0.0038 <0.0113 - - - 1.5
MW-7 25 2/3/2012 25.0 <6.2 <16.3 <65.2 <0.0036 | <0.0036 <0.0036 <0.0107 - - - 25
MW-8 10 5/17/2012 10.0 <6.2 - -- <0.0030 | <0.0030 <0.0030 <0.0090 - - - 1.5
MW-8 17.5 5/17/2012 17.5 <6.1 - -- <0.0030 | <0.0030 <0.0030 <0.0091 - - - 1.5
HA-2° 5-5.5 7/8/2014 5-5.5 910 51 <11 <0.026 <0.052 2.8 7.5 <0.0507 - - 3.94
HA-2 6.5-7 7/8/2014 6.5-7 1,300 110 <12 <0.059 <0.12 0.71 042J - - - 2.58
HA-1° 4.5-5 7/8/2014 4.5-5 110 190 1,200 <0.034 <0.068 <0.068 <0.068 <0.0666 - - 237
HA-1 5-5.5 7/8/2014 5-5.5 1.9J 8.0 62 <0.00050 | <0.0010 <0.0010 <0.0010 - - - 66.7
HA-1 5-5.5 (DUP) 7/8/2014 5-5.5 1.2J 8.4 66 <0.00051 | <0.0010 <0.0010 <0.0010 - - - 6.91

Notes:

Bold and shaded cells represent values greater than applicable MTCA Method A CULs.
All analytical results are in milligrams per kilogram (mg/kg).
Depths are listed in feet below ground surface.

DUP = Duplicate

TPH = Total petroleum hydrocarbons

GRO = total petroleum hydrocarbons in the gasoline range
DRO = total petroleum hydrocarbons in the diesel range
HO = total petroleum hydrocarbons in the oil range

BTEX = benzene, toluene, ethylbenzene, and total xylenes
MTBE = methyl tertiary butyl ether

EDB = Ethylene Dibromide

EDC = Ethylene Dichloride

SWW = Side Wall West

SWE = Side Wall East

-- = not analyzed/not established

< = Not detected greater than laboratory reporting limit. Value listed is laboratory detection limit.

30/100 = GRO MTCA cleanup levels with benzene present (30) and without (100)

J = value detected between the method detection limit and the limit of quantitation

BTEX/MTBE by USEPA 8260 unless altherwise noted with®

GRO, DRO, HO methods by Ecology NW Methods

Lead by USEPA 6000/7000 Series

@ Pre-remedial soil concentrations from MW-2-5.0 were confirmed post-remediation with boring HA-2 on July 8, 2014
® Sample location also analyzed for VPH/EPH, MTBE analyzed by NWVPH

(x) Area where this sample was collected was over-excavated to a total depth of 15 feet bgs and resampled; samples from the
side walls (at 13 feet bgs) and bottom of excavation are below applicable CULs (samples D-4-13.0-SWW, D-4-13.0-SWE and D-
4-15.0, respectively).
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Table 3
Soil VPH/EPH Analytical Results
ARCO Facility No. 5445
665 23rd Avenue
Seattle Washington

EPH
Salzfl;‘:ed Well # Depth Aliphatic Hydrocarbon Aromatic Hydrocarbon
C-8-C-10 |C-10-C-12{C-12-C-16|C-16-C-21|C-21-C-34] C-8-C-10 |C-10-C-12| C-12-C-16 | C-16-C-21| C-21-C-34
2/3/2012 | MW-5-10 10 27.5 45.2 224 <5.69 16.6 <5.69 <5.69 <5.69 <5.69 6.49
7/8/2014 | HA-14.5-5| 4.5-5 -- 17 25 56 610 -- 1.6J 3.4J 29 220
7/8/2014 | HA-2 5-5.5| 5-5.5 - 22 12 5.8 <6.5 - 17 13 5.5 <22
VPH
Sa?:;fe d Well # Depth Aliphatic Hydrocarbon Aromatic Hydrocarbon
C-5-C-6 | C-6-C-8 | C-8-C-10 |C-10-C-12] C-8-C-10 |C-10-C-12|C-12-C-13| Benzene | Toluene |Ethylbenzene| m,p-Xylene| o-Xylene MTBE |[Naphthalene
2/3/2012| MW-5-10 10 <0.503 | <0.503 0.98 6.38 7.52 39.4 16.8 < 0.503 < 0.503 < 0.503 < 0.503 < 0.503 < 0.503 < 0.503
7/8/2014 | HA-1 4.5-5| 4.5-5 <3.33 <3.33 6.23 J - 8.04 - - <0.0666 | < 0.0666 < 0.0666 <0.133 <0.0666 | <0.0666 -
7/8/2014 | HA-25-55| 5-5.5 | <2.53 19.2 136 -- 110 -~ -~ < 0.0507 | <0.0507 2.52 4.56 1.81 < 0.0507 --
Notes:
All analytical results are in milligrams per kilogram (mg/kg)
EPH = Extractable Petroleum Hydrocarbon
VPH = Volatile Petroleum Hydrocarbon
MTBE = Methyl Tertiary Butyl Ether
EPH/VPH by WA EPH/ WA VPH
Depths are listed in feet below ground surface
< = Not detected greater than laboratory detection limit. Value listed is laboratory detection limit.
J = estimated value detected in-between the method detection limit and the limit of quantitation
Closure Request and 2014/2015 Site Status Report 10f1 ARCADIS
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Date | 2/3/2012 | 2/3/2012 | 2/3/2012 | | Date | 5/17/2012 | 5/17/2012 | | Date ] 6/8/2015 Depth | 8.0 15 15.0 13.0 (SWW) | 13.0 (SWE) Depth | 5-5.5 6.57 Depth | 5 15 20 2 Date | 2/3/2012 | 2/3/2012 | 2/3/2012
Depth | 10 I > Depth 110 e oRO | 3.400 1 3.600] Gro IR 1220 <5.00 <5.00 <5.00 GRO | 910 1,300 GRO | 3,600 4.64 <4.19 <3.78 Depth | 15 20 25
oro 155 e prys oro =63 e oro 160 NA oro BB NA <100 <100 <10.0 DRO | 51 110 B 2.11 0.0604 0.0673 <0.0227 GRO | <58 <5.7 <6.2
o 217 — g S 50030 T =000% Ho T ND<100 NA o IR NA 5.0 5.0 <25.0 HO | <11 <12 T 4.20 0.0435 <0.0419 | <0.0378 DRO | <1658 <174 <163
o To57 06 g = 00030 T =000%0 5 54765 5 <0.0300 | 1.82 <0.0300 | <0.0300 <0.0300 B <0.026 | <0.059 E 39.7 0.168 <0.0419 | <0.0378 HO | <673 <69.5 <65.2
5 00037 <0002 T =00030 = 00030 T =000%0 = 0.61) 0,600} = 0245 186 <0.0500 | <0.0500 <0.0500 T <0.052 | <0.12 X 126 0.358 <0.0838 | <0.0756 B <0.0032 | <0.0038 | <0.0036
= 00031 T =0.0032 T =0.0030 - 00090 =0.0091 = 190 [200] 5 0.185 2.1 <0.0500 | <0.0500 <0.0500 E 28 0.71 MTBE | <1.80 <0.0745 | <0.0838 | <0.0756 T <0.0032 | <0.0038 | <0.0036
= 00031 T =0.0032 T =0.0030 —r s = x 4 I[15] X 672 595 <0.100 0.103 <0.100 X 75 042 EDB | <0.0902 | NA NA NA E <0.0032 | <0.0038 | <0.0036
< =000 =0.0095 1 =0.0007 MTBE | ND<0.50 7 ND<0.50] VTEE RE0H00 =100 <0.100 <0.100 <0.100 T-Pb | 3.94 258 EDC | <0.0902 | NA NA NA X <0.0096 | <0.0113 | <0.0107
T 08 ” = T o oYY, Tou 5.60 149 TPb | 1.99 1.61 3.89 1.95 T-Pb | 2.8 15 25
0 5' 10' 15' 20"
LEGEND: ~ (SHADED)] SHADED SOIL ANALYTICAL BOXES HAVE - |
= BORING IDENTIFICATION BEEN OVER EXCAVATED. HORIZONTAL SCALE
EXCAVATION = GROUND SURFACE J ESTIMATED VALUE DETECTED BETWEEN THE METHOD o [ SAMPLE LOCATION ID
DETECTION LIMIT AND LIMIT OF QUANTITATION asoline Range Organics / [DUPLICATE] BP WEST COAST PRODUCTS LLC.
DRO_| Diesel Range Organics / [DUPLICATE] 665 23rd AVENUE SEATTLE WASHINGTON
OVEREXCAVATION —F— —— ——GEOLOGIC CONTACT NA NOT ANALYZED HO Heavy Qil Range Organics / [DUPLICATE] CLOSURE REQU EST AND 2014 S’ITE STATUS REPORT
ND NOT DETECTED B Benzene / [DUPLICATE]
SM FINE-GRAINED SOILS [ ] SOIL SAMPLE LOCATION T Toluene / [DUPLICATE]
-GRAINEDSOLS A  —m————- HISTORIC HIGH AND LOW GROUNDWATER SURFACES = Ethylbenzene / [DUPLICATE] \
SCREENED INTERVAL NOTES: X | Total Xylenes / DUPLIGATE] GEOLOGIC CROSS-SECTION B-B
ML "~ /| FINE-GRAINED SILTS SOIL ANALYTICAL DATA SHOWN IN MILLIGRAMS PER KILOGRAM (mg/kg) MTBE | Methyl Tertiary Butyl Ether / [DUPLICATE]
. EDB | Ethylene Dibromide / [DUPLICATE]
: GROUNDWATER ANALYTICAL DATA SHOWN IN MICROGRAMS PER LITER (ug/L) ——— FIGURE
T ¥ HISTORIC HIGH GROUNDWATER ELEVATION EDC | Ethylene Dichloride / [DUPLICATE]
SP 7| COARSE-GRAINED SOILS = * GROUNDWATER ELEVATION NOT USED BECAUSE OF SCREENED TPb | Total Lead / [DUPLICATE] ﬁ ARCADIS 6b
: g HISTORIC LOW GROUNDWATER ELEVATION INTERVAL BELOW SILT LAYER
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MW-6

Date | 6/27/2014

GRO | ND <50/ [ND < 50]

B ND < 0.50 / [ND < 0.50]
T ND < 0.50 / [ND < 0.50]
E ND < 0.50 / [ND < 0.50]
X ND < 0.50 / [ND < 0.50]
MTBE | ND <0.50 / [ND < 0.50]
T-Pb | ND<4.7/[ND <4.7]
DPb | ND<4.7/[ND<47]

MW-3
Date | 6/27/2014
GRO | ND<50
B ND < 0.50
T ND < 0.50
E ND < 0.50
X ND < 0.50
MTBE | ND <0.50
T-Pb | ND<47
D-Pb | ND<47
MW-4
Date | 6/27/2014
GRO | ND <50
B ND < 0.50
T ND < 0.50
E ND < 0.50
X ND < 0.50
MTBE | ND < 0.50
T-Pb | ND<4.7
D-Pb | ND<47
MW-5
Date | 6/27/2014
GRO | 940
B 0.83(J)
T ND < 0.50
E 100
X 17
MTBE | ND <0.50
TPb | ND<47
D-Pb | ND<47

E CHERRY STREET

EXISTING

WATER METER s

" EXISTING
AIR/WATER UNIT—

EXISTING . |
CONC. SLAB

LEGEND
GROUNDWATER MONITORING WELL LOCATION
INJECTION WELL LOCATION

GROUNDWATER CONTOUR, DASHED WHERE INFERRED
(FEET ABOVE NAVD 88)

GROUNDWATER ELEVATION (FEET ABOVE NAVD 88)
GROUNDWATER FLOW DIRECTION
NORTH AMERICAN VERTICAL DATUM 1988

NOT DETECTED, VALUE SHOWN IS LABORATORY
REPORTING LIMIT

MICROGRAMS PER LITER

NOT USED IN CONTOURING BECAUSE OF SCREENED
INTERVAL BELOW SILT LAYER

ESTIMATED VALUE - THE RESULT DETECTED IS BETWEEN
THE METHOD DETECTION LIMIT AND LIMIT OF QUANTITATION

SAMPLE LOCATION ID
GRO Gasoline Range Organics (ug/L) / [Duplicate (ug/L)]
B Benzene (ug/L) / [Duplicate (ug/L)]
T Toluene (ug/L) / [Duplicate (ug/L)]
E Ethylbenzene (ug/L) / [Duplicate (ug/L)]
X Total Xylenes (ug/L) / [Duplicate (ug/L)]
MTBE | Methyl Tertiary Butyl Ether (ug/L) / [Duplicate (ug/L)]
T-Pb Total Lead (ug/L) / [Duplicate (ug/L)]
D-Pb Dissolved Lead (ug/L) / [Duplicate (ug/L)]
NOTES:

1. THIS MAP PREPARED FROM A FIELD SURVEY BY OTAK
ON MAY 18, 2010.

2. WELLS MW-5, MW-6 & MW-7 WERE SURVEYED BY OTAK
ON MARCH 9, 2012.

0 10' 20" 40'
e ™ e T —

BP WEST COAST PRODUCTS LLC.
ARCO FACILITY #5445
665 23rd AVENUE, SEATTLE, WASHINGTON
CLOSURE REQUEST AND

2014/2015 SITE STATUS REPORT

GROUNDWATER CONTOUR MAP WITH
ANALYTICAL RESULTS
JUNE 27, 2014

MW-1 Q8
IW-1 —4}
L MW-7 v \ MW-2
-= -- | Date | 6/27/2014 Date | 6/27/2014 2707 —
PLANTER GRO | ND <50 GRO | ND <50
B ND <0.50 | I anTER B 1.9 (272:37)
T ND < 0.50 ! T ND < 0.50 -
E ND < 0.50 & E ND < 0.50
I X ND < 0.50 | X ND < 0.50 NAVD 88
MTBE | ND < 0.50 | MTBE | ND < 0.50
TPb | ND<4.7 : % TPb | ND<4.7 ND
S DPb | ND<47 | L% DPb | ND<47
ASPHALT l E/ 212 (HglL)
— /l /VO .
MW-7 - ,
(272.37)
o o -
e ———————
o
7~
/ Cy
MW-2
(259.76%) LLJ
1 D
' Q
W Z
; / L
_______________ i =
____________ / b 9
11 ° A
! oC
MW-1
DIISSLP 5\[}1 Dng qug &) Date | 6/27/2014
J GRO | 5400
B 46
T 1.0
E 690
X 150
MTBE | ND <0.50
TPb | ND<47
D-Pb | ND<47
IW-1 Q
IW-E¢7 ﬁ
MW-1 "2 MW-8
(269.08) S <§( Date | 6/27/2014
MW-8|| W GRO | ND<50
(267.49) DZC B ND < 0.50
XISTING LOT | 5800, Q T ND < 0.50
(269.98) \
LIGHT (TYP.) | \ E ND < 0.50
X ND < 0.50
| L., ﬁ N MTBE | ND < 0.50
. Q ! T-Pb | ND<4.7
-—-<=‘;l -- | D-Pb | ND<47

FIGURE

7a

2 ARCADIS |
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EXISTING
WATER METER —_ L MW7 W2 IW-1 —¢7 INJECTION WELL LOCATION
MW-6 \
Date | 9/26/2014 | - N Date | 9/26/2014 \ Date | 9/26/2014 _ _~ GROUNDWATER CONTOUR, DASHED WHERE INFERRED
GRO_| ND<50 ; EXISTING e R0 | ND<50 GRO | ND<50 210~ (FEET ABOVE NAVD 88)
oro | ND<47 AIR/WATER UNIT— DRO | ND<48 ‘ DRO | ND<47
HO ND<100 HO ND<100 (272.37)  GROUNDWATER ELEVATION (FEET ABOVE NAVD 88)
HO ND<100 PLANTER
B ND<0.50 ! B 2.1
B ND<0.50 = ND<0.50 | ! = ND<050 - GROUNDWATER FLOW DIRECTION
T ND<0.50 ' i 4 :
E ND<0.50 —_— E ND<0.50 _ E ND<0.50 NAVD 88 NORTH AMERICAN VERTICAL DATUM 1988
X ND<0.50 | X ND<0.50
X ND<0.50 MTBE | ND<050 : 2 MTBE | ND<0.50 ND NOT DETECTED, VALUE SHOWN IS LABORATORY
MTBE | ND<0.50 : TPb | ND<27 | = 7Nt TP | ND<a7 REPORTING LIMIT
T-Pb | ND<4.7 - ; e
STATION ASPHALT | n>'f (ug/lL) MICROGRAMS PER LITER
BUILDING P 4
E— e *  NOT USED IN CONTOURING BECAUSE OF SCREENED
MW-7 - INTERVAL BELOW SILT LAYER
|
(272.21) !
—_— ] (J)  ESTIMATED VALUE - THE RESULT DETECTED IS BETWEEN
MW-3 THE METHOD DETECTION LIMIT AND LIMIT OF QUANTITATION
Date | 9/26/2014
GRO | ND<50 e {
DRO | ND<46 ! 10
HO ND<100 ' s 1 SAMPLE LOCATION ID
B ND<0.50 - - GRO | Gasoline Range Organics (ug/L)
T ND<0.50 P 7 DRO | Diesel Range Organics (ug/L)
E ND<0.50 - HO Heavy Oil Range Organics (ug/L)
X ND<0.50 |7 B Benzene (ug/L)
. /]
T-Pb ND<4.7 D E Ethylbenzene (pg/L)
' X Total Xylenes (ug/L)
Z MTBE | Methyl Tertiary Butyl Ether (ug/L)
x L T-Pb | Total Lead (ug/L)
S =
_________________ w | S | NOTES:
—_— -
a /‘D/ D MW 1. THIS MAP PREPARED FROM A FIELD SURVEY BY OTAK
MW-5 = ly am Date | 9/26/2014 ON MAY 18, 2010.
Date | 9/26/2014 % s , /] ™ GRO | 3,700 2. WELLS MW-5, MW-6 & MW-7 WERE SURVEYED BY OTAK
GRO | 1,400 6 LW AN DRO | 110 ON MARCH 9, 2012.
DRO | ND<47 x g HO ND<100
HO ND<100 a % B 46
B 0.83(J) % l/_) T 0.88(J)
T ND<0.50 | E 370
E 150 b--—- , X 68
X 65 ! MTBE | ND<0.50
MTBE | ND<0.50 T-Pb | ND<4.7
T-Pb | ND<4.7 o
| 8g f 0 10 20' 40"
MW-4 L . MW-1 MW-8 e ™ e T —
Date | 9/26/2014 -- (265.39) - Date | 9/26/2014 BP WEST COAST PRODUCTS LLC.
' ARCO FACILITY #5445
GRO | ND<50 M-8 < GRO | ND<50 665 23rd AVENUE, SEATTLE, WASHINGTON
DRO_| ND<46 (S DRO_| ND<46 CLOSURE REQUEST AND
HO | ND<100 \ (266.79) = HO | ND<100 2014/2015 SITE STATUS REPORT
) MW-5 )
2 D00 EXITING LOT (269.48) e T GROUNDWATER CONTOUR MAP WITH
' LIGHN (TYP.) ' N : ANALYTICAL RESULTS
E ND<0.50 | \ \ E ND<0.50 SEPTEMBER 26, 2014
X ND<0.50 . EN ~ ~N X ND<0.50
[2) 2)0 ! =
MTBE | ND<0.50 — J MTBE | ND<0.50 — FIGURE
T-Pb | ND<4.7 a | TPb | ND<47 ' i ARCADIS 7b
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MW-6
Date 12/18/2014
GRO ND<50
DRO ND<45
HO ND<100
B ND<0.50
T ND<0.50
E ND<0.50
X ND<0.50
MTBE | ND<0.50
T-Pb | ND<4.7
D-Pb | ND<4.7
MW-3
Date 12/18/2014
GRO ND<50
DRO ND<45
HO ND<100
B ND<0.50
T ND<0.50
E ND<0.50
X ND<0.50
MTBE | ND<0.50
T-Pb ND<4.7
D-Pb ND<4.7
MW-4
Date 12/18/2014
GRO ND<50
DRO ND<45
HO ND<100
B ND<0.50
T ND<0.50
E ND<0.50
X ND<0.50
MTBE | ND<0.50
T-Pb ND<4.7
D-Pb ND<4.7
MW-5
Date 12/18/2014
GRO 1,700
DRO ND<46
HO ND<100
B 0.88(J)
T ND<0.50
E 190
X 63
MTBE | ND<0.50
T-Pb ND<4.7
D-Pb ND<4.7

E CHERRY STREET

MW-1 Q8

LEGEND

GROUNDWATER MONITORING WELL LOCATION

EXISTING MW-7 MW-2
WATER METER . N__ [Date [ 121872014 Date | 12/18/2014 IW-1 —¢— INJECTION WELL LOCATION
- GRO | ND<50 \\ GRO_ | ND<50 _ _ GROUNDWATER CONTOUR, DASHED WHERE INFERRED
! " EXISTING - _. | DRO | ND<45 DRO [ ND<46 270~ (FEET ABOVE NAVD 88)
! AIR/WATER UNIT—IL_ =t -ANTER HO | ND<100 HO | ND<100
B ND<0.50 LA B 24 (272.37) GROUNDWATER ELEVATION (FEET ABOVE NAVD 88)
T ND<0.50 NTER ! T ND<0.50
g ND<0.50 4 = ND<0.50 - GROUNDWATER FLOW DIRECTION
— X ND<0.50 ! X ND<0.50 NAVD 88 NORTH AMERICAN VERTICAL DATUM 1988
MTBE | ND<0.50 | MTBE | ND<0.50
T-Pb | ND<4.7 : Q T-Pb | ND<4.7 ND  NOT DETECTED, VALUE SHOWN IS LABORATORY
—_— D-Pb_| ND<4.7 = D-Pb_| ND<4.7 REPORTING LIMIT
: w
STATION ASPHALT | n?f' 272 (Mg/L) MICROGRAMS PER LITER
BUILDING T3
— ~ *  NOT USED IN CONTOURING BECAUSE OF SCREENED
- INTERVAL BELOW SILT LAYER
MW-7 |
— (272.09) L (J)  ESTIMATED VALUE - THE RESULT DETECTED IS BETWEEN
% THE METHOD DETECTION LIMIT AND LIMIT OF QUANTITATION
—_— { SAMPLE LOCATION ID
,'?-E ' L 271 GRO Gasoline Range Organics (ug/L) / [DUPLICATE (ug/L)]
: : | S DRO Diesel Range Organics (ug/L) / [DUPLICATE (ug/L)]
TH SIDEVN L~ HO Heavy Oil Range Organics (ug/L) / [DUPLICATE (ug/L)]
illl B Benzene (ug/L) / [DUPLICATE (ug/L)]
! i T Toluene (ug/L) / [DUPLICATE (ug/L)]
1\\'\\\ E Ethylbenzene (ug/L) / [DUPLICATE (ug/L)]
_I\\\\\\\ LLI X Total Xylenes (ug/L) / [DUPLICATE (ug/L)]
. AN . - ) MTBE | Methyl Tertiary Butyl Ether (ug/L) / [DUPLICATE (ug/L)]
= ‘\\\\\ | = T-Pb | Total Lead (ug/L) / [DUPLICATE (ug/L)]
O \\\\\\ X o LLIJ D-Pb | Dissolved Lead (ug/L) / [DUPLICATE (ug/L)]
\\\\\\ < " 1:‘ >
\\\i ; 4
EI = = o/ < NOTES:
i, T = ya)
L MW-3 11/ g y 0 ' MW-1 1. THIS MAP PREPARED FROM A FIELD
(263.63") i @ Date | 12/18/2014 SURVEY BY OTAK ON MAY 18, 2010.
. 1IN ! - GRO | 4,400/ [4,400]
TS § N (o8] DRO | 120/[140] 2. WELLS MW-5, MW-6 & MW-7 WERE
: N HO ND<100 / [ND<100] SURVEYED BY OTAK ON MARCH 9, 2012.
: R T 11
S R R < i S B 25 / [26]
352 > e N e (e T 0.69(J) / [0.73(J)]
1k %,_ g.‘: y . | E 250 /[250]
ety AN oy X 20/ [21]
T e }1 MTBE | ND<0.50 /[ND<0.50]
' T-Pb | ND<4.7 /[ND<4.7]
M D-Pb | ND<4.7/[ND<4.7]
s
Eg : ﬁ MW-8 0 10 20" 40'
K Date 12/18/2014 e ™ e T —
o 5 : \ > GRO | ND<50 BP WEST COAST PRODUCTS LLC
- 1 .
1 SPHALT '\Z/Ig\é ; 4 4 <§( DRO | ND<45 ARCO FACILITY #5445
| (271.41) (269.84) MW 8| 665 23rd AVENUE, SEATTLE, WASHINGTON
I - ol W HO | ND<100 CLOSURE REQUEST AND
~ \ (268.77)= B ND<0.50 2014/2015 SITE STATUS REPORT
N MW-5
N ISTING LDT (270.94) \ | e T GROUNDWATER CONTOUR MAP WITH
LIGHT (TYP}) \ | -9 ANALYTICAL RESULTS
| \ X ND<0.50 DECEMBER 18, 2014
\ \ ~N MTBE | ND<0.50
| : T-Pb ND<4.7 = FIGURE
- “_ =" ! ol
N 3 21 D-Pb [ ND<4.7 i 7¢C
N
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MW-6
Date 3/10/2015
GRO ND<50
DRO ND<46
HO ND<100
B ND<0.50
T ND<0.50
E ND<0.50
X ND<0.50
MTBE | ND<0.50
Pb-T | ND<4.7
MW-3
Date 3/10/2015
GRO ND<50
DRO ND<46
HO ND<100
B ND<0.50
T ND<0.50
E ND<0.50
X ND<0.50
MTBE | ND<0.50
Pb-T ND<4.7
MW-4
Date 3/10/2015
GRO ND<50
DRO ND<46
HO ND<100
B ND<0.50
T ND<0.50
E ND<0.50
X ND<0.50
MTBE | ND<0.50
Pb-T ND<4.7
MW-5
Date 3/10/2015
GRO 1,700
DRO ND<46
HO ND<100
B 0.67(J)
T ND<0.50
E 160
X 50
MTBE | ND<0.50
Pb-T ND<4.7

CWALL

3l
O C
O;@N

(264.83%)

EXISTING . |
CONC. SLAB

E CHERRY STREET .
MW-1 QB GROUNDWATER MONITORING WELL LOCATION
EXISTING
WATER METER —_ N 7 MW-7 MW-2 IW-1 —¢7 INJECTION WELL LOCATION
» DRIVEWAY Date | 3/10/2015 | | Date | 3/10/2015 _ _- GROUNDWATER CONTOUR, DASHED WHERE INFERRED
T EXISTING _— ____ |.GRO ND<50 GRO ND<50 210’ (FEET ABOVE NAVD 88)
AIR/WATER UNIT— PLANTER [ DRO | ND<46 DRO | ND<46
| [Ho ND<100 HO ND<100 (272.37)  GROUNDWATER ELEVATION (FEET ABOVE NAVD 88)
L B ND<0.50 B 2.6
= ND<0.50 = ND<050 - GROUNDWATER FLOW DIRECTION
— E ND<0.50 E ND<0.50 NAVD 88 NORTH AMERICAN VERTICAL DATUM 1988
X ND<0.50 X ND<0.50
q,'\‘\» MTBE | ND<0.50 MTBE | ND<0.50 ND NOT DETECTED, VALUE SHOWN IS LABORATORY
— / Pb-T | ND<4.7 Pb-T | ND<4.7 REPORTING LIMIT
STATION ASPHALT ./ [ = (Mg/L) MICROGRAMS PER LITER
BUILDING / g
— | x  NOT USED IN CONTOURING BECAUSE OF SCREENED
‘{'\g MW-7 | INTERVAL BELOW SILT LAYER
—_— (271.74), NA  NOT ANALYZED
// E# ; (J)  ESTIMATED VALUE - THE RESULT DETECTED IS BETWEEN
‘ | THE METHOD DETECTION LIMIT AND LIMIT OF QUANTITATION
— AN
y / I
/ SAMPLE LOCATION ID
SIDEVN ) 7 GRO Gasoline Range Organics (ug/L) / [DUPLICATE (ug/L)]
DRO Diesel Range Organics (ug/L)
MwW-2 HO Heavy Oil Range Organics (ug/L)
(260.26™) | | | B Benzene (ug/L) / [DUPLICATE (ug/L)]
MW-6 D T Toluene (ug/L) / [DUPLICATE (ug/L)]
273.91 ) ' Z E Ethylbenzene (ug/L) / [DUPLICATE (ug/L)]
( B ) > X Total Xylenes (ug/L) / [DUPLICATE (ug/L)]
<_):l LL' MTBE | Methyl Tertiary Butyl Ether (ug/L) / [DUPLICATE (pg/L)]
s > Pb-T | Total Lead (ug/L)
______________________ L <|
a
(/" .
o D NOTES:
(t
Vg (A 1. THIS MAP PREPARED FROM A FIELD SURVEY BY
TAK ON MAY 18, 2010.
DISPEINSER e &) MW-1 OTAKO 8,2010
ISLANDS Date | 3/10/2015 2. WELLS MW-5, MW-6 & MW-7 WERE SURVEYED BY
GRO | 4,400/ [4,400] OTAK ON MARCH 9, 2012.
DRO | 130/NA
HO ND<100 / NA
~ B 11/[11]
______ cANopy ! T 0.66(J) / [1.4(J)]
E 200 / [220]
X 9.7 /19.6]
& MTBE | ND<0.50 / [ND<0.50]
IW-1 N\ f Pb-T | ND<4.7/NA
IW-2 0 10' 20' 40'
MW-8 e ™ e |
MW-4 MW-1 > Date | 3/10/2015 BP WEST COAST PRODUCTS LLC.
(271.95) ASPHALT (269.44) < GRO | ND<50 ARCO FACILITY #5445
. MW-8 , = 665 23rd AVENUE, SEATTLE, WASHINGTON
| Y NS DRO_| ND<46 CLOSURE REQUEST AND
N (269.10) = HO | ND<100 2014/2015 SITE STATUS REPORT
MW-5 AN
ISTING LOT (271.48) ) N e R GROUNDWATER CONTOUR MAP WITH
LIGHT (TYP.) \ v")o - ANALYTICAL RESULTS
\ E ND<0.50 MARCH 10, 2015
\ AN X ND<0.50
_ 52\ ' MTBE | ND<0.50 — FIGURE
: - = 2 ARCADIS | 7d
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E CHERRY STREET

GROUNDWATER MONITORING WELL LOCATION

MW-1 G

EXISTING
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E 0.185 12.1 <0.0500 | <0.0500 <0.0500 — E <0.0032 | <0.0038 | <0.0036
X 6.72 59.5 <0.100 | 0.103 <0.100 — : X <0.0096 | <0.0113 | <0.0107
MTBE | <0.100 | =1.00 | <0100 | <0.100 <0.100 % TPb | 28 15 25
TPb | 330 9.81 1.64 5.66 1.49 I =
STATION ASPHALT E
BUILDING . x W2
| Date | 9/27/2005 | 9/27/2005 | 9/27/2005 | 9/27/2005
. — ' Depth | 5 15 20 25
! GRO | 3,600 464 <419 <378
IR - B 211 0.0604 | 0.0673 | <0.0227
Date | 2/3/2012 | 2/3/2012 (dup) | 2/3/2012 | p ] E 2523 8'?‘;25 ig'gﬂg :g'gg;g
(DSEth ig > 53.1 52.6 o SIDEWALK X 126 0.358 <0.0838 | <0.0756
o o T=5 —e MTBE | <1.80 <0.0745 | <0.0838 | <0.0756
EDB | <0.0902 | NA NA NA
HO | <668 | <64.2 <66.7 ©2\ ! LLJ EDC | <0.0902 | NA NA NA
B <0.0036 | <0.0042 <0.0038 . L >
= 0058 200042 005 ! >> > TPb | 1.99 1.61 3.89 1.95
E <0.0036 | <0.0042 <0.0038 3
X <0.0109 | <0.0125 <03 | | B o NEE=TT———— o __N______ = = )
TPb | 2.3 2.6 21 a Date | 7/8/2014 | 7/8/2014
1 O Depth | 5-5.5 6.5-7
DISPENSES % GRO | 910 1,300
s 1y & R0 T51 [ 1o
MW-3 P8 K B <0.026 | <0.059
Date | 9/27/2005 [
Depth | 20.0 I T <0.052 | <0.12
_____________ 1 N E 2.8 0.71
GRO | <3.87 CANOPY ~~_ ~ 5 YO
B <0.0232 D-1 TPb | 3.94 258
T <0.0387 Date | 7/9/2004 HA-1 - -
E <0.0387 Depth | 4.0 B
X <0.0773 GRO | 6.45 IW-2 P-7
MTBE | <0.0773 B <0.0300 L_C 4% MW-4 : z:_ D-3 Date 7/9/2004
TPb | 146 T <0.0500 ASPHALT g Date | 7/9/2004 Depth | 3.0
E 20,0500 f MW-5 \%\ Depth | 6.0 GRO | <5.00
" 0100 2 GRO | <5.00 B <0.0300
P EXISTING LOT B <0.0300 T <0.0500
:l_;iE 3_(;;00 LIGHT (TYP.) o T <0.0500 E <0.0500
E <0.0500 X <0.100
T - \J X <0.100 MTBE | <0.100
MTBE | <0.100 TPb | 1.30
TPb | 4.22
D-2
Date | 7/9/2004
Depth | 3.0
GRO | <5.00 P-8 MW-4 MW-5 / I
DRO | NA Date | 7/9/2004 Date | 9/27/2005 Date | 2/3/2012 | 2/3/2012 | 2/3/2012 HA M1 Date | 5/17/2012 | 5/17/2012
TREEET Dopth | 35 Depth | 1.0 Depth | 10 5 - Date | 7/8/2014 | 7/8/2014 | 7/8/2014 Date | 9/27/2005 | 9/27/2005 Da ‘ih o i
B <0.0300 GRO | 723 GRO | <4.07 GRO |65 <6.3 <55 Depth | 455 | 655 555(DUP) | | Depth | 15 20 63 <1
T <0.0500 B <0.0300 B <0.0244 DRO | 211 <17.7__| <178 GRO_| 110 199 129 GRO | <5.00 <387 5 <0.0030 1 =0.0030
E <0.0500 T <0.0500 T <0.0407 HO [ 967 <706 | <713 DRO | 190 8.0 84 B <0.0300 | <0.0232 = =0.0030 1 =0.0030
X <0.100 E <0.0500 E <0.0407 B <0.0031 | <0.0032 | <0.0030 | | HO | 1.200 |62 66 T <0.0500 | <0.0387 g =0.0030 1 =0.0030
MTBE | <0.100 X 0.151 X <0.0815 T <0.0031_| <0.0032_| <0.0030 | | B <0.034 | <0.00050 | <0.00051 E <0.0500 | <0.0387 X <0090 T =0.0091
0 | 2061 NTBE T <0100 Ve T<00315 5 00037 <0002 T<00030 1 LT. <0.068 | <0.0010 | <0.0010 X <0100 | <0.0773 Tl =
Trb 1736 T M <0092 [ <0.0095 T<0.0097 1 LE <0.068 | <0.0010 | <0.0010 MTBE | <0.100 | <0.0773 : -
70 722 08 T2 X <0.068 | <0.0010 | <0.0010 TPb | 1.65 1.66
TPb | 237 66.7 6.91

MTBE
EDB
EDC
T-Pb
NA
sww
SWE

<0.0500

LEGEND

GROUNDWATER MONITORING WELL LOCATION
SOIL SAMPLE LOCATION

INJECTION WELL LOCATION

GASOLINE RANGE ORGANICS
DIESEL RANGE ORGANICS
HEAVY OIL

BENZENE

TOLUENE
ETHYLBENZENE

TOTAL XYLENES
METHYL TERTIARY BUTYL ETHER
ETHYLENE DIBROMIDE
ETHYLENE DICHLORIDE
TOTAL LEAD

NOT ANALYZED

SIDE WALL WEST

SIDE WALL EAST

ESTIMATED VALUE DETECTED BETWEEN THE METHOD
DETECTION LIMIT AND LIMIT OF QUANTITATION

CONCENTRATIONS ARE LESS THAN LABORATORY
DETECTION LIMITS. VALUE LISTED IS DETECTION LIMIT.

ALL SAMPLE DEPTHS REPORTED IN FEET BELOW GROUND
SURFACE (BGS).

(@) AT SAMPLE LOCATION D-4, SAMPLES
COLLECTED AT 3.0 AND 11.5 FEET BGS

WERE OVEREXCAVATED.

SHADED SOIL ANALYTICAL BOXES HAVE BEEN

OVER EXCAVATED.

NOTES:

1. SOIL ANALYTICAL DATA IS SHOWN IN MILLGRAMS PER
KILOGRAM (mg/kg).

2. THIS MAP PREPARED FROM A FIELD SURVEY BY OTAK
ON MAY 18, 2010

3. WELLS MW-5, MW-6 & MW-7 WERE SURVEYED BY OTAK
ON MARCH 9, 2012.

4. WELLS MW-8, IW-1 & IW-2 WERE SURVEYED BY OTAK
ON JUNE 11, 2012.
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PRIMARY SECONDARY TRANSPORT
SOURCES SOURCES MECHANISMS EXPOSURE ROUTES
Volatilization > Inhalation
Surface Soils é Runoff Ingestion
—>
(< 15 feet) Leaching _[: Dermal Contact
[
Volatilization Inhalation
Product Subsurface Soils > Ingestion
Storage (> 15 feet) Leaching > Dermal Contact
[
Piping System
Dispensers »|  Free Product <: NAPL Migration > Dermal Contact
Volatilization > Inhalation
Spills/Overfills
and/or |
Dissolved Advection Ingestion
Other > Product in > Diffusion Dermal Contact
Groundwater Volatilization > Inhalation
> Ingestion
Surface Water /IM > Dermal Contact
—> and | Biota Consumption
Sediments Volatilization Inhalation
Notes:
- = There is no exposure by this route
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= This route is a potential source of exposure
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STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY

Northwest Regional Office » 3190 160th Ave SE ¢ Bellevue, WA 98008-5452 ¢ 425-649-7000
711 for Washington Relay Service ¢ Persons with a speech disability can call 877-833-6341

April 26, 2016

Mr. Scott Zom

Arcadis-US, Inc.

2000 Powell Street #700
- Emeryville, CA 94608

Re:  Opinion pursuant to WAC 173-340-515(5) on Completed Remedial Action
for the following Hazardous Waste Site:

e  Site Name: Arco 5445

e Site Address: 665 23" Avenue Seattle, WA 98122
¢  Facility/Site No.: 76386549

¢ Cleanup Site ID No.: 10446

*  VCP Project No.: NW2444

Dear Mr. Zorn:

Thank you for submitting documents regarding your completed remedial action for the Arco 5445
facility (Site) for review by the Washington State Department of Ecology (Ecology) under the
Voluntary Cleanup Program (VCP). Ecology appreciates your initiative in pursuing this
administrative option for cleaning up hazardous waste sites under the Model Toxics Control Act
(MTCA), Chapter 70.105D RCW.

This letter constitutes an advisory opinion regarding a review of submitted documents/reports
pursuant to requirements of MTCA and its implementing regulations, Chapter 70.105D RCW
and Chapter 173-340 WAC, for characterizing and addressing the following releases at the Site:

* Gasoline-range total petroleum hydrocarbons (TPHg), benzene, toluene,
ethylbenzene, and xylenes (BTEX), methyl tertiary-butyl ether (MTBE), and ethylene
dibromide (EDB) into soil.

+ TPHg, BEX, MTBE, and lead into ground water.

Ecology is providing this advisory opinion under the specific authority of RCW
70.105D.030(1)(1) and WAC 173-340-515(5).

This opinion does not resolve a person’s liability to the state under MTCA or protects a person
from contribution claims by third parties for matters addressed by the opinion. The State does
not have the authority to settle with any person potentially liable under MTCA except in accord-
ance with RCW 70.105D.040(4). This opinion is advisory only and not binding on Ecology.

Ecology’s Toxic Cleanup Program has reviewed the following information:
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» ARCADIS US, Inc. Closure Request and 2014/2015 Site Status Report, ARCO Facility
No. 5445, 665 23rd Ave Seattle, WA 98122. October 20, 2015.

The reports listed above will be kept in Central Files of the Northwest Regional Office of Ecol-
ogy (NWRO) for review by appointment only. You can make an appointment by calling the
NWRO resource contact at (425) 649-7235 or sending an e-mail to:

nwro public request@ecy.wa.gov.

The Site is defined by the extent of contamination caused by the following releases:
+ TPHg, BTEX, MTBE, and EDB into soil.
+ TPHg, BEX, MTBE, and lead into ground water.

The Site is more particularly described in Enclosure A to this letter, which includes a detailed
Site diagram. The description of the Site is based solely on the information contained in the doc-
ument listed above.

Based on a review of supporting documentation listed above, pursuant to requirements con-
tained in MTCA and its implementing regulations, Chapter 70.105D RCW and Chapter
173-340 WAC, for characterizing and addressing the following release(s) at the Site, Ecol-
ogy has determined that soil and ground water characterization at the Site are not suffi-
cient to make a final determination regarding the current conditions of the Site. The fol-
lowing issues have been identified in the report.

* Characterization of soil and ground water at the Site is not complete, specifically:

o Soil concentrations above MTCA Method A cleanup levels were detected in soil
samples from MW-2 and P8 collected between 3 and 20 feet below ground
surface (bgs) in the area of the dispenser islands (P8) and upgradient of the
dispensers (MW-2). An attempt to confirm shallow soil impacts (5 to 7 feet bgs)
in MW-2 was made by advancing HA-2 in 2014. However, petroleum impacts
within this soil horizon remain above MTCA Method A soil cleanup levels for
TPHg (910 to 1,300 mg/kg) and benzene (0.059 mg/kg) and no soil confirmation
was conducted for the deeper contamination at 15 and 20 feet bgs. Additional
lateral and vertical delineation downgradient from these two locations and from
P8 (TPHg at 72.3 mg/kg) are needed.

o Concentrations of MTBE in one soil sample collected from MW-5 at 10 feet bgs
was above the MTCA Method A cleanup level (0.503 mg/kg). Additional soil
characterization upgradient and downgradient from this location is needed to
define the extent of the MTBE contamination in this area.

o Include in the figures the extent of the excavation conducted around dispenser D4
in 2004 and locations of soil confirmation samples.

o Historical data on ground water flow within the Property indicates that ground
water at the Site flows to the southeast. Based on this information, no ground
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water monitoring wells are located directly downgradient from well MW-5 to
ensure potential ground water impacts migrating downgradient of this well are
adequately captured.

Historical data from MW-5 indicates that ground water was below MTCA
Method A cleanup levels until December 2013 when a spike in TPHg of 1,700
ng/L was detected and has remained at that same concentration until 2015. A
source for the TPHg in ground water at this location has not been determined and
so may indicate a new release has occurred. Additional ground water
characterization directly upgradient and downgradient of MW-5 is needed to
determine the source of these exceedances.

A review of historical ground water depth levels for each well and their screened
intervals indicates that all well screens at the Site are either seasonally or
permanently submerged making them unreliable for determining the presence of
LNAPL or accurately representing ground water conditions at the Site.

Additional wells screened at the appropriate depth intervals need to be installed at
key locations to adequately characterize current ground water conditions. -

Most of the existing ground water monitoring wells at the Site (MW-2, MW-3,
MW-4, MW-6, and MW-7) are located upgradient from potential sources of
contamination, therefore, cannot effectively be used to monitor releases from the
USTs, conveyance piping, or dispensers. Additional wells, properly placed and
appropriately screened, are needed downgradient from these locations to ensure
that potential ground water impacts from all source areas are captured. Any new
wells should be installed such that the screened interval straddles the water table
year-round.

The source of shallow soil impacts in MW-2 and HA-2 has not been identified.
Additional soil and ground water data in this area of the Site are needed.

Information regarding the performance and results of the treatment system used at

the Site needs to be provided.

* Regarding conditional points of compliance:

0

Boring logs and historical ground water data from the monitoring wells indicate
that all of the wells at the Site are either seasonally or permanently submerged
making them unreliable for adequately determining the presence of pure-product
petroleum hydrocarbons and therefore are unsuitable to be used as conditional
points of compliance (CPOCs).

Figure 4 of the Closure Request and 2014/2015 Site Status Report depicts
monitoring wells MW-2, MW7, MW-6, MW-3, MW-4 and MW-8 as CPOCs. Of
these wells, only MW-8 is appropriately placed to be a CPOC. The rest of these
monitoring wells are either located upgradient or crossgradient from Site sources.

CPOCs wells should be representative of the ground water conditions at the Site.
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Furthermore, monitoring well MW-2 has shallow soil impacts above the water
table. Although the impacted soil in this location is in the vadose zone and is not
directly in contact with ground water, you cannot definitively say that ground
water is not impacted by the residual soil concentrations. Ecology prefers that
that a well to be used as CPOC would not have contamination.

* Regarding travel time calculations and empirical demonstration:

o

It is unclear why the travel time calculations presented in Appendix I were
conducted. Because no impacted soils were present in MW-1 during drilling, the
impacts in ground water have migrated from somewhere else. This analysis is
generally used to show if residual concentrations remaining in soils at the Site are
impacting ground water and if sufficient time has passed for those impacts to
migrate to a ground water monitoring well located directly downgradient of the
impacted soils (or sources) in question. '

The calculations presented in Appendix I (from one well into another), without
the use of a tracer, do not provide any reliable information on how the
contaminants are moving from soil to ground water at a site that is capped so is
without significant infiltration.

The relationships between ground water monitoring wells MW-1, MW-5, MW-8,
and their source of contaminants are unclear. More soil and ground water
characterization in this area of the Site is needed to determine which is the
source/es of contaminants to MW-1 and MW-5

Based on the definitions provided in the book Remediation Hydraulics (Payne et
al, 2008), the mobile porosity is considerably less than the total and the effective
porosities. Therefore, the resulting ground water velocities calculated for the Site
using mobile porosity will be higher thus making the predicted travel times
shorter. This results in potentially underestimating the time required for
contaminants to move through the Site. The memo prepared by Ecology on the
correct use of empirical demonstrations and travel time calculations (B. Glilmore,
L. Goldstein, and D. South, 2014) used porosity rather than effective or mobile
porosity so Ecology will not accept modifications to the calculations provided in
the memorandum.

Section 9.2.2 of the Closure Request and 2014/2015 Site Status Report indicates
that “Compliance at the Site has empirically been demonstrated to date and the
endpoint is protected. COC concentrat