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Executive Summary

Kennedy/Jenks Consultants (Kennedy/Jenks) has prepared this Remedial Investigation/
Feasibility Study (RI/FS) Report for the Washington State Department of Ecology (Ecology) for
the Former Circle K #1461 site located at 2350 24" Avenue East, Seattle, King County,
Washington (Site) (see Figure 1). The purpose of the Rl was to collect and evaluate data to
characterize the current environmental conditions associated with past fuel releases at the Site
and identify chemicals of concern (COCs) present at concentrations above Ecology’s Model
Toxics Control Act (MTCA) cleanup standards. The Rl data was then used in the FS to
evaluate potential COC exposure pathways, and support the evaluation and selection of a
cleanup alternative(s) for the Site.

The Site is a former gasoline service station located in an area of primarily commercial and
residential mixed-use development that the former service station operated from 1968 to 1990.
Four gasoline underground storage tanks (USTs), one pump island, one waste oil UST, and one
heating oil UST were located at the Site. Three other Ecology cleanup sites are located within
two blocks of the Site and are identified on Figure 2.

In 1989, a leak was discovered in one of the four gasoline USTs. It was estimated that
approximately 4,000 to 6,000 gallons of gasoline were released to the subsurface. Following
the discovery of the release, all six USTs and the pump island were removed along with about
900 cubic yards (cy) of petroleum hydrocarbon-impacted soil. Follow-up investigative and
remedial activities were conducted between 1989 and 2006 including groundwater monitoring,
light non-aqueous phase liquid (LNAPL) recovery, groundwater extraction and treatment, soil
vapor extraction (SVE), and enhanced fluid recovery (EFR). The Site was redeveloped in 1990
and 1991 and currently includes a single one-story building operated as a retail dry cleaning
store (Jay’s Cleaners) and a convenience store (Mont’s Market).

In October 2009, Ecology prepared a draft RI/FS report based on the available investigative
findings. Kennedy/Jenks was subsequently contracted by Ecology to conduct a review of the
2009 RI/FS report and other previous reports and documents pertaining to the Site. This
review, including data gaps identified and proposed additional investigation work, was
summarize in a 2016 technical memorandum. To address the data gaps identified in the
technical mmemorandum, Kennedy/Jenks provided Ecology with a sampling and analysis work
plan for additional RI activities.

Additional RI activities were performed in 2016 and 2017. These included (1) construction of
three new groundwater monitoring wells (MW-17, MW-18, and MW-19) and nine new multi-
purpose wells (MW-20, MW-21, and RW-1 through RW-7); advancing 16 reconnaissance soil
borings; collection and laboratory analyses of soil samples; and conducting additional rounds of
groundwater monitoring.

A shallow perched groundwater zone is present beneath the Site and depths to groundwater
were observed to range from 3 to 12 below ground surface (bgs) over the course of 2016 and
2017 field activities.

Gasoline-range organics (GRO) and benzene have been identified as the primary COCs at the
Site. Concentrations of GRO and benzene in soil and groundwater appear to be highest in the
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western-central portion of the Site and appear to extend off-property to the north and east. The
vertical extent of GRO/benzene concentrations in soil above MTCA Method A cleanup levels
(CULs) appears to be generally limited to depths from about 8 to 20 feet bgs. No LNAPL was
observed in the monitoring wells during the 2016/2017 RI activities. Potentially complete
pathways for human exposure to contaminated soil, groundwater, and soil vapors are identified.

The FS evaluated the cleanup options for the Site, with the goal of identifying the most effective
cleanup strategy that is protective of human health and the environment and meets the
requirements of Ecology’s MTCA regulations [Washington Administrative Code

(WAC) 173-340].

After evaluating a range of options to address petroleum hydrocarbon-impacted soil and
groundwater at the Site, the FS focused on five remedial alternatives:

o Alternative 1: Excavation of petroleum hydrocarbon-impacted soil and disposal at a
permitted offsite facility.

o Alternative 2: SVE to mitigate the effects of vapor intrusion into the site buildings.
e Alternative 3: Air sparging combined with soil vapor extraction.

e Alternative 4: In situ chemical oxidation (ISCO) of hydrocarbon-impacted soil and
groundwater.

e Alternative 5: In situ bioremediation of hydrocarbon-impacted soil and groundwater.

Natural attenuation and institutional controls, while not active remediation, are regarded as
possible component components of each of the five remedial alternatives.

The preferred remedial action for the site includes a combination Alternative 5 (In Situ
Bioremediation) to address impacted site saturated soil and groundwater and Alternative 2 (Soll
Vapor Extraction) to support remediation of the vadose zone and to mitigate the vapor intrusion
(VI) pathway into on-property buildings.
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Section 1: Introduction

This Remedial Investigation/Feasibility Study (RI/FS) Report has been prepared for the
Washington State Department of Ecology (Ecology) for the Former Circle K #1461 site located
at 2350 24™ Avenue East, Seattle, King County, Washington (Site) (see Figure 1). The purpose
of the Rl was to collect and evaluate data to characterize current environmental conditions
related to past fuel releases at the Site and identify concentrations of chemicals of concern
(COCs) above Ecology’s Model Toxics Control Act (MTCA) cleanup standards. The RI data
was then used to evaluate potential contaminant exposure pathways and support the evaluation
of possible cleanup alternatives in the FS. Both the Rl and the FS have been prepared pursuant
to the requirements of Ecology’s MTCA regulations established under Chapter 173-340 of the
Washington Administrative Code (WAC).

This RI/FS was conducted by Kennedy/Jenks Consultants (Kennedy/Jenks) on behalf of
Ecology’s Northwest Regional Office (NWRO).

Ecology Site Manager:

Dale Myers, Ecology NWRO

3190 160" Avenue SE, Bellevue, Washington 98008
(425) 649-4426

damy461@ecy.wa.gov

Project Consultant:

Ty Schreiner

Kennedy/Jenks Consultants

32001 32" Avenue South, Suite 100, Federal Way, Washington 98001
(253) 835-6400

1.1 General Site Information
The Site is located on the southeastern corner of the intersection of 24" Avenue East and East
McGraw Street. The Site is a former Circle K gasoline service station. Two businesses
currently operate at the Site, and include a general store (Mont’s Market) and a dry cleaner
(Jay’s Cleaners).
The site has been assigned the following Cleanup Identifications by Ecology:

e Ecology Site Name: Former Circle K Site

o Facility Site Identification Number (FSID): 2322

o Cleanup Site Identification Number (CSID): 5089

e Order Number for Consent Decree: 92-2-08095-8, effective 8 April 1992.
The Site is located on Tax Parcel 6788201335 and is zoned for commercial use. According to

the King County Department of Assessments, the tax parcel is currently owned by Mr. Kuk Jin
Choung and Kathy-Kyung D. Choung. The legal description of the parcel is as follows:
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PIKES 2ND ADD TO UNION CITY 1 & 2 LESS E 6 FT; PLAT BLOCK 29, PLAT LOT 1-2

Jay’s Cleaners is operated by the Choung family. The Mont’s Market space is owned by the
Choung family but leased out and operated separately.

The Site is located in an approximately two-block long area of commercial and residential
mixed-use development within the Montlake neighborhood of the City of Seattle (City) (a
primarily residential neighborhood). Figure 2 is a map of the Site neighborhood and shows
other nearby environmental cleanup sites. To the west of the Site, 24™" Avenue East is a major
north-south arterial that is on a King County Transit hybrid-electric bus route. Nearby properties
include a public library to the northwest, several restaurants to the south, an antique store to the
west, and residential properties to the north and east. An elementary school is located one block
west from the Site. The Washington Park Arboretum, a 230-acre preserve, is located
approximately 700 feet to the east of the Site.

The closest water bodies to the Site are Portage Bay, approximately 2,100 feet to the northwest;
the Montlake Cut, approximately 2,500 feet to the north; and Duck Bay, approximately

1,500 feet to the northeast. Duck Bay is connected to Union Bay, and Union Bay and Portage
Bay are connected via the manmade Montlake Cut.

The Site and the surrounding area to the east are relatively flat and slope gently to the east
towards the Washington Park Arboretum and Duck Bay. The topography rises immediately
west of the Site, across 24" Avenue East, where a small hill is present.

According to Site maps and Geographic Information System (GIS) information obtained from the
City, several underground utility corridors are present near the Site, which are shown on
Figure 3. Seattle Public Utilities (SPU) owns and operates 12-inch and 8-inch-diameter cast
iron water distribution mains that run along the eastern side of 24" Avenue East and the
northern side of East McGraw Street; King County owns and operates a 90-inch-diameter
reinforced concrete sewer mainline that runs along the center of 24" Avenue East; and SPU
owns and operates an 8-inch-diameter concrete sewer main that begins just to the north of the
Site along the center of East McGraw Street. The King County sewer main flows to the north
and the SPU sewer main flows to the east, both by gravity. The Site sanitary sewer is
connected to the SPU main along East McGraw Street. According to GeoEngineers (1990a),
the SPU sewer main is located approximately 12 feet below grade.

1.2 Site History

The Site was operated as a retail gasoline station from 1968 to mid-1990. Four gasoline
underground storage tanks (USTs), one pump island, one waste oil UST, and one heating oil
UST were located at the Site (see Figure 4). In 1989, a release from a leaking UST was
discovered at the Site, and reported to Ecology. At the time of the release, it was estimated that
approximately 4,000 to 6,000 gallons of gasoline were released.

Following discovery of the fuel release, six USTs and the gasoline pump island were removed.
Approximately 900 cubic yards (cy) of petroleum hydrocarbon-impacted soil were excavated
and disposed of off Site. The UST removal and impacted soil excavation activities were
conducted in 1989. In October 1990, following the UST removals, property ownership was
transferred to the current owner.
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Additional remedial activities were conducted between 1989 and 2006 including groundwater
monitoring and sampling, light non-aqueous phase liquid (LNAPL) recovery, groundwater
extraction and treatment, soil vapor extraction (SVE), and enhanced fluid recovery (EFR).
These activities are described in Section 2.

In February 1992, Mr. Choung entered into Consent Decree No. 92-2-08095-8 with Ecology to
conduct additional investigation and remediation of petroleum contamination at the Site.
Ecology’s lien on the property for the sum of $50,000 was released in January 2008 after
Ecology received the full payment for past costs from mixed funding sources.

In 1994, Ecology conducted a Site Hazard Assessment (SHA) for the Site. The Site ranked a
3 out of 5, with 1 being the highest risk and 5 being the lowest risk (Ecology 1994).

A health investigation of the Site was reportedly conducted by the Washington State
Department of Health in 1995, though the investigation report was not available for review in
Ecology’s files. The health department noted that while the Site posed a potential for adverse
impact to public health, it was not of immediate concern due to the lack of any completed
human exposure pathway (State of Washington Department of Health 1995).

1.3 Site Use

Two businesses currently operate at the Site including a dry cleaner (Jay’s Cleaners) and a
convenience store (Mont's Market). Jay’s Cleaners is operated by the property owner and
Mont's Market is operated independently under a lease agreement. The unbuilt portions of the
Site are paved, and used as a parking area for the businesses.

Jay’s Cleaners has a Resource Conservation and Recovery Act (RCRA) Site ID
(WAD988515458) as a hazardous waste generator, but is listed as inactive as a hazardous
waste generator since 31 December 1994. The Site is also listed in Ecology’s Hazardous
Waste program with Program ID CRKO000003160. The start date for this interaction is listed as
1 January 1988 and the end date is listed in Ecology’s database as 1 March 1989.
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Section 2: Site History and Description

This section presents a summary of previous Site investigations and remedial activities.

2.1 GeoEngineers 1989-1990

The retail gasoline service station at the Site was in operation until mid-1990. Four gasoline
USTs were located on the northern end of the Site and one pump island was located on the
western portion of the Site (see Figure 4). One waste oil UST and one heating oil UST were
also present at the Site but were reportedly not in operation in 1990 (GeoEngineers 1990a).
One service building was also present on Site.

On 7 August 1989, a leak was detected in one of the gasoline USTs at the Site. Upon discovery
of the release, the remaining product was removed from the leaking UST, and a release
notification was made to Ecology (GeoEngineers 1990a). The capacity of the leaking UST was
reportedly 4,000 gallons and it is unknown whether the tank stored leaded or unleaded gasoline.
[Note: Leaded gasoline was not completely phased out in Washington until 1996]. Based on a
review of tank inventory records by GeoEngineers, the release occurred between 22 June and

7 August 1989.

At approximately the same time the fuel release was discovered, fuel vapors were reportedly
observed in a basement restroom of the Museum of History and Industry (MOHAI), located
approximately 2,000 feet to the north of the Site (GeoEngineers 1990a) (see Figure 1).
According to the Seattle Engineering Department, the source of the odors appeared to be the
sanitary sewer (GeoEngineers 1990a). Fuel vapors were also observed at several locations
between the Site and MOHAI, particularly along Lake Washington Boulevard, where
construction was occurring at the time (GeoEngineers 1990a).

The area between MOHAI and the Site is primarily residential. The Site was believed to be the
nearest upgradient source of vapors (GeoEngineers 1990a). The former leaking UST was
located within 40 feet of the sewer line running east-west along East McGraw Street, and,
according to (GeoEngineers 1990a), fill material around the sanitary sewer line could serve as a
preferential pathway for vapor transport. No further information regarding a possible connection
between the release at the Site and fuel vapors observed at the MOHAI was found in the project
files.

In late 1989, 16 groundwater monitoring wells (MW-1 through MW-16) were constructed at the
Site. During drilling, a petroleum-like odor was reportedly observed at several well locations
(MW-2, MW-3, MW-4, MW-6, MW-10, MW-13, and MW-15) (GeoEngineers 1990a). Soil
samples were collected from each of the monitoring well borings for analysis of gasoline- and
diesel-range petroleum hydrocarbons [gasoline-range organics (GRO) and diesel-range
organics (DRO)], benzene, ethylbenzene, toluene and xylenes (BTEX), and other gasoline-
related compounds. Table 1 includes a summary of the results of the soil samples collected
during the 1989 monitoring well installations. The highest detected concentration of GRO was
in a soil sample collected from well boring MW-4 at 8.5 feet below ground surface (bgs)

[1,200 milligrams per kilogram (mg/kg)].
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All six USTs and the pump island were removed from the Site in October 1989. In addition to
the USTs removals, approximately 900 cy of petroleum hydrocarbon-impacted soil were
excavated and removed. The four gasoline USTs were removed from one excavation, and the
used oil and heating oil USTs were each removed from separate excavations (GeoEngineers
1990a). Approximate limits of excavation are shown on Figure 5. Monitoring wells MW-2 and
MW-3 were abandoned during excavation activities because they were located within the
footprint of the main UST excavation. Following the excavation activities, the excavation was
backfilled with pea gravel with a crushed gravel top course.

During excavation of the gasoline USTSs, the sanitary and stormwater sewer lines located
beneath the northern section of the property were exposed. These sewer lines connect to the
main sewer main located beneath East McGraw Street. Due to previous detections of fuel
vapors downgradient of the Site, the sewer lines were reportedly inspected for leakage of free
product into the sewer system (GeoEngineers 1990a). During excavation of the utility lines,
several previously unidentified abandoned sewer and drain lines were encountered at depths
ranging from 3 to 6 feet bgs (GeoEngineers 1990a), above the grade of the bottom of the
leaking UST. No evidence of free product transport to the sewer system was observed.
Repairs were made to the sewer and drain lines to decrease the potential for vapors to migrate
from the soil into the sewer system (GeoEngineers 1990a).

Following removal of the gasoline USTs, approximately 80 to 100 gallons of LNAPL were
removed from the excavation. Petroleum hydrocarbon-impacted soil was removed from the
UST excavation to a depth of approximately 14 to 16 feet bgs. Eight confirmation soil samples
were collected from the sidewalls and base of the excavation. The locations of the confirmation
samples are shown on Figure 5. The analytical results summary tables of the confirmation
samples are provided in Appendix A. The results of the confirmation soil samples showed
concentrations of gasoline- and/or diesel-range petroleum hydrocarbons and BTEX constituents
that were above MTCA Method A cleanup levels (CULSs) with the exception of the samples
collected from the eastern sidewall. The concentrations of gasoline-range petroleum
hydrocarbons identified in confirmation samples ranged from not detected (samples EW-1 and
ET-3, eastern sidewall) to 1,700 mg/kg (sample NW-1 along the northern sidewall). The highest
benzene concentration was also detected in sample NW-1.

The used oil and heating oil USTs reportedly contained residual product, which was removed
prior to excavation (GeoEngineers 1990a). No perforations were observed in either tank;
however, field screening of soil samples surrounding each tank indicated that some petroleum
hydrocarbon-impacted soil was present. Approximately 10 cy of impacted soil were removed
from the area surrounding the heating oil UST and approximately 80 cy of impacted soil were
removed from the used oil UST excavation, primarily from the base and the eastern sidewall
(GeoEngineers 1990a). Following excavation of petroleum hydrocarbon-impacted soil,
confirmation soil samples were collected from each excavation sidewall and base and analyzed
for total petroleum hydrocarbons. The concentration of petroleum hydrocarbons in all samples
were below MTCA Method A CULs for diesel and oil in soil (see Appendix A).

The former pump island was reportedly removed from the Site in March 1990 (Ecology 2009);
however, no information on confirmation sampling performed, if any, was available.
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2.1.1 LNAPL Recovery and Remediation System

An LNAPL recovery system, groundwater treatment system, and SVE system were installed at
the Site within the former gasoline tanks excavation area in late 1989. The remediation systems
consisted of a 30-inch-diameter steel recovery well along the northern edge of the excavation,
and a dual pumping system consisting of an LNAPL (free product) recovery pump and a water
table depression pump (Ecology 2009). Three groundwater and LNAPL recovery trenches were
also constructed within the excavation along the northern sidewall. These systems were
installed under the supervision of GeoEngineers.

Approximately 538 gallons of LNAPL were recovered from December 1989 through September
1990 (GeoEngineers 1990b). In addition, measurable LNAPL was bailed from monitoring wells
on a monthly basis. The groundwater treatment system was operated until May 2000, at which
time Ecology made a decision to discontinue operation of the system and evaluate other
cleanup alternatives (Glacier Environmental Services 2001).

An SVE system was installed in the excavation and consisted of horizontal slotted polyvinyl
chloride (PVC) vapor extraction piping connected to a blower. Soil vapors were routed through
a condensate trap, particulate filter, and a series of granular activated carbon (GAC) filters for
treatment. Although the SVE system was installed at the same time the LNAPL recovery and
groundwater treatment systems were installed, it was operated from the early 1990s until 1997,
at which time it was shut down because no significant hydrocarbons were detected in the
extracted soil vapor for 2 consecutive months (Ecology 2009).

2.2 Glacier Environmental Services 1992-1999

From 1992 through 1999, Glacier Environmental Services performed periodic groundwater
monitoring and groundwater treatment system operation and maintenance (O&M) activities at
the Site. Groundwater monitoring activities during this time period consisted of collection of
groundwater samples and measurement of LNAPL in second quarter 1992 and second quarter
1999.

2.3 EcoVac Services 2005 Enhanced Fluid Recovery

In June 2005, an Enhanced Fluid Recovery (EFR®) mobile dual phase extraction technology
pilot test was conducted by EcoVac Services, Inc. EFR® technology employs a combination of
a specially designed truck-mounted vacuum and liquid handling system integrated with a mobile
hydrocarbon vapor treatment system. High vacuum is applied to one or more monitoring or
recovery wells with down-hole apparatuses to control the fluid elevation in each well.

EFR® removes multiple phases of hydrocarbons (liquid, dissolved, adsorbed, and vapor phase)
simultaneously by extracting free product, soil vapors, and groundwater from the selected
monitoring and/or recovery wells. The purpose of the 8-hour EFR® pilot test was to evaluate
this technology as a method for removal of LNAPL, impacted groundwater, and hydrocarbon
vapors from monitoring wells MW-4, MW-8, MW-9, and MW-13, located near the former UST
excavation area. The EFR® pilot test produced the following results:

e Approximately 18 gallons of gasoline were removed during the test.
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e Vapor-phase hydrocarbon removal rates ranged from 1.9 pounds per hour (Ibs/hr) when
extracting from monitoring well MW-13 located farthest from the former UST excavation
area, to 38 Ibs/hr when extracting from multiple monitoring wells simultaneously (i.e.,
MW-4, MW-8, and MW-9) located nearer to the former UST excavation area.

¢ Individual monitoring well vacuum readings ranged from 13 to 19 inches of mercury
(in Hy).

e Vacuum influence generally ranged from no influence at distances greater than 22 feet
from the extracting well to -0.07 inches of water (in H2O) at a distance of 19 feet from the
extracting well. One exception was the vacuum influence measured at monitoring well
MW-7 (-0.06 in H20) at a distance of 48 feet (to the south, away from the former UST
excavation area) from the well the used for extraction (i.e., MW-4).

e The groundwater drawdown measured in observation monitoring wells ranged from
0.08 foot to 2.75 feet when extracting from monitoring well MW-9 and generally
correlated with distance from point of the applied vacuum. The groundwater drawdown
measured in three observation wells when extracting from monitoring well MW-4 was
approximately the same, regardless of distance.

e Pre-test LNAPL measurements ranged from a sheen in monitoring well MW-8 to
0.42 foot in monitoring well MW-4. LNAPL was not present in measurable thicknesses
in measurements taken approximately 3 weeks following the pilot test. Measurements of
LNAPL collected in the three subsequent quarters indicated that LNAPL was
measurable on the groundwater but did not return to the pre-test thickness in monitoring
well MW-4.

2.4  Groundwater Monitoring 2005-2006 (EA Engineering)

In 2005 and 2006, EA Engineering, Science, and Technology, Inc. (EA Engineering) conducted
groundwater monitoring activities at the Site. The monitoring activities during this period
consisted of collection of groundwater samples from selected monitoring wells and
measurement for LNAPL approximately 1 week prior to the EFR pilot test described above and
approximately 1 week after the pilot test. Three additional rounds of groundwater monitoring
were conducted by EA Engineering in 2006. The results of the groundwater monitoring during
this period indicate that GRO and benzene remained in the groundwater at concentrations
above MTCA Method A CULSs to the north of the former gasoline UST area. In addition, the
LNAPL thickness in monitoring wells located in the former gasoline UST area slowly rebounded
following the EFR pilot test but did not return to pre-test thicknesses in the monitoring well
located adjacent to the former USTs (MW-4) where the greatest thickness had been observed
prior to the test. Follow-up monitoring conducted in February 2008 indicated that LNAPL
remained as film (i.e., no measurable thickness) in monitoring wells MW-4 and MW-13 and a
hydrocarbon sheen was present in monitoring wells to the north (MW-8, MW-9, and MW-15)
and that the extent of LNAPL-impacted groundwater was relatively stable.
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Section 3: 2016/2017 Remedial Investigation

This section presents the scope and methods of the additional 2016/2017 RI activities as well as
description of the Site geology and hydrogeology.

3.1 Data Gaps Summary

Kennedy/Jenks conducted a review of the 2009 RI/FS report and other previous reports and
documents, including those described in Section 2, and summarized this information in a
Preliminary Summary of Data Gaps, Potential Exposure Pathways, and Proposed Initial Work
Tasks Technical Memorandum (Technical Memorandum) (Kennedy/Jenks 2016a), which was
submitted to Ecology in February 2016. To address the data gaps identified in the Technical
Memorandum, Kennedy/Jenks prepared the Remedial Investigation Sampling and Analysis
Work Plan, Former Circle K Site, 2350 24th Avenue East, Seattle, Washington (Rl Work Plan)
(Kennedy/Jenks 2016b). This section presents a summary of identified data gaps and
describes the activities conducted to address the data gaps and complete the RI.

3.1.1 Soil

Based on information provided in the Technical Memorandum, the lateral and vertical extent of
petroleum hydrocarbon impacts to subsurface soil had not been adequately characterized by
past investigative work to evaluate further cleanup action(s). The extent of impacts indicated by
past sampling (e.qg., primarily from the former UST excavation area but also from soil borings)
had not been adequatelydelineated, and other areas of potential impacts to soil had not been
previously investigated. Furthermore, the available analytical data was over 25 years old in
some cases and new data reflecting current conditions were needed at some locations.

3.1.2 Groundwater

Based on information provided in the Technical Memorandum, the extent of petroleum
hydrocarbon impacts to groundwater at the Site had not been fully characterized. Past findings
indicate that impacted groundwater was present to the north (monitoring wells MW-4, MW-8,
MW-9, and MW-15) and west (monitoring well MW-13) of the former gasoline UST area
[primarily beneath the East McGraw Street right-of-way (ROW)], but current conditions and the
overall extent of groundwater impacts were not adequately understood (e.g., groundwater
sampling had not been conducted since 2006). In addition, the current extent and potential
accumulation of LNAPL, previously identified to the north and west of the former gasoline UST
area, were unknown. As with the soil data, available groundwater analytical data are over

10 years old in some cases and new data reflecting current Site conditions were needed.

3.1.3 Soil vapor

Based on the information provided in previous Site reports, migration of vapors from gasoline-
affected soil and groundwater is possible at the Site.
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3.2 Site Characterization

In accordance with WAC 173-340-350, the Rl was conducted to characterize the nature and
extent of petroleum hydrocarbon-impacted soil and groundwater including identification of
potential human and ecological exposure pathways and receptors.

The activities conducted during the Rl are summarized below. The following work was
conducted by and/or overseen by Kennedy/Jenks field personnel.

e Site reconnaissance and assessment of existing underground utilities.

e Visual inspection and measuring the depth to water in existing monitoring wells
conducted in March 2016.

o Redevelopment of the existing monitoring well network, and collection and analyses of
groundwater samples in April and December 2016.

¢ Soil and reconnaissance (one-time grab) groundwater sampling at 16 soil boring
locations (KJB-1 through KJB-16) conducted in May 2016 (KJB-1 through KJB-13) and
August 2016 (KJB-14, KJB-15, and KJB-16). The boring locations are shown on
Figure 6. Each boring was advanced to a depth of 20 feet bgs with the exception of
boring KJB-6, which was advanced to a depth of 25 feet bgs. Soil samples and
reconnaissance groundwater samples were collected from each of the boring locations.
The soil boring logs are included in Appendix B.

¢ Drilling and installation of three 2-inch-diameter groundwater monitoring wells (MW-17,
MW-18, and MW-19) and two 4-inch-diameter multi-purpose wells (MW-20 and MW-21)
in August and September 2016.

e Drilling and installation of seven 4-inch-diameter multi-purpose wells (RW-1 through
RW-7) in February 2017.

Locations of the soil borings, groundwater monitoring wells, and multi-purpose wells are shown
on Figure 3.

3.2.1 Field Methods

The methods used during the RI field activities were described in detail in the Rl Work Plan
(Kennedy/Jenks 2016b) and are briefly summarized below.

3.2.1.1 Groundwater Sampling

Groundwater sampling was conducted in April and December 2016. Prior to collection of
groundwater samples, the depth to groundwater was measured using an electronic water level
meter. In addition, an oil-water interface probe was used to determine if measurable LNAPL
accumulations were present in wells where LNAPL had been observed previously. A
disposable polyethylene bailer was used for the initial purging activities during the April 2016
sampling event to remove accumulated sediment and re-develop the monitoring wells.
Following the use of the disposable bailer, a peristaltic pump was used to purge groundwater
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prior to collection of groundwater samples, using low-flow techniques, until parameters of
temperature, pH, specific conductance, dissolved oxygen (DO), and oxidation-reduction
potential (ORP) were stabilized. Low-flow purging techniques were used on all of the wells for
the December 2016 sampling event. The groundwater purge and sample forms are included in
Appendix C.

Following purging, groundwater samples were collected in laboratory-supplied containers for
analysis of GRO and BTEX. In addition, groundwater samples collected from monitoring well
MW-14 and three of the monitoring wells installed in 2016 (MW-17, MW-19, and MW-21) were
analyzed for fuel additives and natural attenuation parameters. Upon collection, the samples
were labeled and placed in a chilled ice chest for transportation under chain-of-custody protocol
to Analytical Resources, Incorporated (ARI) located in Tukwila, Washington, for analysis.
Laboratory analytical methods are described in Section 4.

3.2.1.2 Direct-Push Soil Borings

Prior to performing drilling activities the following activities were performed:
¢ Reviewing utility information provided by the property owner and available online.
e Conducting a private utility survey using surface detection methods.
o Requesting a One-Call utility locate to identify public utilities.

e Advancing the upper 5 feet to 6 feet of each soil boring using air-knife techniques to
assess possible underground utilities.

Soil and reconnaissance groundwater borings were advanced using Geoprobe® direct-push
equipment operated by Holt Services, Inc., of Puyallup, Washington (Holt). Nine of the soll
borings (KJB-1 through KJB-6, KJB-11, KJB-14, and KJB-15) were located within the City ROW
in the planting strip along the northern and southern sides of East McGraw Street or along the
western side of 24" Avenue East in accordance with a City Utility permit. One soil boring (KJB-
16) was advanced on the neighboring property at 2415 East McGraw Street under an access
agreement completed by Ecology.

Continuous soil cores were collected for lithologic identification, field screening, and collection of
soil samples. The boring logs are included in Appendix B. Soil samples from selected depth
intervals were placed in laboratory-supplied sample containers for analysis of GRO and BTEX.
In addition, upon collection, the soil samples were labeled and placed in a chilled ice chest for
transportation under chain-of-custody protocol to ARI for analysis. Laboratory analytical
methods are described in Section 4.

3.2.1.3 Monitoring/Multi-Purpose Well Installation

All of the monitoring/multi-purpose well locations were cleared for utilities using the same
methods described above. All of the new monitoring/multi-purpose wells except for wells
MW-17 and MW-18 were drilled and completed using hollow-stem auger drilling methods.
Monitoring wells MW-17 and MW-18 were constructed using direct-push methods. Monitoring
wells MW-17, MW-18, and MW-19 are constructed with 2-inch-diameter PVC casing and screen
and multi-purpose wells MW-20, MW-21, and RW-1 through RW-7 are constructed using 4-inch-
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diameter PVC casing and screen. These wells are 20 feet deep with 15 feet of screen with the
exception of well MW-18, which is 15 feet deep with 10 feet of screen. The well construction
details are summarized in Table 2. All of the monitoring/multi-purpose wells were constructed
by Holt under the supervision of a Kennedy/Jenks geologist.

Soil samples were collected at 5-foot intervals during well boring for lithologic identification, field
screening, and possible laboratory analysis. The boring and well construction logs are included
in Appendix B. Multi-purpose wells RW-1 through RW-7 are located in the general vicinity of
other borings from which soil samples were collected for laboratory analysis. Therefore, no soil
samples were collected from the RW wells for laboratory analysis.

The wellheads were surveyed for location and elevation by True North Land Surveying of
Seattle, Washington. The top of casing elevations are summarized in Table 2.

3.2.1.4 Investigation-Derived Waste Disposal

Investigation-derived waste (IDW) generated during the RI consisted of drill cuttings, well
development and equipment decontamination water, and purge water. The IDW was placed in
55-gallon drums, labeled, and temporarily stored onsite pending disposal. A waste profile was
generated for this general waste stream based on soil and groundwater analytical results. After
each phase of the investigation, the IDW was transported offsite, by Cascade Dirilling, Inc. of
Woodinville, Washington, for disposal at an approved disposal facility.

3.3 Site Geology

Based on review of boring logs generated during the RI activities conducted in 2016/2017 and
previous investigations (primarily from GeoEngineers 1990), three generalized stratigraphic
units are identified at the Site, as summarized below:

e Silt — Typically encountered from the ground surface (i.e., beneath pavement and
subgrade fill) to depths of approximately 2 to 8 feet bgs, but extends to greater depth (up
to approximately 13 feet bgs) in the northern portion of the Site. The unit is generally
described as soft to stiff, brown to gray, silt to sandy silt, locally with gravel and/or
organics.

e Sand/silt — Typically encountered below the silt layer to depths of approximately 17 to
22 feet bgs, and typically described as gray to brown, fine sand, silty fine sand, or sandy
silt locally containing cobbles. The unit is described as loose, medium dense, dense,
and very dense with vertical and lateral variation. This unit may locally include the
uppermost, possibly weathered, portion of the underlying glacial till unit.

o Till - Typically encountered below the sand/silt starting at approximately 17 to 22 feet
bgs and generally described as gray silt, silty sand, or sandy silt with sand and gravel.
The till unit is typically described as dense to very dense, hard to very hard, or stiff to
very stiff, as indicated during drilling by increased drilling pressure and significant
increases in blow counts required to drive split-spoon soil samplers.

Figure 7 shows the locations of interpretive geologic cross sections A-A’ and B-B’, which are
presented as Figures 8 and 9, respectively.
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None of the Site monitoring/multi-purpose wells or soil borings have been advanced through the
till unit; however, a well installed by Landau Associates (Landau) near Site well MW-4 in 2013
(Landau 2013) was advanced to approximately 90 feet bgs. This well was part of an
investigation for a separate site, Montlake Neighborhood Former Dry Cleaner, located on the
west side of 24" Avenue East, across from the Former Circle K Site. The log for the 2013
Landau well (designated MW-3, included in Appendix B; location shown on Figure 7) shows the
upper contact with the till at 18 feet bgs, dense (unweathered) till at 30 feet bgs (see Figure 8),
and gray fine to medium sand beneath (or possibly interbedded with) the till from approximately
80 to 90 feet bgs.

3.3.1 Site Hydrogeology

The depth to groundwater at the Site ranges from 3 to 12 feet bgs, based on water levels
measured from April to December 2016. This zone of shallow groundwater occurs under
unconfined conditions, is perched on top of the Till unit, and is interpreted to represent the local
water table aquifer. Although a seasonal fluctuation of a foot or less in the aquifer was generally
observed near the former UST area during the April and December 2016 monitoring event, a
fluctuation nearly 6 feet was recorded at northernmost monitoring well MW-11. It should be
noted that Site wells MW-17 through MW-21 were completed in August and September 2016
and were therefore, only included in the December 2016 monitoring event. The inferred
groundwater potentiometric surfaces of the shallow groundwater zone, based on water levels
measured in April and December 2016, are shown on Figures 10 and 11, respectively.

Groundwater level data collected from wells located at the Site in April and December 2016
(within the property parking lot) show a flow direction to the southeast, with a localized area of
depression in the vicinity of well MW-6 (see Figures 10 and 11). The potentiometric low around
well MW-6 (located in East McGraw Street) is likely attributable to utility corridors located in the
center of the street ROW.

Previous reports have indicated that the general direction of groundwater flow was towards the
northeast, and that while the LNAPL recovery and remediation system was operating
(December 1989 through May 2000, a stable cone of depression developed near the recovery
well (see Figure 5).

Because of the nature of gasoline contamination, deeper groundwater units beneath the shallow
groundwater zone are not expected to be impacted by the release at this Site, and have not
been evaluated as part of this Rl. Landau installed two deep monitoring wells as part of their
characterization of the Montlake Cleaners site (MW-1 and MW-3; see Figure 3), that were
screened in the first water-bearing zone beneath the Till unit. This zone was encountered from
80 to 90 feet bgs in Landau well MW-3, and a water level in this well (screened from 83 to

88 feet bgs) measured in April 2013 was 33 feet bgs (Landau 2013). This water level indicates
confined conditions in the deeper groundwater zone and a downward vertical gradient from the
perched zone to the deeper zone (see Figure 9).

DRAFT RI/FS Report — Former Circle K Site Page 3-5

w:\201611696010.00_ecology_circlek_seattle\2017_ri-fs_rpt\draft_ri-fs_report_former_circle_k_1460.docx



Kennedy/Jenks Consultants

Section 4: Investigation Results

This section presents a summary of the analytical results of the soil and groundwater samples
collected during 2016/2017 RI. Analytical results discussed below are compared to MTCA
Method A and B CULs developed for unrestricted land use and protection of potable
groundwater.

4.1 Soil Results

A total of 48 soil samples were collected for laboratory analysis during advancement of soil
borings and monitoring well construction activities in 2016. The samples were submitted to ARI
for analysis of GRO by the Northwest Total Petroleum Hydrocarbon - Gasoline Range (NWTPH-
Gx) and BTEX using U.S. Environmental Protection Agency (EPA) Method 8260. Analytical
results for soil samples are summarized in Table 3, and are discussed below. Laboratory
analytical reports and chain-of-custody documentation are included in Appendix D. In addition,
three of the soil samples were analyzed for fuel additive compounds [1,2-dibromoethane
(ethylene dibromide) (EDB), 1,2-dichloroethane (ethylene dichloride) (EDC), and methyl-tertiary
butyl ether ((MTBE)], of which none were detected. Based on the soil analytical results, GRO
and benzene are the primary COCs in Site soil. The detected concentrations of GRO and
benzene in soil are shown on Figure 6.

Based on the analytical results of the soil samples, GRO concentrations exceed the MTCA
Method A CUL for unrestricted land use (soil CUL) in soil samples collected from borings KJB-4,
KJB-7 through KJB-10, KJB-13, MW-19, MW-20, and MW-21. Observations [i.e., staining, odor,
and photoionization detector (PID) readings] made in the field during drilling are consistent with
the laboratory results. Figure 6 shows the approximate lateral extent of GRO concentrations
that exceed the soil CUL. The GRO concentrations appear to be highest in the western-central
portion of the Site and may extend offsite beneath 24" Avenue East. The lateral extent of
impacted soil appears to be limited on the southern side to a short distance south of boring
KJB-13, on the eastern side to the approximate western edge of the building footprint (may
extend beneath the building) and on the northern side to a short distance north of boring KJB-4.

Based on analytical results, field observations and the measured depths to groundwater, the
vertical extent of GRO concentrations that exceed the soil CUL appear to be generally limited to
unconsolidated sediments and perched groundwater above the till unit.

Similar to GRO, benzene concentrations that exceed the soil CUL appear to be limited laterally
to the northwestern portion of the Site with the highest concentrations reported in soil samples
collected from borings KJB-8, KJB-10, and MW-19. Concentrations of benzene in soil that
exceed the soil CUL may also extend offsite to the west beneath 24" Avenue East, beneath the
building to the east, and a short distance north of boring KJB-4. The vertical extent of benzene
concentrations that exceed the soil CUL appear to be generally consistent with the distribution
of GRO.
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4.2 Groundwater Results

Groundwater samples were collected from monitoring wells in April and December 2016 and
reconnaissance groundwater samples were collected from each of the KJB soil borings in
May/August 2016. Monitoring wells MW-17 through MW-21 (located at the Site) were installed
in August and September 2016 and were only sampled during the December 2016 event.

The groundwater samples were submitted to ARI for analysis of GRO and BTEX using the
same analytical methods as for soil. In addition, several groundwater samples were analyzed
for fuel additives (EDB, EDC, and MTBE), lead, and natural attenuation parameters. The
laboratory results of the GRO, BTEX, and fuel additive analyses are summarized in Table 4
(reconnaissance groundwater samples) and Table 5 (monitoring well groundwater samples).
The natural attenuation parameter results are summarized in Table 6. The complete laboratory
reports are included in Appendix D. The estimated extents of GRO and benzene in
groundwater in December 2016 are shown on Figures 12 and 13, respectively.

Based on the analytical results, GRO concentrations reported in groundwater samples collected
from four wells (MW-4, MW-8, MW-9, and MW-13) in April 2016 exceeded the MTCA Method A
groundwater CUL. GRO concentrations reported in groundwater samples collected from the
same four wells and the four new wells (i.e., MW-17, MW-19, MW-20, and MW-21) in December
2016 exceeded the MTCA Method A groundwater CUL. GRO concentrations exceeding the
MTCA Method A groundwater CUL were also reported for the reconnaissance groundwater
samples collected from borings KJB-4 through KJB-10 and KJB-13, all of which are onsite. As
with soil, the GRO concentrations are highest in the western-central portion of the Site and may
extend offsite to the west beneath 24" Avenue East and to the north beneath East McGraw
Street. No measurable LNAPL was observed in any of the monitoring wells during either the
April or December 2016 monitoring events.

Benzene concentrations exceed the groundwater CUL in generally the same locations as the
GRO concentration exceedances, except as noted. Benzene was either not detected or
detected at a concentration less than the CUL in the groundwater samples collected from wells
MW-7 and MW-9, respectively, in December 2016. Benzene was reported above the CUL in
the groundwater samples collected from well MW-6 in April and December 2016. None of the
fuel additives were detected in the groundwater samples analyzed for these compounds
(samples collected from wells MW-20 and MW-21). Similar to GRO, BTEX concentrations
exceeding the MTCA Method A groundwater CUL were reported for the reconnaissance
groundwater samples collected from borings KJB-4 through KJB-10 and KJB-13, all of which
are onsite. Exceptions are toluene concentrations in the samples collected from borings KJB-5,
KJB-6, KJB-7, and KJB-13 and ethylbenzene, and xylene concentrations in the samples
collected from boring KJB-6 were less that the MTCA Method A groundwater CUL. The EDC
concentration in the reconnaissance sample collected from KJB-8 exceeded the MTCA
Method A groundwater CUL.

Groundwater monitoring has been conducted periodically at the Site over the last 26 years.
Available analytical results from groundwater monitoring events conducted between 1989 and
2006 indicate the GRO and benzene concentrations exceeded the groundwater CUL on the
northern side of East McGraw Street. However, the results from more recent sampling events
(including the 2016 events) indicate that the petroleum hydrocarbon plume is at least stable and
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possibly diminishing in size over time. Several factors may be contributing to the reduction of
petroleum hydrocarbon concentrations in groundwater, including:

e Removal of the USTs in 1989, including excavation of petroleum hydrocarbon-impacted
soil.

e Past remedial efforts including groundwater extraction, operation of the SVE system,
and LNAPL recovery efforts previously performed.

¢ Natural attenuation of petroleum hydrocarbons compounds.

Deep monitoring well MW-3, installed by Landau and associated with the Montlake Cleaners
site, is screened in the first water-bearing zone beneath the Till unit. Groundwater samples
collected from this well by Landau were not analyzed for petroleum hydrocarbons fuel mixtures;
however, the groundwater samples did not contain BTEX constituents above laboratory
reporting limits (reference).

4.3 Vapor Intrusion Assessment

Kennedy/Jenks conducted an initial (Tier 1) assessment of the potential for vapor intrusion (VI)
in the main Site structure and adjacent residences following the methods described in the EPA’s
Technical Guide for Addressing Petroleum Vapor Intrusion at Leaking Underground Storage
Tank Sites (EPA 2015). The VI assessment included an evaluation of the lateral and vertical
distribution of impacted groundwater in relation to nearby structures and an evaluation of the
EPA'’s defined lateral inclusion zone and vertical separation distance from the potential
hydrocarbon source (primarily dissolved BTEX compounds in soil and groundwater). Volatile
chemicals (e.g., BTEX) are present in groundwater, and are expected to be the primary source
for possible subsurface VI issues in surrounding buildings which include the on-property
commercial structures and off-property residences. This assessment was performed using
available groundwater monitoring results and soil gas sampling was not included in the RI
activities.

Ecology’s Cleanup Levels and Risk Calculation (CLARC) groundwater screening levels were
evaluated to provide a baseline assessment of potential VI resulting from volatilization of various
organic compounds from groundwater. The occupied on-property commercial structure is within
the lateral inclusion zone based on the maximum benzene, toluene, and xylene concentrations
detected in groundwater near the building above the MTCA/CLARC groundwater VI screening
levels of 2.4 micrograms per liter (ug/L), 1,560 ug/L, and 310 pg/L, respectively. Based on
comparison to these groundwater screening levels, potential VI to the building appears possible.
However, Site groundwater is typically encountered about 10 feet bgs adjacent to the building,
exceeding EPA’s vertical separation distance of 6 feet beneath the building slab for dissolved
phase hydrocarbon compounds, suggesting there is adequate vertical distance for biological
degradation of petroleum hydrocarbon compounds to prevent VI into on-property buildings.
While not investigated during this assessment, underground utilities could provide a preferential
pathway for soil vapors into the building. Consequently, the VI pathway into the on-property
structure is considered potentially complete pending further characterization of preferential
vapor pathways.
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BTEX compounds were not detected above laboratory reporting limits in the groundwater
samples collected in April and December 2016 from monitoring wells located on the northern
side of East McGraw Street (MW-14, MW-15, and MW-16). The residential structures on the
northern side of East McGraw Street are located at least 30 feet north of the monitoring wells
and are considered to be outside of the lateral inclusion zone. Although soil gas samples have
not been collected on the residential properties to the north of East McGraw Street, it does not
appear that VI is a potentially complete exposure pathway for the adjacent residential structures
based on EPA’s lateral inclusion zone and the vertical separation distance criteria.

Several utility corridors are present along East McGraw Street and 24" Avenue East, as shown
on Figure 3. The utility corridors (including laterals to residences) can provide a potential for
preferential migration of vapors and increase the risk for soil VI to nearby structures. Because of
the location of these underground utilities with respect to the dissolved-phase hydrocarbon
concentrations in groundwater, VI into adjacent residential properties is not expected. However,
in the absence of specific sampling at the residential properties, the VI pathway for off-property
residential areas must be regarded as potentially complete.

[Note: In addition to possible VI conduits, due to the high concentrations of volatile petroleum
hydrocarbon compounds in groundwater in close proximity to utility corridors (including the
90-inch sanitary sewer along 24" Avenue East), potentially explosive conditions could be
created within the sewer line if vapors were able to accumulate and concentrate.]

4.4 Data Quality Evaluation

A Quality Assurance Project Plan (QAPP) was provided in Appendix D of the Rl Work Plan
(Kennedy/Jenks 2016b). In general, the appropriate field and laboratory quality control
measures, analytical procedures, data management protocols, and laboratory report validation
described in the QAPP were followed during the RI activities. Samples selected for potential
laboratory analysis were submitted, under chain-of-custody protocol to ARI located in Tukwila,
Washington. Overall, the findings of the data validations indicate that no adverse effects were
identified in the analytical results and the analytical data are appropriate for the intended use.
The data validation summaries are provided in Appendix E.

4.5 In Situ Bioremediation Pilot Study Results

To assist in the evaluation of remedial alternatives, a bioremediation pilot test was conducted to
assess the efficacy of bioremediation for reducing petroleum hydrocarbon concentrations in
groundwater. The pilot test was conducted in general accordance with the Pilot Study Work
Plan (Kennedy/Jenks 2017) submitted to Ecology on 4 February 2017.

The 7-day bioremediation pilot test was performed in March 2017 by Environmental
Technologies, LLC (ETEC), of Washougal, Washington, using monitoring and multi-purpose
wells (MW-19, MW-20, MW-21, RW-2, RW-3, RW-4, RW-5, RW-7). The pilot study involved
obtaining an Ecology Underground Injection Control (UIC) well registration; groundwater
extraction; and injection of approximately 4,500 gallons of a solution of extracted groundwater
(and tap water) and low-concentration surfactant, followed by injection of approximately 3,100
gallons of a solution of extracted groundwater, macronutrients, and a bacterial consortium.
Detailed pilot test field notes prepared by ETEC are provided in Appendix F.
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During the latter portion of the pilot test, traces of the injected surfactant solution were observed
in monitoring wells located at least 15 feet away from the injection wells, indicating that the soil
permeability in the saturated zone is amenable to injection and recirculation. Injection
pressures ranged from zero pounds per square inch (psi) in the RW wells to 8 psi in wells
MW-20 and MW-21. Follow-up groundwater sampling will be conducted in May 2017.

4.6 Terrestrial Ecological Evaluation

Kennedy/Jenks conducted a Terrestrial Ecological Evaluation (TEE) to evaluate the potential
impacts to terrestrial ecological receptors, in accordance with regulations published in WAC
173-340-7490 through 173-340-7494. The purpose of the TEE process is to determine whether
a release of hazardous chemicals at the Site may cause potential adverse effects to terrestrial
ecological receptors. The first step in the TEE process evaluates whether the Site qualifies for a
primary exclusion under WAC 173-340-7941. If the Site does not qualify for a primary
exclusion, the next steps in the tiered approach are used to evaluate whether the Site qualifies
for a simplified TEE under WAC 173-340-7942 or requires additional evaluation and a Site-
specific TEE under WAC 173-240-7943.

4.6.1 TEE Exclusion

The Site was evaluated for the potential to pose a threat to terrestrial ecological receptors. To
qualify for exclusion from a TEE, the Site must meet one of the four criteria below and described
in WAC 173-340-7491.:

1. Point of Compliance. All soil contamination is, or will be, at least 6 feet bgs (or
alternative depth if approved by Ecology), and institutional controls are used to manage
remaining contamination.

2. Barriers to Exposure. All contaminated soill, is or will be, covered by physical barriers
(such as buildings or paved roads) that prevent exposure to plants and wildlife, and
institutional controls are used to manage remaining contamination.

3. Undeveloped Land. There is less than 1.5 acres of contiguous undeveloped land on or
within 500 feet of any area of the Site.

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

Based on an evaluation of the Site information and current and historical analytical data, the
following four conclusions are made regarding each criterion:

1. Point of Compliance. During various phases of investigation, petroleum hydrocarbon-
impacted soil has not been observed within 6 feet of the ground surface. While, no soil
samples have been analyzed from depths within 6 feet of the ground surface, readily
identifiable indications of significant petroleum hydrocarbon impacts were not identified
in the RI vapor monitoring results using a PID or noted in the boring logs based on
physical evidence (staining, odors, or sheen tests). Therefore, impacted soil in the
upper 6 feet of soil is not expected.
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2. Barriers to Exposure. The entire Site, with the exception of small planter boxes is
either covered with asphalt or concrete pavement or is covered by buildings with slab-
on-grade construction that prevents exposure to plants and wildlife. Therefore, the
Barriers to Exposure criterion is met.

3. Undeveloped Land. There is no undeveloped land within 500 feet of any part of the
Site. Therefore, the Undeveloped Land criterion is met.

4. Background Concentrations. Since petroleum hydrocarbons have been detected in
soil and groundwater samples collected at the Site, the Background Concentrations
criterion has not been met.

The Site qualifies for exclusion from a TEE based on meeting Criteria 1, 2, and 3. Therefore,
further evaluation for the potential threat to terrestrial ecological receptors is not required.

4.7 RI Conclusions

Based on the results of the 2016 RI activities, GRO and benzene are the primary COCs in soil
and groundwater at the Site and the drivers for evaluation of remedial alternatives. Other
compounds reports above MTCA CULSs include toluene, ethylbenzene, and xylenes; however,
where these compounds are reported in soil and groundwater GRO and/or benzene are also
reported. The distribution of GRO and benzene in soil and groundwater are summarized on
Figure 6 (soil) and Figures 12 and 13 (groundwater). The RI results indicate that GRO and
benzene concentrations in soil appear to be highest in the western portion of the Site and may
extend offsite beneath 24" Avenue East. The lateral extent of impacted soil appears to be
limited on the southern side to a short distance south of the location of boring KJB-13, on the
eastern side to the approximate western edge of the on-property building footprint (may extend
beneath this building), and on the northern side to a short distance north of boring KJB-4.
Based on analytical results, field observations and the measured depths to groundwater, the
vertical extent of GRO/benzene concentrations in soil that exceed the CULs appear to be
generally limited to the smear zone created when LNAPL moved with the vertically fluctuations
of the shallow water table elevation.

As with soil, the GRO and benzene concentrations in groundwater are highest in the western
portion of the Site and may extend offsite to the north and west beneath East McGraw Street
and 24" Avenue East, respectively. No measurable LNAPL was observed in the monitoring

wells during either the April or December 2016 monitoring events.

The results of recent groundwater sampling events indicate that the petroleum hydrocarbon
plume appears to be stable and probably diminishing in size over time. Source removal and
subsequent remedial activities in conjunction with natural attenuation processes have
contributed to plume stability. A shallow groundwater gradient across much of the Site may also
have limited the lateral migration of dissolved-phased petroleum hydrocarbons in groundwater
over time.

The utility corridors (including laterals to residences) can provide a potential for preferential
migration of vapors and increase the risk for soil VI to nearby structures. Because of the
location of these underground utilities with respect to the dissolved-phase concentrations in
groundwater, VI into adjacent residential properties is not expected. However, in the absence of
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specific sampling at the residential properties, the potential for a complete VI pathway to off-
property residential areas cannot be dismissed.

The Site qualifies for exclusion from a TEE; therefore, further evaluation for the potential threat
to terrestrial ecological receptors is not required.

Sections 8 through 11 of this report present an evaluation of potential cleanup alternatives for
the Site and a recommendation for a cleanup action for soil and groundwater.
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Section 5: Conceptual Site Exposure Model

Based on background Site information and the findings of the 2016/2017 RI and previous
investigations, a conceptual site model (CSEM) and exposure pathway analysis were developed
for the Site.

The CSEM exposure pathways for onsite and offsite human and ecological exposures based on
the current understanding of the Site and vicinity is presented on Figure 14. The CSEM
graphically depicts possible sources of COCs, possible COC-affected media, mechanisms of
COC transfer between media, and the processes through which human receptors may be
exposed to chemicals. Only those exposure pathways that are potentially complete were
evaluated quantitatively in the RI.

The following summarizes the potential exposure scenarios for evaluation based on current and
reasonably foreseeable future conditions at the Site.

51 Potential Sources

The primary source of the COCs is the former USTs located on the northern end of the Site.
The USTs were removed in 1990. The primary release mechanism is considered to be a leak of
between approximately 4,000 and 6,000 gallons of gasoline from the USTs discovered in 1989.
Soil and groundwater impacted by the gasoline release are secondary sources.

5.2 Fate and Transport

Contaminant transport appears to have been mainly limited by (1) the volume of the gasoline
release, (2) the relatively slow groundwater seepage velocities inferred for the Site based ion
the saturated media and hydraulic gradients, and (3) natural attenuation processes. As
previously discussed, the onsite groundwater gradient and flow direction is variable with a slight
gradient to the north/northeast towards monitoring well MW-4. To the north and west of the Site,
there appears to be a stronger hydraulic gradient primarily to the south and southeast,
respectively, generally towards the Site. Groundwater movement may be influenced by
recharge from the south (generally upgradient), utility corridors and the differential permeability
of the native soil, and the gravel used for backfill material in the UST excavation area.
Spreading of LNAPL (free product) after the release along with advection and dispersion of
dissolved petroleum hydrocarbons in groundwater appear to be the major transport mechanism
for COCs.

The glacial till identified in a significant number of borings at a depth of approximately 17 to

22 feet bgs, consisting of sandy silt with clay, presents a natural impediment to downward
movement of groundwater from the shallow perched zone. Because of the presence of this till
aquitard layer and the lower-than-water density of gasoline, lateral movement of COCs above
the till is expected to predominate COC transport and very limited potential vertical COC
migration is expected.

Potential transport processes between sources and exposure media may include (but are not
limited to) the following:
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Direct release to media.
Leaching from soil to groundwater in water-bearing zones.
Partitioning of dissolved volatile COCs in groundwater into soil vapor.

Vapor movement to the ground surface (e.g., infiltration into buildings/indoor air) from
impacted soil and groundwater.

Exposure Pathways

Potential exposure pathways for the Site include direct contact for soil and groundwater,
leaching (soil to groundwater), and VI to receptors in on-property structures. Potential exposure
pathways are shown on Figure 14 and identified below.

Soil direct contact and/or ingestion for construction and utility workers.

Groundwater direct contact and/or ingestion by construction and utility workers.

Vapor inhalation by construction and utility workers.

VI into the on-property and off-property buildings by occupants and visitors.

Potential consumption of groundwater if used for drinking water. A search of water wells
within a 0.25-mile radius of the Site was conducted using Ecology’s Well Log database
and no water wells were identified in the search. City water supplies are available in this

area of the Site; consequently, consumption of groundwater is not classified as a
reasonably potentially complete exposure pathway.
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Section 6: Cleanup Objectives, Proposed Cleanup
Standards, and Points of Compliance

6.1 Cleanup Objectives

The objective of the cleanup action is to reduce potential risks to human health and the
environment. Because the Site is zoned as “Neighborhood-Commercial”, the proposed soil
cleanup standards must be protective of unrestricted land use.

Specific risk-based cleanup objectives include:

e Reduce the potential for human contact with soil and groundwater containing COCs at
concentrations that exceed the selected cleanup levels.

e Protect groundwater quality by reducing the source(s) of petroleum hydrocarbons for
dissolution into groundwater to below levels that pose a threat to potable water supplies.

* Reduce the petroleum hydrocarbon concentrations in soil and groundwater to reduce the
threat of potential for VI, both on-property and off-property.

6.2 Proposed Cleanup Standards

The proposed cleanup standards include:

e Soil: MTCA Method A soil CULs for unrestricted land use obtained from Ecology’s
CLARC database. For those compounds where MTCA Method A levels may not be
available, soil cleanup levels will be based on MTCA Method B values.

e Groundwater: MTCA Method A groundwater CULs for fuel components (i.e., GRO and
BTEX compounds).

e Vapor Intrusion: While no soil vapor samples were collected during the RI, screening
levels for potential VI will be based on MTCA Method B groundwater screening levels for
the vapor intrusion pathway obtained from Ecology’s CLARC database.

These cleanup standards are summarized in Table 7 and provided in the tables presenting the
analytical results for soil and groundwater at the Site. [Note: No soil gas or ambient/indoor
samples has been collected]. While GRO and benzene are considered “driver compounds” in
the evaluation of remedial alternatives, Table 7 includes proposed CULSs for other fuel-related
compounds (toluene, ethylbenzene, and xylenes) that have been reported above CULs during
the RI and/or may be encountered during remedial action confirmation and performance
monitoring.

6.3  Justification for Cleanup Levels

MTCA Method A or Method B (when a Method A cleanup level is not available) CULs for
unrestricted land uses are proposed as part of the cleanup standards for this Site. These
standards are protective of human exposure (direct contact pathway) and protective of
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groundwater and surface water (Note: There are no surface water bodies in close proximity to
the Site.).

Groundwater CULSs selected for the Site are based on a combination of MTCA Method A
groundwater for fuel components (i.e., GRO and BTEX). MTCA Method A groundwater CULs
for GRO and BTEX were selected for fuel components because they are the most applicable
and protective standards for gasoline-range hydrocarbon compounds (including BTEX). MTCA
allows the use of potable drinking water standards for non-potable water when these standards
are protective of human health and the environment and completion of a Site-specific risk
assessment is not warranted.

6.4 Points of Compliance

The points of compliance, based on the expected exposure routes, are those points where
cleanup levels established for the Site shall be achieved.

The points of compliance for Site media were established as follows:
e Soil: Based on WAC 173-340-740, the point of compliance for soil is as follows:
= Throughout the site for protection of groundwater.

= From the ground surface to the depth of shallow groundwater for possible vapor
intrusion.

= From the ground surface to a depth of 15 feet below grade for protection of humans
based on direct contact.

e Groundwater: In accordance with WAC 173-340-720(8) throughout the site from the
upper most saturated zone to the lowest depth potentially affected by site contaminants.
[Note: This is regarded as a conservative approach, since no potable water supply wells
were identified within a 0.25 mile radius of the site, based on a search of the Ecology
Well Log database.]

e Air: In accordance with WAC 174-340-750 (6), in ambient air throughout the site.
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Section 7: Estimated Volumes of Impacted Media above
Proposed Cleanup Levels

This section presents an estimate of the area and volume of Site media (soil and groundwater)
requiring remedial action. For purposes of the alternative evaluation, it is assumed that
remediation of the primary COCs (i.e., GRO and benzene) in soil and groundwater will also
address other COCs that are present at concentrations above CULSs (see analytical data
summary tables).

7.1 Saoil

The current distribution of Site soil exceeding MTCA Method A CULs (for unrestricted land use)
for GRO and benzene is shown on Figure 6. The area of GRO and benzene-containing soil is
estimated to be approximately 0.1 acre (4,000 square feet).

The vertical distribution of GRO and benzene-impacted soil is presented on Interpretive Geologic
Cross Section A-A’ and B-B’ (Figures 8 and 9). In general, GRO and benzene-containing soil is

encountered from approximately 7 to 12 feet bgs but extends down to approximately 18 feet bgs
at some locations, particularly on the western portion of the Site.

Laboratory analytical results and field screening information (i.e., visually stained soils, odor,
and sheen) were used to estimate the depth intervals and volumes of assumed un-impacted
overburden and petroleum hydrocarbon-impacted soil. The estimated volume of GRO and
benzene-containing soil is approximately 2,200 cy.

7.2 Groundwater

The approximate limits of GRO and benzene-containing groundwater are shown on Figures 12
and 13, respectively, based on the results of groundwater samples collected in 2016 from
groundwater monitoring wells. In general, the distribution of petroleum hydrocarbon compounds
in groundwater is consistent with the extent of petroleum hydrocarbon-impacted soil at the Site.
Similarly to the petroleum hydrocarbon-impacted soil, the lateral extent of benzene is greater
than GRO in groundwater. Assuming an area of 8,000 square feet, average groundwater
thickness of 6 feet, and total porosity of 25 percent (consistent with fine-grained soils), the
volume of petroleum hydrocarbon-impacted groundwater is estimated to be approximately
90,000 gallons.
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Section 8: Technology Screening and Alternative
Development

This section presents the rationale for identifying remedial alternatives to address soil and
groundwater containing COCs at concentrations exceeding Site CULs. Section 8.1 presents an
initial evaluation (i.e., screening) to identify potentially applicable remedial methods (i.e.,
process options). In Section 8.2, remedial methods passing the initial screening process are
combined to create potentially feasible remedial alternatives. The remedial alternatives are
described in detail in the remainder of the section.

8.1 Identification and Evaluation of Potential Remedial

Methods

General response actions, remedial technologies, and process options that may be appropriate
for addressing Site conditions and COCs were identified. General response actions are broad
categories of remedial methods that can address the cleanup of a specific matrix (i.e., soil or
groundwater). Remedial technologies are various techniques within the general response
actions. Process options are specific processes within each remedial technology category. The
identification and evaluation of general response actions, remedial technologies, and process
options for soil and groundwater are presented in Tables 8 and 9, respectively. Bold text in
Tables 8 and 9 indicates the process option is included for further consideration in the FS.

Process options were initially screened using three criteria: effectiveness, ability to be
implemented, and relative cost, as summarized below:

e Effectiveness involves consideration of a process option's ability to address the
anticipated volume of soil and groundwater, meet cleanup standards, and protect human
health and the environmental during construction and implementation.

* Ability to be implemented includes technical and administrative considerations. This
criterion focuses on the ability to technically address COCs in soil and groundwater at
concentrations detected during the RI. It also evaluates the permits necessary for onsite
and offsite activities and discharges, and the availability of offsite facilities, services, and
materials.

e Costis based on engineering judgments rather than detailed estimates. Process options
that are judged to be similar in effectiveness and ability to be implemented, yet costing
several times more than other process options in the same technology category, were
eliminated from further consideration.

Process options that are not appropriate for Site conditions, planned future Site uses, or COCs
contained in soil and groundwater at concentrations detected during the RI were eliminated from
further consideration. In addition, process options that are innovative but unproven were also
eliminated. If more than one process option in a remedial technology group was identified as
potentially appropriate for the Site, further screening was performed, and one process option
was selected to represent that technology group.
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Based on the initial evaluation, the general response actions and process options with the
greatest potential for success in addressing petroleum hydrocarbon-impacted soil and
groundwater at the Site include:

e Removal. Excavation and offsite disposal of accessible soils.

* |n Situ Treatment. Treatment technologies include physical or chemical treatment
through air sparging, SVE (including bioventing) and enhanced bioremediation, or
chemical oxidation.

e Passive Treatment. Passive treatment includes natural source zone depletion and
monitored natural attenuation.

Performance and/or confirmation monitoring are required components of all response actions.
Performance monitoring includes sampling performed during removal or treatment to assess
progress and/or achievement of cleanup levels. Groundwater confirmation monitoring is
required to assess long-term effectiveness and compliance with cleanup levels.

MTCA requires that the process options used minimize the amount of untreated COCs
remaining at the Site and that preference be given to a permanent solution and hierarchy of
preferred remedial methods. In general, technologies that reuse, recycle, destroy, or detoxify
hazardous substances will result in permanent solutions.

Table 10 summarizes the results of the process option evaluation, as completed in Tables 8
(soil) and 9 (groundwater). As indicated in Table 10, the selected process options passing the

initial evaluation include a range of technologies that reuse, recycle, destroy, or detoxify affected
Site media, resulting in a potential permanent solution.

8.2 Development of Alternatives
This section identifies alternatives that could be appropriate for addressing petroleum
hydrocarbon-impacted soil and groundwater at the Site. These alternatives are identified using
the requirements and expectations described in MTCA (WAC 173-340-360), which include:

® Meeting threshold requirements for remedial alternatives (refer to Section 7.1)

e Using permanent solutions to the maximum extent practicable

* Providing for a reasonable restoration timeframe.
Ecology has the following expectations for cleanup action alternatives (WAC 173-340-370):

e Use treatment technologies whenever practicable.

¢ Minimize the need for long-term management of contaminated materials by destroying,
detoxifying, or removing hazardous substances that are above cleanup levels.

* Recognize the need to use engineering controls, such as containment for sites with large
volumes of relatively low levels of hazardous substances.
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e Implement measures to prevent precipitation and runoff from contacting affected soils
and waste materials.

e Consolidate hazardous substances to the maximum extent practicable if the hazardous
substances remain onsite.

* Prevent/minimize releases to surface water via runoff and groundwater discharges
exceeding cleanup levels.

e Consider the use of natural attenuation of hazardous substances, which may be
appropriate under some circumstances.

¢ Do not undertake cleanup actions that will result in a greater overall threat to human
health and the environment than will other alternatives.

MTCA recognizes that treatment may not be practicable for all sites. Treatment is required,
wherever practicable, for sites containing liquid wastes, areas containing high concentrations of
hazardous substances, highly mobile materials, or discrete areas of hazardous substances that
lend themselves to treatment. MTCA also recognizes that engineering controls (such as
containment, caps, and covers) are appropriate for sites or portions of sites that contain large
volumes of materials with relatively low levels of hazardous substances where treatment is
impracticable [WAC 173-340-370(3)].

Based on the regulatory considerations and site-specific conditions, the following alternatives
were developed for this Site:

e Alternative 1: Excavation of petroleum hydrocarbon-impacted soil and disposal at a
permitted offsite facility.

¢ Alternative 2: SVE to mitigate the effects of vapor intrusion into the Site buildings.
e Alternative 3: Air sparging combined with soil vapor extraction.

o Alternative 4: In situ chemical oxidation (ISCO) of hydrocarbon-impacted soil and
groundwater.

e Alternative 5: In situ bioremediation of hydrocarbon-impacted soil and groundwater.

8.3 Alternative 1 - Excavation and Offsite Disposal

This alternative involves excavation and disposing of affected soils offsite, performing in situ
bioremediation through strategic placement of biologically amended backfill, and conducting
groundwater compliance monitoring. Based on existing Site data, soil and groundwater with
concentrations that exceed the cleanup level are present offsite to the west in 24" Avenue East
and north beneath East McGraw Street. Excavation outside of the property boundary on

24" Avenue East and East McGraw Street is not feasible for various reasons including: the
presence of major utilities; the presence of components of the King County Metro Transit line
(including overhead electrical lines and a bus stop); and high traffic volumes. Alternative 1
consists of the following elements (see Figure 15):
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e Site preparation activities would include, but are not limited to, Cleanup Action Plan
(CAP) preparation and design, obtaining permits [National Pollutant Discharge
Elimination System (NPDES) permit, Seattle Department of Planning and Development
temporary use permit, etc.], and waste profiling and designation. The King County Metro
bus station may need to be temporarily relocated during construction.

e Access to the market and cleaners would need to be constructed to keep the businesses
open during construction.

e Utilities serving the Site, including water, sewer and electric would need to be
temporarily rerouted.

® The excavation area includes the onsite area where soil concentrations exceed MTCA
Method A soil CULs for GRO and benzene. Excavation depths are estimated to be
between 2 and 18 feet bgs. The total volume of excavated material is estimated at
2,200 cy. Affected soils would be removed to the maximum extent practicable. Final
configuration of the excavation area would be based on physical constraints and
performance monitoring (soil sampling) results using a fixed offsite analytical laboratory.
Affected soil would be transported and disposed of at a licensed Subtitle D landfill facility
as a non-hazardous waste. Soil with concentrations of GRO and benzene that are less
than the MTCA Method A CULs are anticipated in the upper portions of the excavation.
However, due to Site space constraints, this soil will also be transported offsite for
disposal.

e Dewatering would be performed during excavation activities, with the water treated via a
temporary onsite groundwater treatment system consisting of particle separation (gravity
settling in weir tanks and bag filtration) and GAC. The treated water would be
discharged to directly to the City of Seattle combined sewer system under a NPDES
permit. Sampling and chemical analyses would be performed to confirm that discharge
requirements are met.

e After receipt of favorable performance monitoring results, the excavation would be
backfilled and compacted to existing grade with imported clean fill.

e A portion of the imported backfill would be amended with an oxygen-releasing
compound (or equivalent) to promote biological degradation of residual petroleum
hydrocarbons in soil and groundwater. The amended backfill would be strategically
placed alongside slopes and the floor of excavation in areas where affected soils may be
inaccessible to further excavation. The volume of imported fill amended with the
biological amendment is estimated to be 700 cy.

e Site restoration would include reconnection of utilities, repaving, and other restoration
activities to return the Site to its original configuration.

* Five new groundwater monitoring wells would be installed to replace monitoring and
multi-purpose wells removed during excavation activities. Quarterly groundwater
confirmation monitoring would be conducted for at least a year to assess the
effectiveness of remediation activities (including biological degradation of residual
petroleum hydrocarbons) and to evaluate groundwater quality with respect to
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groundwater cleanup standards. Groundwater samples would be analyzed for GRO,
BTEX, and natural attenuation parameters.

e Time required to achieve cleanup standards onsite would be relatively short (likely less
than 1 year); however, because excavation could not be performed in the off-property
impacted areas full cleanup could not be performed in a reasonable time period.

8.4  Alternative 2 — Soil Vapor Extraction

This alternative involves construction of an SVE system, and performance/confirmation
monitoring. A SVE system (or high vacuum extraction system) would be installed to remove
volatile contaminant mass from the unsaturated zone and promote in situ aerobic
biodegradation by drawing atmospheric oxygen into the subsurface. Contaminant mass
removal would be conducted via long-term operation of the SVE system. The SVE system
would also serve as a mitigation system for potential VI into buildings by creating a low pressure
zone away from structures. The existing asphalt surface cover and slab-on-grade constructed
buildings will prevent direct contact, infiltration, and enhance vapor extraction. Alternative 2
includes the following elements (see Figure 16):

e Site preparation activities would include, but would not be limited to, CAP preparation
and design, obtaining permits (e.g., City of Seattle construction permit, Puget Sound
Clean Air Agency air discharge permit, etc.), and waste profiling and designation.

e SVE system installation would include vapor extraction from approximately five wells,
with treatment consisting of GAC or equivalent. System sampling and chemical
analyses would be performed to estimate mass removal, assess treatment performance
(including verifying vapor mitigation), and monitor for compliance with air discharge
requirements.

¢ The SVE system components would be housed in an onsite constructed building located
on the southeastern corner of the property. Effluent vapor treatment using GAC would
likely be required to treat vapors prior discharge to the atmosphere. The need for
treatment of vapors before discharge would be determined during a permitting process
with the Puget Sound Clean Air Agency. Vapor monitoring of the effluent would be
required periodically (monthly to quarterly) to ensure adherence with the discharge
permit.

* The majority of the property is either paved or covered by the buildings, which are slab-
on-grade construction. The impermeable cap reduces surface water infiltration and will
assist with vapor extraction by reducing the potential for SVE system short circuiting
near vapor extraction wells. The asphalt pavement cover also prevents direct contact
with affected soils.

e Periodic groundwater confirmation monitoring would be conducted until cleanup
standards are met; to assess treatment effectiveness, and evaluate groundwater quality.
Groundwater samples would be analyzed for GRO, BTEX, and natural attenuation
parameters. If SVE is used to mitigate vapor intrusion, sub-slab monitoring would be
needed to ensure a negative pressure is maintained below the onsite structures.
Periodic change-out of the vapor treatment GAC would be required as needed (likely
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every 6 to 12 months depending on design). Operation or maintenance of the system
would be required throughout the duration of operation.

e A deed restriction would be required to prevent human exposure during potential future
onsite excavation or subgrade utility work.

e Because the source mass is not removed, the restoration time period is expected to be
several decades.

8.5 Alternative 3 - Soil Vapor Extraction with Air Sparging

This alternative involves construction of an SVE system and an AS system, and performance/
confirmation monitoring. An SVE system (or high vacuum extraction system) would be installed
to remove contaminant mass from the unsaturated zone, promote in situ aerobic biodegradation
by drawing atmospheric oxygen into the unsaturated zone and to serve as a mitigation system
for potential VI into Site buildings. In addition, AS wells would be installed to volatilize GRO and
related volatile organic compounds (VOCSs) (i.e., benzene) in the saturated zone and promote
biodegradation in the saturated and unsaturated zones by increasing oxygen concentrations.
Contaminant mass removal/ reduction would be conducted via long-term operation of the air
sparging (AS)/SVE systems. The existing asphalt surface cover and slab-on-grade constructed
buildings will prevent direct contact, infiltration, and enhance vapor extraction. Alternative 3
elements are similar to Alternative 2 and include the following (see Figure 16):

e Site preparation activities would include, but would not be limited to, CAP preparation
and design, obtaining permits (e.g., City of Seattle construction permit, air discharge
permit, etc.), and waste profiling and designation. A pilot test would be conducted to
collect Site-specific information for incorporation in system design.

e The SVE system would include vapor extraction from approximately five wells (assuming
a radius of influence of 30 feet each) with treatment consisting of GAC or functional
equivalent.

® An AS system would include air sparging from up to 12 wells (assuming a radius of
influence of 15 feet).

e System sampling and chemical analyses would be performed to estimate mass removal,
assess treatment performance (including verifying vapor mitigation), and monitor for
compliance with air discharge requirements.

e The AS/SVE wells would be connected to the system components located in an onsite
enclosure which would be constructed on the southeastern corner of the property.

e The majority of the property is either paved or covered by the buildings, which are slab-
on-grade construction. The impermeable cap reduces surface water infiltration and will
assist with vapor extraction by reducing the potential for short circuiting. The asphalt
pavement cover also prevents direct contact with affected soils.

e Periodic groundwater confirmation monitoring would be conducted until cleanup
standards are met; to assess treatment effectiveness, and evaluate groundwater quality.
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Groundwater samples would be analyzed for GRO, BTEX, and natural attenuation
parameters. If SVE is used to mitigate vapor intrusion, sub-slab monitoring would be
needed to ensure a negative pressure is maintained below the onsite structures.
Periodic change-out of the vapor treatment GAC would be required as needed (likely
every 6 to 12 months depending on design). Operation or maintenance of the system
would be required throughout the duration of operation.

A deed restriction would be required to prevent human exposure during potential future
onsite excavation or subgrade utility work.

The restoration time period is expected to be approximately 10 to 15 years with this
alternative.

Alternative 4 - /n Situ Chemical Oxidation

The ISCO alternative involves injection and recirculation of reduction/oxidation chemicals in the
saturated zone to chemically convert GRO and VOCs to innocuous byproducts through
chemical reactions. For treatment of GRO and related compounds, the most commonly used
ISCO chemicals are hydrogen peroxide/Fenton’s Reagent, and ozone. The chemical injection
and recirculation process would be accomplished using existing multi-purpose wells and
strategically placed new vertical and horizontal remediation wells. Alternative 4 includes the
following elements (see Figure 17):

Site preparation activities would include, but would not be limited to, CAP preparation
and design, obtaining permits (e.g., City of Seattle construction permit, Ecology
underground injection control permit, NPDES permit, etc.), and waste profiling and
designation. A pilot test would be conducted to collect Site-specific information for
incorporation into system design and evaluation of the ISCO dose required to degrade
GRO and BTEX in the sorbed and dissolved-phase.

The ISCO system would include use of the existing multi-purpose wells (MW-20,
MW-21, and RW-1 through RW-7), five additional multi-purpose wells, and two
horizontal wells. The need for additional multi-purpose wells or ISCO injection points
would be evaluated during the pilot test. A recirculation cell would likely be established
with the new and existing well network to ensure distribution of chemical additives and
contact with contaminated site media. The recirculation system would require
installation of a permanent treatment system onsite.

System sampling and chemical analyses would be performed to estimate mass
reduction and assess treatment performance.

The ISCO injection/recirculation wells would be connected to the system components
located in an onsite enclosure which would be constructed on the southeastern corner of
the property.

Periodic groundwater confirmation monitoring would be conducted until cleanup
standards are met; to assess treatment effectiveness, and evaluate groundwater quality.
Groundwater samples would be analyzed for GRO, BTEX, and natural attenuation
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parameters. Operation or maintenance of the system would be required throughout the
duration of operation.

e A deed restriction would be required to prevent human exposure during potential future
onsite excavation or subgrade utility work.

* The restoration time period is expected to be approximately 3 to 5 years with this
alternative.

8.7 Alternative 5 - /n Situ Bioremediation

This alternative involves an initial subsurface injection of a low-concentration surfactant followed
by injection and recirculation of a solution of extracted groundwater and amendments (i.e., a
cultured bacteria consortium and macronutrients) into the affected area to enhance
biodegradation of GRO and BTEX in the saturated zone. Following desorption from the soil
matrix, the petroleum hydrocarbons mobilized by the surfactant solution are drawn toward the
recirculation system extraction wells for hydraulic capture and subsequent mixing with
amendments to enhance biodegradation. Bioremediation involves bioaugmentation (i.e.,
addition of specific microorganisms) and/or stimulation of petroleum-degrading bacteria to
mineralize the petroleum hydrocarbon compounds (i.e., convert them to carbon dioxide and
water). In addition, this process typically requires adding now-depleted macronutrients (nitrogen
as ammonia and phosphorous as phosphate), terminal electron acceptors (TEAS) for microbial
respiration (i.e., DO, nitrate, etc.), and, if warranted, bacteria that are selectively cultured for
their petroleum-degrading capabilities (e.g., facultative petroleum hydrocarbon-degrading
bacteria). The bioremediation injection and recirculation process would be accomplished using
existing multi-purpose wells and strategically placed new vertical and horizontal remediation
wells. Alternative 5 includes the following elements (see Figure 17):

e Site preparation activities would include, but would not be limited to, CAP preparation
and design based on the pilot study performed, obtaining permits (e.g., City of Seattle
construction permit, Ecology underground injection control permit, NPDES permit, etc.),
and waste profiling and designation.

® The bioremediation system would include use of the existing multi-purpose wells
(MW-20, MW-21, and RW-1 through RW-7), five additional multi-purpose wells and three
horizontal wells. A recirculation cell would likely be established with the new and
existing well network to ensure distribution of chemical additives and contact with
contaminated site media. The recirculation system would require installation of a
permanent treatment system onsite.

e System sampling and chemical analyses would be performed to estimate mass
reduction and assess treatment performance.

® The bioremediation injection/recirculation wells would be connected to the system
components located in an onsite enclosure which would be constructed on the
southeastern corner of the property.

® Periodic groundwater confirmation monitoring would be conducted until cleanup
standards are met; to assess treatment effectiveness, and evaluate groundwater quality.

DRAFT RI/FS Report — Former Circle K Site Page 8-8

w:\201611696010.00_ecology_circlek_seattle\2017_ri-fs_rpt\draft_ri-fs_report_former_circle_k_1460.docx



Kennedy/Jenks Consultants

Groundwater samples would be analyzed for GRO, BTEX, and natural attenuation
parameters. Operation or maintenance of the system would be required throughout the
duration of operation.

* A deed restriction would be required to prevent human exposure during potential future
onsite excavation or subgrade utility work.

® The restoration time period is expected to be approximately 3 to 5 years with this
alternative.

Natural attenuation and institutional controls, while not active remediation, will be considered as
a possible component part of each of the five remedial alternatives identified above to address
residual concentrations of hydrocarbons that may exceed cleanup standards.
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Section 9: Evaluation of Remedial Alternatives

The section presents a preliminary analysis of the remedial alternatives against the MTCA
threshold criteria in Section 9.1, followed by detailed analyses in Section 9.2.

9.1 MTCA Threshold Criteria

A remedial action must meet certain threshold criteria to be considered under the MTCA
[WAC 173-340-360 (2)(a)]. An alternative cannot be selected if it cannot meet the following
threshold requirements:

e Protect human health and the environment

e Comply with cleanup standards

e Comply with applicable state and federal laws
® Provide for compliance monitoring.

A cleanup is presumed to be protective of human health and the environment at the Site if it
achieves the cleanup levels. Compliance with cleanup standards involves achieving cleanup
levels at an appropriate point of compliance and complying with applicable federal and state
laws.

Compliance monitoring assesses the protection of human health and the environment during
construction and the O&M period of a cleanup action. Compliance monitoring confirms that the
remedial action has met cleanup standards and verifies its long-term effectiveness. Compliance
with the threshold requirements does not imply that untreated hazardous substances cannot
remain onsite. MTCA recognizes that non-treatment alternatives can comply with cleanup
standards, provided compliance monitoring is included to ensure system integrity.

Table 11 summarizes the evaluation of the alternatives in relation to MTCA's threshold criteria.
Based on this evaluation, all alternatives meet the threshold criteria. All alternatives can
achieve cleanup levels; have an acceptable point of compliance; and provide for compliance
monitoring.

9.2 Detailed Analyses of Alternatives

This section evaluates each remedial alternative against seven criteria set in WAC 173-340-
360(3)(f) in order to establish whether a cleanup is permanent to the maximum extent practical.
The seven criteria are:

1. Protectiveness

2. Permanence

3. Cost
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4. Effectiveness over the long term

5. Management of short-term risks

6. Technical and administrative implementability
7. Consideration of public concerns.

These criteria, as well as a discussion of providing a reasonable restoration timeframe and
compliance with federal and state Applicable or Relevant and Appropriate Requirements
(ARARS), are evaluated below.

9.2.1 Protectiveness

This criterion includes the degree to which existing risks are reduced, the time required to
reduce risk at the Site and attain cleanup standards, onsite and offsite risks resulting from
implementing the alternative, and improvement of the overall environmental quality.

The overall protectiveness evaluation is included in Table 12.

9.2.2 Permanence

A permanent cleanup achieves cleanup standards without requiring further action such as long-
term monitoring or institutional controls. The remedial action alternatives were compared based
on their adequacy in destroying hazardous substances, reducing or eliminating hazardous
substance releases and sources, the irreversibility of waste treatment process, and the
characteristics and quantity of treatment residuals generated.

The overall permanence evaluation is included in Table 13.

9.2.3 Cost

The costs to implement the alternatives, including the cost of construction and the net present
value of long-term costs, were estimated to determine practicability (see Section 10.1.3). Long-
term costs include O&M costs, monitoring costs, equipment replacement costs, and the costs of
maintaining institutional controls.

9.24 Long-Term Effectiveness

Long-term effectiveness is defined as the degree of certainty that the alternative will be
successful, the reliability of the alternative during the period of time hazardous substances are
expected to remain onsite at concentrations that exceed cleanup levels, the magnitude of
residual risk with the alternative in place, and the effectiveness of controls required to manage
treatment residues or remaining wastes.

The results of the evaluation of these sub-criteria are presented in Table 14.
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925 Short-Term Risks

The short-term risks to human health, public, and the environment associated with each
alternative during construction and implementation, and the effectiveness of measures that
would need to be taken to manage such risks, were considered.

This evaluation is included in Table 15.

9.2.6 Ability to Implement

This criterion evaluates an alternative’s ability to be implemented, including technical feasibility;
availability of necessary offsite facilities, services and materials; administrative and regulatory
requirements; scheduling; access constraints; and integration with existing facility operations
and other current or potential remedial actions.

The implementability evaluation is included in Table 16.

927 Consideration of Public Concerns

Ecology would address public concerns, if any, during selection of the remedial action. A Public
Notice and Participation period is required (WAC 173-340-600) before implementation of the
action.

9.2.8 Restoration Timeframe

The time required to attain cleanup levels for each remedial alternative was estimated and
summarized below.

9.28.1 Alternative 1 — Excavation and Offsite Disposal

For Alternative 1, it is estimated that soil cleanup levels onsite will be attained immediately.
However, offsite soil impacts are not addressed with Alternative 1; therefore, it is inappropriate
to estimate a timeframe for attaining Site soil cleanup levels offsite. Although Alternative 1 will
remove a significant volume of hydrocarbon mass in the unsaturated and saturated zones, it will
not fully address groundwater contamination either onsite or offsite.

9.2.8.2 Alternative 2 — Soil Vapor Extraction

For Alternative 2, it is estimated that soil cleanup levels will be attained within approximately
10 to 20 years, possibly longer, because source mass is not removed. Soil vapor extraction
alone will not fully address impacted groundwater. The estimate is based on the following
assumptions:

e Operation of the SVE system will reduce the potential for leaching to groundwater and
mitigate VI into Site buildings. The asphalt pavement cover and deed restriction will
prevent direct contact with affected media.

9.2.8.3 Alternative 3 — Soil Vapor Extraction with Air Sparging

For Alternative 3, it is estimated that soil and groundwater cleanup levels will be attained within
approximately 10 to 15 years. The estimate is based on the following assumptions:
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e Natural attenuation data suggest biological degradation is occurring at the Site (i.e., low
ORP observed in monitoring wells within the impacted area suggests oxygen
consumption and potential depletion of electron acceptors). Biological degradation
would be accelerated through addition of oxygen through the AS system.

9.2.8.4  Alternative 4 — In Situ Chemical Oxidation
For Alternative 4, it is estimated that soil and groundwater cleanup levels will be attained within
approximately 3 to 5 years. The estimate is based on the following assumptions:

e Site-specific soil permeability will allow adequate contact for destruction of contaminants.

e Access for installing infrastructure (vertical wells, horizontal wells, and associated piping)
will not hinder implementation.

e Dissolved GRO/BTEX plume will not be appreciably displaced by the application of
ISCO.

9.2.8.5 Alternative 5 — In Situ Bioremediation

For Alternative 5, it is estimated that soil and groundwater cleanup levels will be attained within
approximately 3 to 5 years. The estimate is based on the following assumptions:

¢ Natural attenuation data suggest biological degradation is occurring at the Site (i.e., low
ORP observed in monitoring wells within the impacted area suggests oxygen
consumption and potential depletion of electron acceptors). Biological degradation
would be accelerated through addition of a cultured bacteria consortium and
macronutrients.

e Access for installing infrastructure (vertical wells, horizontal wells, and associated piping)
will not hinder implementation.

¢ Dissolved GRO/BTEX plume will not be appreciably displaced by the application of
ISCO.

9.2.9 Compliance with Applicable or Relevant and Appropriate
Requirements
Action-specific ARARS regulate technologies or activities associated with the implementation of

the remedial action. Action-specific ARARSs are typically technology- or activity-based
requirements or limitations. Table 17 summarizes the potential action-specific ARARs.
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Section 10: Comparative Analyses and Disproportionate Cost
Analysis

This section presents a comparative analysis using the MTCA criteria presented in the detailed
analyses of alternatives presented in Section 9.0. A detailed analysis of alternatives for each
MTCA criterion/sub-criterion is presented in Tables 12 through 16. In each table, the
alternatives are ranked on a scale of 1 to 10 based on how completely each alternative satisfies
the MTCA criteria (1 = does not meet criterion; 10 = meets criterion completely). A comparative
analysis for each alternative is described below followed by a disproportionate cost analysis
(DCA) using the comparative analysis multiplied by weighting factors. The comparative
analyses scoring and DCA is summarized in Table 18.

10.1 Comparative Analyses

10.1.1 Protectiveness

For this criterion, the alternatives were ranked based on the degree that risk is reduced and/or
managed and the time required to attain cleanup levels.

Alternative 5 was ranked as the most protective, as risk would be reduced significantly through
operation of the bioremediation recirculation system. It is estimated that groundwater cleanup
levels would be attained within approximately 3 to 5 years for Alternative 5.

The estimated timeframe for attaining cleanup groundwater cleanup levels for Alternative 4 is
also approximately 3 to 5 years; however, there is a potential risk of spillage of oxidation
chemicals. The estimated timeframe for attaining groundwater cleanup levels for Alternative 3
is approximately 10 to 15 years and several decades for Alternative 2 if other measures are not
implemented to address saturated zone soils. For Alternatives 2 and 3, it is expected that
effluent vapors will be treated with activated carbon prior to discharge to ambient air, mitigating
risks to the surrounding community. Alternative 2 addresses contaminant mass in the
unsaturated zone and mitigates the potential for vapor intrusion into on-property structures and
off-property residences. By itself, the estimated restoration timeframe for Alternative 2 is
expected to be several decades. However, combined with Alternative 5 (the proposed Site
remedy which remediates saturated zone soil and groundwater), the restoration timeframe for
mitigating the VI pathway is also expected to be 3 to 5 years.

Alternative 1 was ranked the least protective because impacted soil beneath the on-property
building and off-property impacted areas is not addressed. Soil cleanup levels could be attained
immediately on-property and the time to attain soil cleanup levels in inaccessible soil off-
property and beneath the building cannot be reasonably estimated. Although significant
contaminant mass will be removed through excavation of on-property impacted soil, residual
hydrocarbon mass in soil beneath the building and off-property will be an ongoing contaminant
source. In addition, there is a potential risk of exposure, via direct contact to construction
workers and via the VI pathway from contaminant mass left in place. Lastly, there is a risk of
recontamination of on-property areas from off-property areas that are not included in the
cleanup action.
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10.1.2 Permanence

Rankings of the alternatives for this criterion were based on the ability to permanently reduce
toxicity, mobility, and volume of affected media. All alternatives were considered permanent, to
some extent, based on the degree of contaminant mass removal. Alternative 5 was considered
the most permanent alternative, as contaminant breakdown is complete, irreversible, and
biodegradation products are inert. Alternative 4 is also relatively permanent although there is
some potential for post-oxidant application rebound of dissolved petroleum hydrocarbon
concentrations in groundwater.

Alternatives 2 and 3 remove contaminant mass through long-term operation of these systems.
For each of these alternatives, rebounding may occur, which could extend the restoration
timeframe. Alternatives 1 and 2 address contaminant mass in the unsaturated zone but not in
the saturated zone. Furthermore, Alternative 1 only addresses impacted soil in accessible
areas on-property as it would be impractical to excavate off-property locations due to the
presence of critical utilities and high traffic volume on adjacent streets.

10.1.3 Cost

Cost estimates were developed for each alternative based on capital and long-term costs.
Long-term costs were estimated using a discount rate of 2.5 percent. Estimated costs are
summarized as follows:

e Alternative 1 ($2,498,000) — Table 19
e Alternative 2 ($1,136,000) — Table 20
e Alternative 3 ($1,232,000) — Table 21
e Alternative 4 ($1,635,000) — Table 22
e Alternative 5 ($1,657,000) — Table 23.

Note: The cost estimates for each evaluated remedial action alternative are estimated with an
accuracy of -30/+50 percent of actual cost based on available information. The estimated costs,
including capital and long-term costs, were prepared for the purpose of relative comparison
among alternatives. These costs are not definitive cost estimates based on the final remedial
designs and should not be used for budgetary purposes.

10.1.4 Long-Term Effectiveness

The alternatives were ranked for this criterion based on the degree of certainty that the
alternative would be successful and its reliability during the period of time that affected media
above cleanup levels remain onsite. Alternative 5 ranked the highest for long-term
effectiveness as Site data suggest that natural attenuation is already occurring and the addition
of bacterial consortium and macronutrients to the smear zone and saturated zone will enhance
the existing biological activity.
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Alternatives 2, 3, and 4 had equivalent rankings. For Alternative 4, groundwater cleanup levels
are estimated to be attained within 3 to 5 years. However, there is some potential post-oxidant
application rebound of dissolved petroleum hydrocarbon concentrations in groundwater. For
Alternatives 2 and 3, contaminant mass removal would be performed over the long-term
provided reliable operation of the AS/SVE systems; vapor mitigation would be maintained
through continual operation of SVE system. Post-system operation reduction in contaminant
concentrations would be permanent.

Alternative 1 only addresses impacted soil onsite as it would be impractical to excavate offsite
locations due to the presence of critical utilities and high traffic volume on adjacent streets.
Therefore, this alternative ranked lowest because of contaminant mass left in place.

10.1.5 Short-Term Risks

The alternatives were ranked for this criterion based on potential impacts to workers, the
community, and environment during remediation activities.

Alternative 1 carries the highest short-term risk based on the highest potential for remediation
workers to contact affected media (i.e., sheet pile shoring wall installation, and
excavation/dewatering activities), potential for vehicular spillage during transportation of affected
soil to the offsite disposal site.

Alternatives 2 through 5 carry moderate short-term risk to workers by direct contact with
impacted soil and vapors during system construction and O&M activities. Alternatives 4 and 5
carry the lowest short-term risk because the shortest estimated timeframe for attaining cleanup
levels reduces the amount of time spent onsite for operation and maintenance activities.

10.1.6 Ability to Implement

The alternatives were ranked based on the ease or difficulty of implementing the remedial
action. Alternative 1 would be the most difficult to implement and would cause the most
disturbances to Site infrastructure and businesses. Alternative 1 includes significant permitting
requirements and challenges associated with rerouting Site utilities, installation of the sheet pile
shoring, and management of excavated and imported soils while maintaining Site business
operations.

Alternative 3 was considered less difficult to implement than Alternative 1 because of the
reduced amount of disturbance to the Site businesses during AS/SVE well installation and
system construction. Alternatives 2, 4, and 5 were considered the least difficult to implement.
In addition, there are fewer permitting requirements for Alternatives 2 through 5 than for
Alternative 1.

10.1.7 Consideration of Public Concerns

The alternatives were ranked based on whether the community has concerns regarding the
alternative. Alternative 1 has the greatest potential to cause concerns to the public because of
the considerable truck traffic and disruption to public transportation associated with excavation
of impacted soil and importing of backfill material. In addition, exposure to an open excavation
would cause public concern in this densely populated area. As Alternatives 2 through 5 involve
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on-property construction activities with minimal transitory vehicle traffic, public concern is
considered to be minimal.

10.2 Disproportionate Cost Analyses

MTCA specifies that when selecting a remedial action, preference shall be given to actions that
are “permanent to the maximum extent practicable.” To determine whether a remedial action
uses permanent solutions to the maximum extent possible, a disproportionate cost analysis
(DCA) shall be used (WAC 173-340-360[3][b]). Costs are disproportionate to benefits if the
incremental cost of the alternative over that of a lower cost alternative exceed the incremental
degree of benefits achieved by the alternative over that of the lower cost alternative.

The most practical permanent alternative evaluated in the FS shall be the baseline cleanup
alternative against which other alternatives are compared. The permanency of alternatives is
largely qualitative and is based on best professional judgment. To document the qualitative
analysis, weighting factors are assigned for each of the six non-cost benefits criteria to
represent the importance of each benefit criterion and are expressed as a percent. Weighting
factors for each non-cost criteria are summarized below.

e Protectiveness. A weighting factor of 25% is assigned based on its overarching
importance relative to the ultimate goal of environmental cleanup and protection of
human health and the environment.

o Permanence. A weighting factor of 20% is assigned in association with the need or lack
thereof for further action in the future.

e Long Term Effectiveness. A weighting factor of 30% is assigned in association with a
measure of certainty related to the robustness of the action as well as confidence in the
technology used for the protection of human health and the environment.

e Short Term Risk. A weighting factor of 15% is assigned because the majority of short
term risks can be managed through the use of best practices during process design and
construction.

o Implementability. A weighting factor of 5% is assigned because, although an important
consideration, implementability is less associated with environmental concerns than with
the above criteria.

o Consideration of Public Concerns. A weighting factor of 5% is assigned because the
majority of public concern issues are incorporated in the protectiveness, permanence,
and long term effectiveness criteria.

Based on the DCA, Alternatives 2 and 5 provide the highest cost benefit ratio. The results of the
DCA are summarized in Table 18. Table 18 also includes cost relative to the most permanent
alternative. Figure 18 is a graphical representation of the benefit/cost ratio. Figure 19 presents
the benefit/cost ratio and the benefit/cost ratio relative to the most permanent alternative. When
combined, Alternatives 2 and 5 provide the highest degree of protection and the estimated
fastest restoration timeframe with the lowest concerns for effectiveness. Cost efficiencies are
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expected for implementation of Alternatives 2 and 5 together due to decreased operation time
for Alternative 2 and general construction efficiency when the two alternatives are combined.
These efficiencies will increase the overall cost-benefit ratio for the proposed remedy.
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Section 11: Recommended Alternative

The preferred remedial action for the Site includes a combination Alternative 5 (In Situ
Bioremediation) to address impacted site saturated soil and groundwater and Alternative 2 (Soil
Vapor Extraction) to support remediation of the vadose zone and to mitigate the VI pathway into
on-property buildings. Of the alternatives evaluated, Alternative 5 provides the shortest
estimated timeframe for completion and the highest potential to permanently attain soil and
groundwater cleanup levels. However, Alternative 5 would not fully address the unsaturated
zone and would not mitigate the VI pathway. Consequently, the combination Alternative 5 and
Alternative 2 is the most projective of human health and the environment and best addresses
the remedial action objectives.

Following installation of necessary wells and site equipment, Alternative 5 involves an injections
of a low-concentration surfactant solution followed by injection and recirculation of a
combination of extracted groundwater with amendments (i.e., a cultured bacteria consortium
and macronutrients) into the target cleanup area to degrade GRO and BTEX in the saturated
zone (including smear zone soils). Following desorption from the soil matrix, the petroleum
hydrocarbon is mobilized by the surfactant solution in groundwater and drawn toward the
recirculation system extraction wells where groundwater is treated with GAC, mixed with
amendments and reinjected to enhance biodegradation. With full implementation, Alternative 5
is expected to be effective in reducing petroleum hydrocarbon concentrations in the target
treatment zone saturated soil and groundwater to below cleanup levels. Groundwater
monitoring will be performed to assess the effectiveness of the bioremediation and to evaluate
groundwater quality for compliance.

To enhance the effectiveness of recommended remedial alternative, Alterative 2 is added to
address the VI pathway and assist with remediation of vadose zone soils. Alternative 2 would
include installation of several SVE wells across the Site connected with subsurface piping and
operated until soil vapor concentrations no longer pose a threat to the on-property building
occupants. Due to the urban and residential nature of the surrounding area, treatment of
effluent vapors from the SVE unit using vapor phase GAC would likely be required following
completion of permitting activities.
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TABLE 1

SOIL SAMPLE ANALYTICAL RESULTS - 1989 MONITORING WELL BORINGS
FORMER CIRCLE K SITE

Seattle, Washington

1,2- 1,3- 1,4- Gasoline-Range Diesel-Range
Chemical Name| Benzene | Chlorobenzene | Dichlorobenzene | Dichlorobenzene | Dichlorobenzene Toluene Ethylbenzene | m,p-Xylene | o-Xylene |Total Xylenes| Hydrocarbons Hydrocarbons
Units|mglkg mglkg mglkg mglkg mglkg mglkg mglkg mgkg | mglkg mglkg mglkg mglkg
Sample Depth Date

Location ID (feet bgs) Sampled
MW-1 8.5 9/11/1989 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 - <5 <5
MW-2 8.5 9/11/1989 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 - <5 <5
MW-3 8.5 9/12/1989 <0.025 <0.025 <0.025 <0.025 <0.025 0.072 0.057 0.20 0.11 0.31 9 <5
MW-4 8.5 9/12/1989 <0.50 <0.50 <0.50 <0.50 <0.50 27 27 110 49 159 1,200 <20
MW-5 8.5 9/12/1989 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 - <5 <5
MW-6 8.0 10/2/1989 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 - <5 <5
MW-6 10.0 10/2/1989 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 - <5 <5
MW-7 10.0 10/2/1989 <0.025 <0.025 <0.025 <0.025 <0.025 0.10 0.029 0.11 0.065 0.175 <5 <5
MW-8 10.0 10/3/1989 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 - <5 <5
MW-9 10.0 10/3/1989 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 - <5 <5
MW-10 10.0 10/3/1989 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 - <5 <5
MW-11 11.0 10/4/1989 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 - <5 <5
MW-12 10.0 10/4/1989 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.050 <5 <5
MW-13 8.0 12/20/1989 0.46 -- - -- -- 1.1 0.22 - -- 1.2 <5 <5
MW-14 13.0 12/20/1989 <0.025 - -- - -- <0.025 <0.025 -- -- <0.025 <5 <5
MW-15 8.0 12/21/1989 <0.036 - -- - -- <0.036 <0.036 -- -- <0.036 <5 <5
MW-15 13.0 12/21/1989 0.51 - -- - -- 0.84 0.090 -- -- 0.51 <5 <5
MW-16 8.0 12/21/1989 <0.025 -- -- -- -- 0.063 <0.025 -- -- <0.025 <5 <5

MTCA A (unrestricted) (mg/kg) 0.03 -- -- - -- 7 6 9 30/100 2,000

MTCA B (direct contact) -- 1,600 7,200 -- 185 -- -- -- -- --

0.46

<0.036

Notes:

Detected concentrations above the cleanup level are shaded yellow and bolded.
Non-detect values above the cleanup level are shaded gray and italicized.

Detected concentrations are shown in bold.
Analytical data taken from Report of Geotechnical Services, Subsurface Contamination Study and Remedial Action Monitoring (GeoEngineer 1990a).
Depths are in feet below ground surface (bgs).
Abbreviations and Symbols

- -" denotes not measured, not available, or not applicable.

" <" denotes not detected at or above the indicated method reporting limit.
mg/kg = milligrams per kilogram
Cleanup Levels:
Cleanup level values based on Model Toxics Control Act (MTCA) Method A values for unrestricted land use (Method A Un) based on

Washington State Administrative Code (WAC) 173-340-740 Table 740-1. Where MTCA Method A values are not available, the lowest

of MTCA Method B values (B Cancer or B Non Cancer) from Cleanup Levels and Risk Calculation (CLARC) tables have been used (Accessed January 2017).

Methods:

Samples analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX) using EPA Method 8020.
Samples analyzed for purgeable aromatics using EPA Method 8020.

Samples analyzed for fuel hydrocarbons using EPA Method 8015 modified.
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TABLE 2

MONITORING AND MULTI-PURPOSE WELL CONSTRUCTION DETAILS

FORMER CIRCLE K SITE

Seattle, Washington

Screened |[Total Depth in|Total Depth in|Top of Casing
Monitoring Well Diameter| Interval (feet 2006 2016 Elevation
Well ID Date Installed (inches) bgs) (feet btoc) (feet btoc) (feet amsl)
MW-1 09/11/89 2 5.5-22.2 abandoned abandoned --
MW-2 09/11/89 2 5.5-20.9 20.9 20.90 69.79
MW-3 09/12/89 2 7.5-22.9 abandoned abandoned --
MW-4 09/12/89 2 4-18.8 17.9 17.90 63.62
MW-5 09/12/89 2 7-27.4 abandoned abandoned --
MW-6 10/02/89 2 5-20.4 20.43 20.33 63.13
MW-7 10/02/89 2 5-20.2 20.49 20.20 62.66
MW-8 10/03/89 2 5-20.3 19.45 19.40 63.59
MW-9 10/03/89 2 5-21.2 20.35 20.23 64.30
MW-10 10/03/89 2 5-20.4 20.47 20.22 62.86
MW-11 10/04/89 2 5-20.0 20.31 20.00 63.59
MW-12 10/04/89 2 5-20.3 abandoned abandoned --
MW-13 12/20/89 2 4-19.0 18.81 18.65 65.08
MW-14 12/20/89 2 4-19.3 18.87 15.50 63.30
MW-15 12/21/89 2 4-18.7 16.81 16.75 64.18
MW-16 12/21/89 2 4-19.2 18.94 -- 64.00
MW-17 08/01/16 2 4.0-19.0 -- 20.0 65.98
MW-18 08/01/16 2 5.0-15.0 -- 20.0 66.73
MW-19 09/23/16 2 5.0-20.0 -- 20.0 66.36
MW-20 09/23/16 4 5.0-20.0 -- 21.0 66.17
MW-21 09/23/16 4 5.0-20.0 -- 20.0 65.89
RW-1 02/07/17 4 5.5-21.5 -- 21.5 --
RW-2 02/09/17 4 5.0-20.0 -- 21.5 --
RW-3 02/09/17 4 5.0-20.0 -- 21.5 --
RW-4 02/08/17 4 5.0-20.0 -- 21.5 --
RW-5 02/08/17 4 5.0-20.0 -- 21.5 --
RW-6 02/10/17 4 5.0-20.0 -- 21.5 --
RwW-7 02/07/17 4 5.0-20.0 -- 21.5 --
Notes:

Top of casing elevations surveyed to City of Seattle Benchmark SNV-2541 located at the northeast quadrant
of the intersection of East Boston Street and 24th Avenue.
Abbreviations and Symbols

bgs = below ground surface
btoc = below top of casing

ams| = above mean sea level
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TABLE 3

SUMMARY OF 2016 SOIL SAMPLE ANALYTICAL RESULTS
FORMER CIRCLE K SITE
Seattle, Washington

Page 1 of 2

Gasoline-Range
Chemical Name Organics Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene 1,2-Dichloroethane | 1,2-Dibromoethane Methyl tert-Butyl Ether
Units mglkg mglkg mglkg mglkg mg/kg mglkg mglkg mglkg mglkg
Top of Sample Date
Boring ID Depth (feet) Sample ID Sampled
KJB-1 7.5 KJB-1-7.5 5/18/2016 <5.9 <0.0010 <0.0010 < 0.0010 <0.0010 <0.0010 -- -- --
KJB-1 19 KJB-1-19 5/18/2016 <5.1 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 -- -- -
KJB-2 8 KJB-2-8 5/18/2016 <7.0 <0.0010 <0.0010 < 0.0010 <0.0010 < 0.0010 -- -- --
KJB-2 12 KJB-2-12 5/18/2016 <5.6 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 -- -- -
KJB-3 7.5 KJB-3-7.5 5/18/2016 <7.6 <0.0014 <0.0014 <0.0014 <0.0014 <0.0014 -- -- --
KJB-3 18.5 KJB-3-18.5 5/18/2016 <5.4 < 0.00090 < 0.00090 < 0.00090 < 0.00090 < 0.00090 - -- -
KJB-4 8.5 KJB-4-8.5 5/18/2016 80 0.022 0.094 2.9 14 5.1 -- -- -
KJB-4 12 KJB-4-12 5/18/2016 1,700 1.8 17 7.5 31 11 <0.57 <0.57 <0.57
KJB-4 19 KJB-4-19 5/18/2016 65 0.076 0.29 0.20 0.70 0.22 -- -- --
KJB-5 7 KJB-5-7 5/18/2016 <9.4 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 -- -- -
KJB-5 12 KJB-5-12 5/18/2016 <5.6 0.0016 0.0068 0.0011 0.0038 0.0012 -- -- --
KJB-5 19.5 KJB-5-19.5 5/18/2016 <6.2 0.031 0.0043 0.0015 0.0028 < 0.0011 -- -- --
KJB-6 7 KJB-6-7 5/18/2016 <7.4 < 0.0011 0.0022 < 0.0011 0.0014 < 0.0011 -- -- --
KJB-6 22 KJB-6-22 5/18/2016 <5.5 < 0.00090 < 0.00090 < 0.00090 < 0.00090 < 0.00090 - -- -
KJB-7 11 KJB-7-11 5/19/2016 2,200 3.9 4.4 22 100 32 - -- -
KJB-7 18.5 KJB-7-18.5 5/19/2016 1,700 1.4 13 13 63 22 -- -- -
KJB-8 8 KJB-8-8 5/19/2016 <7.4 0.0022 0.0056 0.012 0.064 0.022 -- -- -
KJB-8 12 KJB-8-12 5/19/2016 1,200 26 120 49 200 70 <3.0 <3.0 <3.0
KJB-8 19 KJB-8-19 5/19/2016 <5.7 0.30 0.24 0.086 0.33 0.11 -- -- -
KJB-9 8.5 KJB-9-8.5 5/19/2016 43,000 <1.8 4.0 120 420 130 - -- -
KJB-9 13 KJB-9-13 5/19/2016 78 0.70 31 14 51 18 <0.23 <0.23 <0.23
KJB-9 19 KJB-9-19 5/19/2016 <6.3 1.0 0.10 0.12 0.54 0.13 -- -- -
KJB-10 8 KJB-10-8 5/19/2016 28,000 8.2 41 53 240 79 - -- --
KJB-10 13 KJB-10-13 5/19/2016 2,300 20 35 18 75 25 - - --
KJB-10 19.5 KJB-10-19.5 [ 5/19/2016 18,000 63 200 68 280 94 -- - --
KJB-11 8 KJB-11-8 5/19/2016 <6.5 <0.0012 <0.0012 <0.0012 0.0014 <0.0012 -- -- -
KJB-11 19 KJB-11-19 5/19/2016 <7.6 < 0.00080 < 0.00080 < 0.00080 < 0.00080 < 0.00080 -- -- --
KJB-12 8 KJB-12-8 5/19/2016 <5.5 < 0.00090 < 0.00090 < 0.00090 < 0.00090 < 0.00090 -- -- -
KJB-12 19 KJB-12-19 5/19/2016 <7.5 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 -- -- --
KJB-13 12 KJB-13-12 5/19/2016 390 <0.10 <0.10 0.54 0.42 <0.10 -- -- --
KJB-13 19 KJB-13-19 5/19/2016 <6.8/<6.6 <0.0012/<0.0011 | <0.0012/<0.0011 0.010/0.010 0.030/0.030 0.0067/0.0066 -- -- --
KJB-14 7 KJB-14-7 8/1/2016 <5.1 < 0.00090 < 0.00090 < 0.00090 < 0.00090 < 0.00090 -- -- -
KJB-14 13 KJB-14-13 8/1/2016 <6.1 <0.0014 <0.0014 <0.0014 <0.0014 <0.0014 -- -- --
KJB-14 18 KJB-14-18 8/1/2016 <7.2 < 0.0011 < 0.0011 < 0.0011 < 0.0011 < 0.0011 -- -- -
KJB-15 11 KJB-15-11 8/1/2016 <5.5 < 0.0011 < 0.0011 < 0.0011 < 0.0011 < 0.0011 -- -- --
KJB-15 19 KJB-15-19 8/1/2016 <6.1 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 -- -- -
KJB-16 7.5 KJB-16-7.5 8/1/2016 <8.7 < 0.0011 < 0.0011 < 0.0011 < 0.0011 < 0.0011 -- -- --
KJB-16 16 KJB-16-16 8/1/2016 <8.0 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 -- -- -
MW-17 8 MW-17-8 8/1/2016 <6.2 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 -- -- --
MW-17 19 MW-17-19 8/1/2016 <5.3 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 -- -- -
MW-18 12.5 MW-18-12.5 8/1/2016 <6.5 < 0.00090 < 0.00090 < 0.00090 < 0.00090 < 0.00090 -- -- --
MW-18 17 MW-18-17 8/1/2016 <7.3/<6.6 <0.0010/< 0.0011 | <0.0010/<0.0011 | <0.0010/< 0.0011 | <0.0010/<0.0011 | <0.0010/<0.0011 - - -
MW-19 10 MW-19-10 9/23/2016 12,600 31 230 81 350 140 -- -- -
MW-19 19 MW-19-19 9/23/2016 <5.25 0.0072 0.017 0.0028 0.011 0.0053 -- -- -
MW-20 10 MW-20-10 9/23/2016 630 0.12 <0.10 24 8.8 2.7 -- -- -
MW-20 20 MW-20-20 9/23/2016 <5.78 0.031 0.045 0.021 0.081 0.029 -- -- -
MW-21 10 MW-21-10 9/23/2016 198 1.1 2.8 1.4 6.7 2.9 -- -- -
MW-21 19.5 MW-21-19.5 | 9/23/2016 6.41 0.21 E 0.062 0.012 0.044 0.021 -- -- -
Method A Unrestricted (mg/kg) 30/100 0.03 7 6 9 9 -- 0.005 0.10
MTCA B (direct contact) (mg/kg) 11
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TABLE 3 Page 2 of 2

SUMMARY OF 2016 SOIL SAMPLE ANALYTICAL RESULTS
FORMER CIRCLE K SITE
Seattle, Washington

80 Detected concentrations above the cleanup level are shaded yellow and bolded.
<0.57 Non-detect values above the cleanup level are shaded gray and italicized.
Notes:

Detected concentrations at or above the method reporting limit are shown in bold.
Depths are in feet below ground surface (bgs).
When two values are presented, the second value is result of a duplicate sample.
Abbreviations and Symbols
" - -" denotes not measured, not available, or not applicable.
" <" denotes not detected at or above the indicated method reporting limit.
"E" denotes an estimated concentration. The reported concentration exceeded the calibration range of the instrument.
mg/kg = milligrams per kilogram
Cleanup Levels
Cleanup level values based on Model Toxics Control Act (MTCA) Method A values for unrestricted land use (Method A Unrestricted) based on
Washington State Administrative Code (WAC) 173-340-740 Table 740-1.
Methods
Samples analyzed for gasoline-range organics (GRO) using Northwest Total Petroleum Hydrocarbon (NWTPH) Method NWTPH-Gx.
Samples analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX) using EPA Method 8260.
Samples analyzed for 1,2-dichloroethane (EDC), 1,2-dibromomethane (EDB), and methyl tert-butyl ether (MTBE) using EPA Method 8260.
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TABLE 4

SUMMARY OF 2016 RECONNAISANCE GROUNDWATER ANALYTICAL RESULTS
FORMER CIRCLE K SITE

Seattle, Washington

Analytical Results Field Parameters
Gasoline- 1,2- 1,2-
Range Dichloro- | Dibromo- | Methyl tert- Dissolved
Chemical Organics Benzene | Toluene | Ethylbenzene | m,p-Xylene o-Xylene ethane methane | Butyl Ether | Temperature | Conductivity | Oxygen pH ORP
Units Hg/L Mg/L Mg/L Hg/L Mg/L Hg/L Hg/L Hg/L Mg/L °C mS/cm mg/L SU mV
Temporary Well | Depth to
Date Screen Interval Water
Boring ID Sampled (feet bgs) (feet bgs)
KJB-1 5/18/2016 9-19 8.95 <100 <0.20 <0.20 <0.20 <0.40 <0.20 -- -- -- 15.01 0.676 1.27 6.55 -13.1
KJB-2 5/18/2016 8-18 -- <100 <0.20 <0.20 <0.20 <0.40 <0.20 -- -- -- 15.06 0.358 0.88 6.56 69.5
KJB-3 5/18/2016 8-18.5 -- <100 <0.20 <0.20 <0.20 <0.40 <0.20 -- -- - 15.63 0.461 1.11 6.54 18.7
KJB-4 5/18/2016 9-19 11.02 70,000 6,500 8,300 1,600 6,400 2,600 <10 <10 <25 15.69 0.873 1.64 6.56 66.2
KJB-5 5/18/2016 9-19 10.79 13,000 1,400 290 890 1,800 270 -- -- -- 15.44 0.764 1.07 6.57 -62.2
KJB-6 5/18/2016 13-23 -- 860 27 2.2 24 14 1.5 -- -- -- 14.99 0.178 0.61 6.81 -43.0
KJB-7 5/19/2016 9-19 11.40 90,000 3,100 940 2,000 12,000 5,500 -- -- -- 14.98 0.843 0.96 6.64 -51.8
KJB-8 5/19/2016 9-19 11.79 110,000 31,000 34,000 2,600 13,000 5,500 33 <10 <25 15.63 0.912 0.82 6.83 -34.2
KJB-9 5/19/2016 5-15.5 -- 75,000 750 6,200 2,100 7,000 2,400 -- - - 16.34 1.227 1.16 6.74 -72.0
KJB-10 5/19/2016 8-18 -- 76,000 16,000 16,000 1,700 6,500 2,700 -- -- -- 16.86 0.592 1.22 6.79 -72.9
KJB-11 5/19/2016 10-20 -- <100/<100 0.31/0.26 | 0.41/0.39| <0.20/<0.20 0.45/0.41 <0.20/<0.20 -- -- -- 16.48 0.359 1.21 6.97 77.1
KJB-12 5/19/2016 9-19 -- <100 <0.20 <0.20 <0.20 <0.40 <0.20 -- - -- 14.45 0.747 0.76 717 128.3
KJB-13 5/19/2016 9-19 -- 25,000 20 120 700 2,300 590 -- -- -- 16.42 0.630 0.78 7.14 65.1
KJB-15 8/1/2016 5-20 14.6 <100 <0.20 <0.20 <0.20 <0.40 <0.20 -- -- -- -- -- -- -- --
MTCA Method A (ug/L) 800/1,000 5 1,000 700 1,000 5 0.01 20 -- -- -- -- --

70,000

<25

Notes:

Detected concentrations above the cleanup level are shaded yellow and bolded.

Non-detect values above the cleanup level are shaded gray and italicized.

Detected concentrations at or above the method reporting limit are shown in bold.

Depths are in feet below ground surface (bgs).

When two values are presented, the second value is result of a duplicate sample.
Abbreviations and Symbols

°C = degrees Celsius

mg/L = milligrams per liter

mV = millivolts
mS/cm = microSiemens per centimeter
Mg/L = micrograms per liter
Cleanup Levels
Cleanup level values based on Model Toxics Control Act (MTCA) Method A values for groundwater (Method A) based on
Washington State Administrative Code (WAC) 173-340-740 Table 720-1.

Methods

- -" denotes not measured, not available, or not applicable.
" <" denotes not detected at or above the indicated method reporting limit.

Samples analyzed for gasoline-range organics (GRO) using Northwest Total Petroleum Hydrocarbon (NWTPH) Method NWTPH-G.
Samples analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX) using EPA Method 8260.
Samples analyzed for 1,2-dichoroethane (EDC), 1,2-dibromomethane (EDB), and methyl tert-butyl ether (MTBE) using EPA Method 8260.
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TABLE 5

SUMMARY OF 2016 MONITORING/MULTI-PURPOSE WELL GROUNDWATER SAMPLE ANALYTICAL RESULTS
FORMER CIRCLE K SITE
Seattle, Washington
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Depths are in feet below ground surface (bgs).

When two values are presented, the second value is result of a duplicate sample.

Abbreviations and Symbols

- -" denotes not measured, not available, or not applicable.

" <" denotes not detected at or above the indicated method reporting limit.
"J" indicates an estimated concentration.

"J+" denotes an estimated concentration with a potential high bias.

"U" denotes that the value has been qualified as undetected at the method reporting limit as a result of validation.

btoc = below top of casing

amsl| = above mean sea level

Hg/L = micrograms per liter
Cleanup Levels

Cleanup level values based on Model Toxics Control Act (MTCA) Method A values for groundwater (Method A) based on Washington State Administrative Code (WAC) 173-340-740 Table 720-1.

Methods

Samples analyzed for gasoline-range organics (GRO) using Northwest Total Petroleum Hydrocarbon (NWTPH) Method NWTPH-G.
Samples analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX) using EPA Method 8260.

Gasoline-Range 1,2- 1,2- Methyl tert-
Chemical Organics Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene Xylenes, total [ Dichloroethane | Dibromoethane | butyl Ether
Units Hg/L Hg/L Hg/L Hg/L Hg/L Hg/L Hg/L Hg/L Hg/L Hg/L
Top of Casing Depth to Water
Monitoring Elevation Water Elevation
Well ID Date Sampled (feet amsl) (feet btoc) (feet amsl)
MW-2 12/7/2016 69.79 9.75 60.04 <100 <0.20 <0.20 <0.20 <0.40 <0.20 < 0.60 - - -
MW-2 5/15/2017 69.79 9.41 60.38 <100 <0.20 <0.20 <0.20 <0.40 <0.20 < 0.600 - - -
MW-4 4/20/2016 63.616 9.19 54.43 38,200 64.4 57.3 1,080 3,750 865 4610 - - -
MW-4 12/8/2016 63.62 8.53 55.09 28,000 17.6 30 606 2,770 664 3,430 - - -
MW-4 5/15/2017 63.62 8.57 55.05 39,300 20.5 20.0 593 2,990 601 3,590 - — —
MW-6 4/20/2016 63.132 11.54 51.59 <100 4.29 0.40 <0.20 <040U 0.14 <0.60U - - -
MW-6 12/7/2016 63.13 11.55 51.58 101 16.5 1.56 1.64 1.88 0.70 2.58 - - -
MW-6 5/15/2017 63.13 11.51 51.62 <100 2.25 0.31 0.68 1.07 0.27 1.34 - - -
MW-7 4/20/2016 62.660 8.45 54.21 <100 <0.20 <0.20 <0.20U <040U 0.04 <0.60U - - -
MW-7 12/8/2016 62.66 6.3 56.36 <100 <0.20 <0.20 <0.20 <040 <0.20 <0.60 - - -
MW-7 5/15/2017 62.66 7.18 55.48 <100 <0.20 <0.20 <0.20 < 0.40 <0.20 < 0.600 - — —
MW-8 4/20/2016 63.592 9.6 53.99 52,100 9.59J 1,130 1,650 4580 1,790 6,370 - - -
MW-8 12/7/2016 63.59 8.91 54.68 65,700 11.3 1,390 1,800 5,590 2,360 7,950 - - -
MW-8 5/15/2017 63.59 8.97 54.62 76,500 <10.0 1,210 1,780 5,160 2,230 7,390 - - -
MW-9 4/20/2016 64.297 9.43 54.87 13,800 11.3 44.5 416 728 61.2 789 - - -
MW-9 12/7/2016 64.30 8.31 55.99 7,910 2.05 10.6 125 203 21.3 224 - - -
MW-9 5/15/2017 64.30 8.65 55.65 8,870 2.47 13.8 165 222 22.4 244 - — —
MW-10 4/20/2016 62.86 9.61 53.25 <100 <0.20 <0.20 <0.20 <0.40 <0.20 < 0.60 - - -
MW-10 12/7/2016 62.86 8.81 54.05 <100 <0.20 <0.20 <0.20 <0.40 <0.20 <0.60 - - -
MW-10 5/15/2017 62.86 9.12 53.74 <100 <0.20 <0.20 0.21 0.75 <0.20 0.95 - - -
MW-11 4/20/2016 63.586 7.85 55.74 <100 <0.20 0.06 <0.20U <040U 0.04 <0.60 - - -
MW-11 12/7/2016 63.59 1.92 61.67 <100 <0.20 <0.20 <0.20 <040 <0.20 <0.60 - - --
MW-11 5/15/2017 63.59 3.04 60.55 <100 <0.20 0.47 <0.20 0.41 <0.20 0.61 -- — --
MW-13 4/20/2016 65.08 10.21 54.87 57,700 1,740 3,300 1,080 4,730 1,910 6,630 - - -
MW-13 12/82016 65.08 9.38 55.70 40,000/38,600 | 1120/1140 94971080 808/714 3,290/2,970 | 1,060/1,020 | _4,350/3,990 = = =
MW-13 5/16/2017 65.08 9.41 55.67 56,300 1,610 1,840 729 3,510 1,410 4,920 - - -
MW-13 Dup 5/16/2017 65.08 9.41 55.67 45,800 2,320 2,550 751 4,210 1,610 5,820 - — —
MW-14 4/20/2016 63.300 7.18 56.12 <100 <0.20 <0.20 <0.20U <0.40U 0.09 <0.60 U - - -
MW-14 12/7/2016 63.30 6.45 56.85 <100 <0.20 <0.20 <0.20 <0.40 <0.20 < 0.60 - - -
MW-14 5/16/2017 63.30 717 56.13 <100 <0.20 <0.20 <0.20 <0.40 <0.20 < 0.600 - - -
MW-15 4/20/2016 64.176 8.73 55.45 < 100/< 100 <0.20/<0.20 | <0.20/<0.20 U | <0.20 U/< 0.20 U [< 0.40 U/< 0.40 U[ 0.04/<0.20 [<0.60 U/<0.60 U - - -
MW-15 12/7/2016 64.18 3.28 60.90 <100 <0.20 <0.20 <0.20 <040 <0.20 <0.60 - - -
MW-15 5/16/2017 64.18 7.2 56.98 <100 <0.20 <0.20 <0.20 < 0.40 <0.20 < 0.600 - — —
MW-16 4/20/2016 64.000 - - - - - - - - - - - -
MW-16 12/7/2016 64.00 6.62 57.38 <100 <0.20 <0.20 <0.20 <0.40 <0.20 < 0.60 - - -
MW-16 5/15/2017 64.00 8.15 55.85 <100 <0.20 <0.20 <0.20 <0.40 <0.20 < 0.600 - - -
MW-17 12/7/2016 65.98 10.2 55.78 1,060 <0.20 <0.20 <0.20 <0.40 <0.20 <0.60 - - -
MW-17 5/17/2017 65.98 9.56 56.42 4,650 <1.00 <1.00 <1.00 <2.00 <1.00 < 3.00 - - -
MW-18 12/7/2016 66.73 11.85 54.88 <100 <0.20 <0.20 <0.20 <0.40 <0.20 <0.60 - - -
MW-18 5/16/2017 66.73 10.4 56.33 <100 <0.20 <0.20 <0.20 < 0.40 <0.20 < 0.600 - — —
MW-19 12/8/2016 66.36 10.52 55.84 68,200 1,930 6,350 1,180 4,210 1,510 5,720 - - -
MW-19 5/17/2017 66.36 10.22 56.14 68,300 4,060 8,820 953 4,380 1,740 6,120 - — —
MW-20 12/8/2016 66.17 10.59 55.58 85,900 7,010 9,220 1,520 5,730 2,450 8,180 - - -
MW-20 5/17/2017 66.17 10.74 55.43 13,900 801 120 43.1 1,540 611 2,150 < 4.00 < 4.00 <10.0
MW-21 12/8/2016 65.89 10.38 55.51 163,000 21,400 21,400 2,280 9,230 4,010 13,240 - - -
MW-21 5/16/2017 65.89 10.28 55.61 29,300 - - - - - - < 40.0 < 40.0 < 100
RW-1 5/17/2017 10.1 946 <0.20 <0.20 <0.20 <0.40 <0.20 < 0.600 - - -
RW-2 5/16/2017 9.58 14,400 354 204 105 1,010 493 1,500 - — —
RW-3 5/16/2017 9.55 4,580 957 27.8 0.99 135 411 546 - - -
RW-4 5/16/2017 9.51 100,000 10,300 8,200 1,990 6,170 3,400 9,570 - — —
RW-5 5/17/2017 10.13 62,800 4,370 6,290 1,440 5,400 2,400 7,800 - - -
RW-6 5/15/2017 8.55 137,000 1,150 7,210 2,220 8,770 3,850 12,600 - — —
RW-7 5/17/2017 10.04 45,000 3,070 4,370 425 1,840 855 2,700 - - -
MTCA Method A (ug/L) 800 5 1,000 700 1,000 1,000 1,000 5 0.01 20
432 Detected concentrations above the cleanup level are shaded yellow and bolded.
<10.0 Non-detect values above the cleanup level are shaded gray and italicized.
57.3 Detected concentrations at or above the method reporting limit are shown in bold.
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TABLE 6

SUMMARY OF NATURAL ATTENUATION PARAMETER RESULTS
FORMER CIRCLE K SITE
Seattle, Washington

Alkalinity, Nitrate + Iron, Manganese, Lead,
Chemical Total Nitrate-N Nitrite-N | Nitrite as N Sulfide Sulfate Methane | Dissolved | Dissolved |Lead, Total| Dissolved
Units Hg/L Hg/L Hg/L Hg/L Hg/L Hg/L Hg/L Hg/L Hg/L Hg/L ug/L
Monitoring
Well ID Date Sampled
MW-14 12/7/2016 170,000 <20 2,500 510 15,000 730 420 71 - -
MW-14 5/16/2017 85,400 3,920 104 4,020 <50 12,800 7.08 74 36.5 <20.0 <20.0
MW-17 12/7/2016 38,000 <20 470 <50 4,900 <0.65 31 38 - -
MW-17 5/17/2017 40,200 2,210 < 10 2,210 D <50 12,200 < 0.65 <50.0 13.8 <20.0 <20.0
MW-19 12/8/2016 110,000 <20 <10 68 6,200 29 1,900 930 - -
MW-19 5/17/2017 320,000 151,000 9,410 D 160,000 D <50 14,500 31.6 205 1,480 <20.0 <20.0
MW-21 12/8/2016 470,000 <20 14 <50 4,200 730 11,000 5,100 - -
MW-21 5/16/2017 1,510,000 1350000 26,000D | 1,380,000 D <50 50,800 D 25.2 <50.0 67.8 <20.0 <20.0
MTCA Method A (ug/L) - - - - - - - - - 15 15
Hit Detected concentrations above the cleanup level are shaded yellow and bolded.
<10.0 Non-detect values above the cleanup level are shaded gray and italicized.
170,000 Detected concentrations at or above the method reporting limit are shown in bold.

Abbreviations and Symbols
" - -" denotes not measured, not available, or not applicable.
" <" denotes not detected at or above the indicated method reporting limit.
pg/L = micrograms per liter

Cleanup Levels
Cleanup level values based on Model Toxics Control Act (MTCA) Method A values for groundwater (Method A) based on

Washington State Administrative Code (WAC) 173-340-740 Table 720-1.
Methods
Samples analyzed for total alkalinity using Standard Method SM2320.
Samples analyzed for nitrate/nitrite using Standard Method SM4500.
Samples analyzed for sulfide/sulfate using Standard Method SM4500.
Samples analyzed for dissolved gasses using EPA RSK-175.
Sample analyzed for dissolved metals using EPA Method 6010. Samples were field filtered using 0.45 micron in-line filter.
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TABLE 7

SUMMARY OF PROPOSED SOIL AND GROUNDWATER CLEANUP LEVELS

FORMER CIRCLE K SITE
Seattle, Washington

Chemicals of Concern (COCs) Soil CULs Groundwater CULs CUL Basis®
- 100 mg/kg (w/o b 1,000 pg/L (w/o b
Total Eetroleum Hydrocarbon (TPH) mg/kg (VY 0 benzene) , Mg (Yv 0 benzene) MTCA Method A®
Gasoline 30 mg/kg (with benzene) 800 pg/L (with benzene)
Benzene 0.03 mg/kg / 5pg/L/ MTCA Method A /
18.2 mg/kg 0.795 pg/L MTCA Method B
Toluene 7 mg/kg / 1,000 pg/L / MTCA Method A /
6400 mg/kg 640 pg/L MTCA Method B
Ethylbenzene 6 mg/kg / 700 pg/L / MTCA Method A /
8000 mg/kg 800 pg/L MTCA Method B
Xylenes 9 mg/kg / 1,000 pg/L / MTCA Method A/
16000 mg/kg 1,600 pg/L MTCA Method B
0.1 mg/kg / 20 pg/L/ MTCA Method A/
Methyl-tert-butyl ether (MTBE) ma/kg Ha eho
556 mg/kg 24.3 ug/L MTCA Method B
1.2-dibromomethane (EDB) 0.005 mg/kg / 0.01 pg/L / MTCA Method A/
0.5 mg/kg 0.0219 pg/L MTCA Method B
1.2-dichoroethane (EDC) (MTCA An/a)/ 5ug/L/ MTCA Method A/
11 mg/kg 0.481 pg/L MTCA Method B
Lead 250 mg/kg / 15 pg/L / MTCA Method A /
(MTCA B n/a) (MTCA B n/a) MTCA Method B
Notes:

(a) Model Toxics Control Act (MTCA) Method A/B cleanup levels (CULs) based on the following:
» Method A (Soil unrestricted land use) - Washington State Administrative Code (WAC) 173-340-740 Table 740-1.

» Method A (Groundwater) - WAC 173-340-720 Table 720-1.

» Method B (Soil and Groundwater) - Cleanup Levels and Risk Calculation (CLARC) (Accessed January 2017).
(b) Tabulated values for MTCA Method B CULs are not available for total petroleum hydrocarbon (TPH)-gasoline.
Evaluation of risk-based CULs for TPH may be performed, if needed, including analysis of TPH fractions using Ecology Methods
for volatile petroleum hydrocarbons (VPH).

MTCA Method A values used as cleanup standards. Where MTCA Method A is not available, the lowest MTCA Method B value is used.

mg/kg = milligrams per kilogram
Mg/L = micrograms per liter

Bold values denote the lower of the listed MTCA Method A and B cleanup levels.
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TABLE 8

GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, AND PROCESS OPTIONS FOR SOIL
FORMER CIRCLE K SITE
Seattle, Washington

Page 1 of 6

General Response
Action

Remedial
Technologies

Process Options

Description

Evaluation Comments

Institutional Controls

Access Restrictions

Physical Restrictions

Physical restrictions (e.g., fencing and signs) limit contact with media.

Risk receptor pathways not addressed.

Deed Restrictions

Restrictive covenants recorded in the property deed prohibit site
activities (e.g., excavation) that could result in exposure to chemicals of
concern; requires worker protection and Soil/Groundwater Management
Plan.

Applicable to reduce human contact
with impacted media; excavation or
subgrade utility work.

Monitoring Laboratory chemical analyses of soil, groundwater, and/or vapor Applicable for documenting

samples. conditions and concentrations of
contaminants in soil, groundwater,
and air. Applicable to document
effectiveness of treatment
technologies.

Containment Covers Soil Clean soil is placed over ground surface to provide a physical barrier to Not appropriate for site conditions.

chemicals of concern.

Clay Low permeability clay layer overlain with soil over chemically impacted Not appropriate for site conditions.

materials provides physical barrier that minimizes potential for contact and
infiltration.

Concrete Similar to clay cover description with concrete used as low permeability barrier. | Existing site conditions include concrete
slab-on-grade building construction and
asphalt cover.

Asphalt Similar to clay cover description with asphalt used as low permeability barrier. | Existing site conditions include concrete
slab-on-grade building construction and
asphalt cover.

RCRA Multi-media barrier consisting of low-permeability layer, synthetic liner, Not appropriate for site conditions.

drainage layer, and vegetative cover. Performs functions similar to those
described for clay cover.
Vertical Barriers Slurry Wall Subsurface vertical barrier consisting of low-hydraulic conductivity material Not appropriate for site conditions.

surrounds a subsurface source to prevent chemical migration.

Grout Curtain

Subsurface vertical barrier consisting of low-hydraulic conductivity material is
pressure injected into soil or rock. Performs function similar to slurry wall.

Not appropriate for site conditions.
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TABLE 8

GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, AND PROCESS OPTIONS FOR SOIL
FORMER CIRCLE K SITE
Seattle, Washington

Page 2 of 6

General Response

Remedial

Action Technologies Process Options Description Evaluation Comments
Containment Horizontal Barriers | Sheet Pile Cutoff Wall Interlocking sheet piling driven vertically into subsurface to form a low Not appropriate for site conditions.
(continued) permeability barrier. Performs function similar to slurry wall.

Grout Injection Injection of grout to form a horizontal barrier in the ground underneath chemical | Not appropriate for site conditions.
source to reduce the vertical movement of chemicals.
Block Displacement Vertical barrier (slurry trench or grout curtain) surrounds source. Continued Not appropriate for site conditions.
injection of grout through injection holes causes displacement of source and
forms a barrier beneath source.
Surface Controls Revegetation Planting grasses, shrubs, or trees to minimize contact with soil, reduce Not appropriate for site conditions.
dust generation, and control surface water runoff.
Dust Suppression  |Wet Suppression Watering ground surface to control dust generation. Applicable for excavation and
construction activities.
Chemical Stabilization | A suppressant sprayed on the ground binds dust and surface particles intoa [ Not appropriate for site conditions.
protective crust that minimizes dust generation.
Physical Stabilization Placing a cover (e.g. rock, soil, straw) on exposed surfaces to prevent particles | Not appropriate for site conditions.
from becoming airborne.
Vegetative Stabilization |Same as revegetation above. Not appropriate for site conditions.
Wind Fences/Screens |Fences or screens are installed around site perimeter to block wind and reduce |Not appropriate for site conditions.
dust generation.
Removal Excavation Backhoe, Excavators, |Excavate material for subsequent aboveground treatment and/or Applicable for removal of impacted
Loaders, Dozers disposal. soils.
Ex Situ Solidification/ Siliceous materials are combined with a setting agent (e.g., lime, cement, or Not appropriate for site conditions or
(Aboveground) Stabilization Solidification gypsum) and soil. Treatment results in a solidified product that resists chemicals of concern.
Treatment leaching.
Stabilization Dry or liquid chemical mix which forms insoluble molecular bonds through Not appropriate for site conditions or
hydroxyapaptite crystal formations with heavy metals [and polychlorinated chemicals of concern.
biphenyls (PCBs)] which significantly reduces the metals leaching potential.
Physical/Chemical | Soil Washing Removal of inorganic or organic chemicals by washing excavated soil witha | Other more cost effective treatment

liquid medium (e.g., water). The wash water may be augmented with a basic
leaching agent, surfactant, pH adjustment, or chelating agent to help remove
organics and heavy metals.

methods are available. Creates
secondary waste stream.
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TABLE 8

GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, AND PROCESS OPTIONS FOR SOIL
FORMER CIRCLE K SITE
Seattle, Washington

Page 3 of 6

General Response

Remedial

Action Technologies Process Options Description Evaluation Comments
Ex Situ Physical/Chemical |Organic Solvent Removal of organics, oil, and grease from soil, using an organic solvent as the |Other more cost effective treatment
(Aboveground) (continued) Extraction mass transfer medium and then recovering the solvent by distillation. methods are available. Creates
Treatment secondary waste stream.
(continued) Vapor Extraction Removal of low molecular weight organics by creating a vacuum In-Situ Vapor Extraction retained.
pressure gradient in soil that causes volatile organics to transfer from
soil to air stream.
Chemical Specially synthesized chemical reagents are used to dehalogenate certain Not appropriate for chemicals of
Dehalogenation classes of chlorinated organics (e.g., PCBs). concern.
Chemical Reduction/oxidation chemically converts hazardous contaminants to  ||n situ chemical oxidation retained.
Oxidation/Reduction |non-hazardous or less toxic compounds that are more stable, less
mobile, and/or inert.
Solar Detoxification Solar detoxification is a process that destroys contaminants by Other more cost effective treatment
photochemical and thermal reactions using the ultraviolet energy in sunlight. |methods are available.
Separation/Sieving Sieving and physical separation processes use different size sieves and Soil matrix does not consist of large
screens to effectively concentrate contaminants into smaller volumes. particles (i.e., cobbles/ boulders).
Physical separation can also be used to remove undesirable materials (i.e.,
debris) which may impact treatment processes.
Biological/ Landfarming Contaminated soil is excavated, applied into lined beds, and periodically Assumes treated soil would be suitable

Bioremediation

turned over or tilled to aerate the waste.

for re-use as backfill. Extended period
of an open excavation (i.e., not
backfilled) not acceptable. Ex Situ
treatment duration unknown.

Land Treatment

Contaminated surface soil is treated in-place by tilling to achieve aeration,
and if necessary, by addition of amendments. Periodically tilling, to aerate
the waste, enhances the biological activity.

Assumes treated soil would be suitable
for re-use as backfill. Extended period
of an open excavation (i.e., not
backfilled) not acceptable. Ex Situ
treatment duration unknown.

Composting

Contaminated soil is excavated and mixed with bulking agents and organic
amendments such as wood chips, hay, manure, and vegetative (e.g., potato)
wastes. Proper amendment selection ensures adequate porosity and
provides a balance of carbon and nitrogen to promote thermophilic, microbial
activity.

Assumes treated soil would be suitable
for re-use as backfill. Extended period
of an open excavation (i.e., not
backfilled) not acceptable. Ex Situ
treatment duration unknown.
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TABLE 8

GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, AND PROCESS OPTIONS FOR SOIL

FORMER CIRCLE K SITE
Seattle, Washington

Page 4 of 6

General Response

Remedial

Action Technologies Process Options Description Evaluation Comments
Ex Situ Biological/ Biopiles Excavated soils are mixed with soil amendments and placed in aboveground | Assumes treated soil would be suitable
(Aboveground) Bioremediation enclosures. lItis an aerated static pile composting process in which compost | for re-use as backfill. Extended period
Treatment (continued) is formed into piles and aerated with blowers or vacuum pumps. of an open excavation (i.e., not
(continued) backfilled) not acceptable. Ex Situ
treatment duration unknown.
Fungal Biodegradation |Fungal biodegradation refers to the degradation of a wide variety of Other more cost effective treatment
organopollutants by using their lignin-degrading or wood-rotting enzyme methods are available.
system. White rot fungus has been tested under two different treatment
configurations: in situ and bioreactor.
Bio-Reactor System Degradation with the use of a liquid/solids contact reactor. Reactor Other more cost effective treatment
environment enhances mass transfer rates and contact between chemicals methods are available.
and microorganisms capable of degrading the chemicals.
Thermal Thermal Desorption Soils are heated, driving off water and organics with boiling points less than Other more cost effective treatment

1,100°F. Organics are incinerated in an afterburner or collected for
subsequent treatment.

methods are available.

Rotary Kiln Incineration

Incineration process (in the presence of oxygen) uses temperatures ranging
from 1,500°F to 3,000°F and turbulence caused by rotation to vaporize and
destroy organics.

Other more cost effective treatment
methods are available..

In Situ Treatment

Solidification/

Pozzolanic

In situ treatment of soil by the injection and mixing of solidifying agents with

Not appropriate for chemicals of

Stabilization Cement-Based soil. Treatment results in a solidified product that resists leaching. concern.
Chemical-Based Liquid chemical mix which forms insoluble molecular bonds through Not appropriate for chemicals of
Stabilization hydroxyapaptite crystal formations with heavy metals (and PCBs) which concern.
significantly reduces the metals leaching potential.
Physical/Chemical |Soil Freezing Freezing surrounding soil to create a physical barrier to chemical migration. Not appropriate for site conditions.
Soil Flushing In situ extraction of inorganics or organics from soils, accomplished by passing |Difficult to control; may result in

solvents through soil using an injection/recirculation process.

groundwater contamination.

Soil Vapor Extraction

Extraction of volatile organics from subsurface soil by creating a
pressure gradient that causes volatile organics to transfer from soil to
airstream.

Applicable for mass removal and
vapor mitigation.
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TABLE 8

GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, AND PROCESS OPTIONS FOR SOIL
FORMER CIRCLE K SITE
Seattle, Washington

Page 5 of 6

General Response
Action

Remedial
Technologies

Process Options

Description

Evaluation Comments

In Situ Treatment
(continued)

Physical/Chemical |Electrokinetic The Electrokinetic Remediation (ER) process removes metals and organic | Not appropriate for site conditions.
(continued) Separation contaminants from low permeability soil. ER uses electrochemical and

electrokinetic processes to desorb, and then remove, metals and polar

organics. This in situ soil processing technology is primarily a separation

and removal technique for extracting contaminants from soils.

Fracturing Cracks are developed by fracturing beneath the surface in low permeability | Not appropriate for site conditions.
and over-consolidated sediments to open new passageways that increase
the effectiveness of many in situ processes and enhance extraction
efficiencies -

Precipitation Application of specific treatment reagents which aid in the formation of Not appropriate for organics; may result
insoluble metal precipitates that reduce chemical mobility. Metals could later  |in groundwater contamination.
resolubilize as conditions change.

Chemical Reduction/oxidation chemically converts hazardous contaminants to In situ chemical oxidation retained.

Oxidation/Reduction |non-hazardous or less toxic compounds that are more stable, less
mobile, and/or inert.

Biological/ Enhanced Application of nutrients, oxygen, and microorganisms to accelerate the |Applicable for biological treatment
Bioremediation Bioremediation natural biodegradation of organic compounds. of both petroleum-impacted soils

(Aerobic) and groundwater.

Enhanced Same as aerobic process with the omission of oxygen application. The Not appropriate for chemicals of

Bioremediation anaerobic process degrades organics generally slower than the aerobic concern.

(Anaerobic) process.

Bioventing Oxygen is delivered to contaminated unsaturated soils by forced air Applicable. Soil vapor extraction

movement (either extraction or injection of air) to increase oxygen
concentrations and stimulate biodegradation.

retained as In Situ Treatment
technology; influx of air through
SVE operation increases oxygen
concentrations in unsaturated/smear
zone.

Phytoremediation

Phytoremediation is a process that uses plants to remove, transfer, stabilize,
and destroy contaminants in soil and sediment. Contaminants may be either
organic or inorganic.

Not appropriate for site conditions.

Thermal

Vitrification

Using high temperatures to melt soil and bind chemicals in a stable non-
crystalline solid that resists leaching. Organics are destroyed by pyrolysis.

Not appropriate for chemicals of
concern.
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TABLE 8

GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, AND PROCESS OPTIONS FOR SOIL
FORMER CIRCLE K SITE
Seattle, Washington

Page 6 of 6

General Response

Remedial

Action Technologies Process Options Description Evaluation Comments
In Situ Treatment | Thermal Electrical Resistive Applying electrical current for heating subsurface soils to volatilize More cost-effective methods are
(continued) (continued) Heating contaminants into the vapor phase for removal by soil vapor extraction. available.
Steam-Enhanced Vapor |Vapor extraction with the addition of steam to increase chemical mobility and  [More cost-effective methods are
Extraction removal rate. available.
Radio Frequency Application of radio frequency waves to heat soil and vaporize volatile organics. | Experimental. More tested and cost-
Heating Volatiles are then collected for destruction or treatment. effective methods are available.
Disposal Offsite Management Unit Disposal of soil in a permitted offsite management unit. Applicable for offsite disposal at a
licensed landfill facility.
Onsite Containment Containment of soil onsite. Not appropriate for site conditions.
Reuse/Recycling Onsite Backfilling Onsite reuse/recycling of site materials for suitable applications in accordance |Not appropriate for site conditions.
with applicable local, state, and federal regulations.
Grading Onsite reuse/recycling of site materials for suitable applications in accordance [Not appropriate for site conditions.

with applicable local, state, and federal regulations. One option may be reuse
treated soil onsite to consolidated impacted soils or bring low areas within an
impacted zone to grade prior to placement of a cover.

Note:

Bold text in table indicates the Process Option is included for further consideration.
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TABLE 9

Page 1 of 4

GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, AND PROCESS OPTIONS FOR GROUNDWATER
FORMER CIRCLE K SITE
Seattle, Washington

General Response

Remedial

Phase Carbon

Action Technologies Process Options Description Evaluation Comments

Institutional Addressed under Evaluation of General Response Actions, Remedial Technologies, and Process Options for Soil (see Table 1).

Controls

Containment Covers Addressed under Evaluation of General Response Actions, Remedial Technologies, and Process Options for Soil (see Table 1).

Vertical Barriers Addressed under Evaluation of General Response Actions, Remedial Technologies, and Process Options for Soil (see Table 1).

Collection Extraction Extraction Wells Series of wells to extract contaminated groundwater. Applicable for removal of petroleum-
impacted groundwater for above-
ground treatment; serve as hydraulic
control. Retained for chemical
oxidation and bioremediation.

Extraction/Injection Inject treated or uncontaminated groundwater to increase flow to Applicable for removal of petroleum-
Wells extraction wells. impacted groundwater for above-
ground treatment; serve as hydraulic
control. Retained for chemical
oxidation and bioremediation.
Subsurface Drains |Interceptor Trenches Perforated pipe in trenches backfilled with porous media to collect Not appropriate for site conditions.
contaminated water.

Aboveground Physical/Chemical |Adsorption/ In liquid adsorption, solutes concentrate at the surface of a sorbent, Applicable for above-groundwater

Treatment Absorption - thereby reducing their concentration in the bulk liquid phase. Ground |treatment of extracted petroleum-

(assuming Granulated Activated ([water is pumped through a series of canisters or columns containing |impacted groundwater. Retained for

extraction) Carbon (GAC)/Liquid |activated carbon to which dissolved organic contaminants adsorb. chemical oxidation and

Periodic replacement or regeneration of saturated carbon is required.

bioremediation recirculation.

Adsorption
Air Stripping/Air Volatile organics are partitioned from extracted ground water by increasing |Other more cost effective treatment
Sparging the surface area of the contaminated water exposed to air. Aeration methods [methods are available.

include packed towers, diffused aeration, tray aeration, and spray aeration.

lon Exchange

lon exchange removes ions from the agueous phase by exchange with
counter ions on the exchange medium.

Other more cost effective treatment
methods are available.

Precipitation/
Coagulation/

This process transforms dissolved contaminants into an insoluble solid,
facilitating the contaminant's subsequent removal from the liquid phase by

Other more cost effective treatment
methods are available.

Flocculation sedimentation or filtration. The process usually uses pH adjustment, addition
of a chemical precipitant, and flocculation.
Separation Separation techniques concentrate contaminated waste water through Other more cost effective treatment

physical and chemical means. Includes distillation, filtration. ultrafiltration/
microfiltration, freeze crystallization, membrane pervaporation, and reverse

0SMOSIS.

methods are available.
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TABLE 9 Page 2 of 4

GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, AND PROCESS OPTIONS FOR GROUNDWATER
FORMER CIRCLE K SITE
Seattle, Washington

General Response Remedial
Action Technologies Process Options Description Evaluation Comments
Aboveground Physical/Chemical |Sprinkler Irrigation The process that involves the pressurized distribution of volatile organic Not appropriate for site conditions.
Treatment (continued) compound (VOC)-laden water through a standard sprinkler irrigation system.
(assuming UV Oxidation Ultraviolet (UV) radiation, ozone, and/or hydrogen peroxide are used to Not appropriate for site conditions.
extraction) destroy organic contaminants as water flows into a treatment tank. If ozone
(continued) is used as the oxidizer, an ozone destruction unit is used to treat collected
off-gases from the treatment tank and downstream units where ozone gas
may collect, or escape.
Biological/ Bioreactors Contaminants in extracted groundwater are put into contact with Not appropriate for site conditions.
Bioremediation microorganisms in attached or suspended growth biological reactors. In
suspended systems, such as activated sludge, contaminated groundwater is
circulated in an aeration basin. In attached systems, such as rotating
biological contractors and trickling filters, microorganisms are established on
an inert support matrix.
Constructed Wetlands [The constructed wetlands-based treatment technology uses natural Not appropriate for site conditions.
geochemical and biological processes inherent in an artificial wetland
ecosystem to accumulate and remove metals, explosives, and other
contaminants from influent waters. The process can use a filtration or
degradation process.
In Situ Treatment  |Physical/Chemical |Air Sparging Air is injected into saturated matrices to remove contaminants through Applicable for desorbing low molecular
volatilization. weight petroleum hydrocarbons from
saturated zone. Retained for SVE/air
sparging.
Bioslurping Bioslurping combines the two remedial approaches of bioventing and LNAPL not present at the site.

vacuum-enhanced free-product recovery. Bioventing stimulates the aerobic
bioremediation of hydrocarbon-contaminated soils. Vacuum-enhanced free-
product recovery extracts light non-aqueous phase liquids (LNAPLS) from
the capillary fringe and the water table.

Soil Vapor Extraction [A vacuum is applied to wells screen in the unsaturated zone. The flow |Applicable to Site conditions.
(SVE)/Bioventing of oxygenated air through the vadose zone enhances natural
biodegradation of petroleum hydrocarbon compounds in soil. SVE can
also be used to apply a negative pressure in the subsurface to mitigate
potential vapor intrusion.

Dual Phase Extraction |A high vacuum system is applied to simultaneously remove various LNAPL not present at the site.
combinations of contaminated groundwater, separate-phase petroleum
product (LNAPLSs), and hydrocarbon vapor from the subsurface.
Fluid/Vapor Extraction |A high vacuum system is applied to simultaneously remove liquid and |Other more cost-effective treatment
gas from low permeability or heterogeneous formations. options are available.
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TABLE 9

Page 3 0of 4

GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, AND PROCESS OPTIONS FOR GROUNDWATER
FORMER CIRCLE K SITE
Seattle, Washington

General Response
Action

Remedial
Technologies

Process Options

Description

Evaluation Comments

In Situ Treatment
(continued)

Physical/Chemical
(continued)

Hot Water or Steam
Flushing/Stripping

Steam is forced into an aquifer through injection wells to vaporize volatile
and semivolatile contaminants. Vaporized components rise to the
unsaturated zone where they are removed by vacuum extraction and then
treated.

Other more cost-effective treatment
options are available.

Hydrofracturing

Injection of pressurized water through wells into low permeability and over-
consolidated sediments. Cracks are filled with porous media that serve as
substrates for bioremediation or to improve pumping efficiency.

Not appropriate for site conditions.

In-Well Air Stripping

Air is injected into a double screened well, lifting the water in the well and
forcing it out the upper screen. Simultaneously, additional water is drawn in
the lower screen. Once in the well, some of the VOCs in the contaminated
groundwater are transferred from the dissolved phase to the vapor phase by
air bubbles. The contaminated air rises in the well to the water surface
where vapors are drawn off and treated by a soil vapor extraction system.

Other more cost-effective treatment
options are available.

Passive/Reactive
Treatment Wallls

These barriers allow the passage of water while causing the degradation or
removal of contaminants by employing such agents as zero-valent metals,
chelators (ligands selected for their specificity for a given metal), sorbents,
microbes, and others.

Not appropriate for site conditions.

Biological/
Bioremediation

Co-metabolic Treatment

Injection of a dilute solution of primary substrate (e.g., toluene, methane) into
the contaminated ground water zone to support the co-metabolic breakdown
of targeted organic contaminants.

Not appropriate for chemicals of
concern.

Enhanced
Biodegradation

Rate of bioremediation of organic contaminants by microbes is
enhanced by increasing the concentration of electron acceptors and
nutrients in groundwater. Oxygen is the main electron acceptor for
aerobic bioremediation. Nitrate serves as an alternative electron
acceptor under anoxic conditions.

Applicable for biological treatment of
both petroleum-impacted soils and
groundwater.

Natural Attenuation

Natural subsurface processes such as dilution, volatilization,
biodegradation, adsorption, and chemical reactions with subsurface
materials are allowed to reduce contaminant concentrations to
acceptable levels.

Applicable.

Phytoremediation

Phytoremediation is a set of processes that uses plants to remove, transfer,
stabilize and destroy organic/inorganic contamination in groundwater,
surface water, and leachate.

Not appropriate for site conditions.
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TABLE 9 Page 4 of 4

GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, AND PROCESS OPTIONS FOR GROUNDWATER
FORMER CIRCLE K SITE

Seattle, Washington

General Response Remedial
Action Technologies Process Options Description Evaluation Comments
Disposal/Discharge |Onsite Storm Drain Discharge of treated groundwater to storm drain. Not appropriate for site conditions.
Offsite Publicly Owned Discharge treated groundwater to POTW. Applicable and retained for
Treatment Works disposal/discharge of treated water
(POTW) generated during dewatering
activities.
Reuse/Recycling  |Onsite/Offsite Landscape Irrigation Use of treated groundwater for landscape irrigation. Not appropriate for site conditions.
Note:

Bold text in table indicates the Process Option is included for further consideration.
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TABLE 10

POTENTIAL REMEDIAL PROCESS OPTIONS FOR SOIL AND GROUNDWATER
FORMER CIRCLE K SITE
Seattle, Washington

MTCA General Soil and Groundwater
Preference® Technology Description Process Option
1 Reuse or Recycling Soil
Onsite: Soil for backfill/grading
Offsite: Soil for daily landfill cover material
2 Destruction or Detoxification Thermal Desorption
In Situ Bioremediation
In Situ Chemical Oxidation
3 Separation Followed by Reuse or Destruction |Excavation
Soil Vapor Extraction
Soil Vapor Extraction with Air Sparging
Groundwater Extraction and Recirculation
4 Immobilization or Solidification None
5 Onsite or Offsite Disposal Offsite Management Unit (Landfill)
6 Containment Asphalt or Concrete Cover
7 Institutional Controls and Monitoring Deed Restriction
Compliance Monitoring

Note:

Cleanup action components, in descending order, when assessing relative degree of long-term effectiveness
[WAC 173-340-360(3)(C)(iv)].
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TABLE 11

MTCA'S THRESHOLD CRITERIA
FORMER CIRCLE K SITE
Seattle, Washington

ALTERNATIVE 1 ALTERNATIVE 3
Excavation and Offsite ALTERNATIVE 2 Soil Vapor Extraction with ALTERNATIVE 4 ALTERNATIVE 5
Threshold Criteria Disposal Soil Vapor Extraction Air Sparging In Situ Chemical Oxidation In Situ Bioremediation

Protection of Human
Health and
Environment

Excavation and offsite
disposal of impacted soils
eliminates direct human
contact. Residual
contaminant mass would
remain under the building
and off site beneath the
adjacent streets.

Soil vapor extraction provides
mass removal in the
unsaturated zone (prevents
leaching to groundwater) and
mitigates potential vapor
migration into site buildings.

Asphalt pavement cover and
deed restrictions prevent direct
human contact with impacted
media.

Soil vapor extraction with air
sparging provides mass
removal in the saturated and
unsaturated zone and
mitigates potential vapor
migration into site buildings.

Asphalt pavement cover and
deed restrictions prevent
direct human contact with
impacted media.

Chemical oxidation transforms
contaminant mass within the
smear/saturated zone reducing
the risk of exposure through
the vapor intrusion pathway.

Bioremediation degrades
contaminant mass within the
smear/saturated zone
reducing the risk of exposure
through the vapor intrusion
pathway.

Applicable State and
Federal Laws

Yes.

Yes.

Yes

Yes

Yes.

Point of Compliance

The soil point of compliance
is from the ground surface to
the uppermost groundwater
saturated zone throughout
the site based on the vapor
intrusion pathway.

The groundwater point of
compliance is throughout
the site.

The soil point of compliance is
from the ground surface to the
uppermost groundwater
saturated zone throughout the
site based on the vapor
intrusion pathway.

The groundwater point of
compliance is throughout the
site.

The soil point of compliance
is from the ground surface to
the uppermost groundwater
saturated zone throughout
the site based on the vapor
intrusion pathway.

The groundwater point of
compliance is throughout
the site.

The soil point of compliance is
from the ground surface to the
uppermost groundwater
saturated zone throughout the
site based on the vapor
intrusion pathway.

The groundwater point of
compliance is throughout the
site.

The soil point of compliance
is from the ground surface
to the uppermost
groundwater saturated zone
throughout the site based on
the vapor intrusion pathway.

The groundwater point of
compliance is throughout
the site.

Compliance Monitoring

Confirmation soil samples
would be collected and
analyzed to evaluate
compliance with soil cleanup
levels.

Quarterly groundwater
confirmation monitoring
would be conducted until
cleanup standards are met;
to assess treatment
effectiveness, and evaluate
groundwater quality.

Long-term vapor monitoring
would be performed to estimate

mass removal, assess treatment

effectiveness (including vapor
mitigation), and satisfy air
discharge requirements.

Quarterly groundwater
confirmation monitoring would
be conducted until cleanup
standards are met; to assess
treatment effectiveness, and
evaluate groundwater quality.

Long-term vapor monitoring
would be performed to
estimate mass removal,
assess treatment
effectiveness (including
vapor mitigation), and satisfy
air discharge requirements.

Quarterly groundwater
confirmation monitoring
would be conducted until
cleanup standards are met;
to assess treatment
effectiveness, and evaluate
groundwater quality.

Quarterly groundwater
confirmation monitoring would
be conducted until cleanup
standards are met; to assess
treatment effectiveness, and
evaluate groundwater quality.

Quarterly groundwater
confirmation monitoring
would be conducted until
cleanup standards are met;
to assess treatment
effectiveness, and evaluate
groundwater quality.
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TABLE 12

PROTECTIVENESS OF HUMAN HEALTH AND THE ENVIRONMENT

FORMER CIRCLE K SITE
Seattle, Washington

Sub-criteria

ALTERNATIVE 1
Excavation and Offsite Disposal

ALTERNATIVE 2
Soil Vapor Extraction

ALTERNATIVE 3
Soil Vapor Extraction with Air Sparging

ALTERNATIVE 4
In Situ Chemical Oxidation

ALTERNATIVE 5
In Situ Bioremediation

Degree to which existing risks
are reduced.

Excavation and offsite disposal of impacted
soils eliminates direct human contact,
leaching to groundwater. The ongoing
contaminant source to groundwater is
reduced.

Offsite contamination and contamination
under the building is not addressed;
therefore, a potential for vapor intrusion from
residual contamination exists.

Soil vapor extraction provides mass removal
in the unsaturated zone (prevents leaching
to groundwater) and mitigates potential
vapor migration into site buildings.

Asphalt pavement cover and deed
restrictions prevent direct human contact
with impacted media.

Soil vapor extraction provides mass removal in the
unsaturated zone (prevents leaching to
groundwater) and prevents potential vapor migration
into site buildings.

Air sparging volatilizes groundwater contaminants in
the saturated zone and promotes biodegradation in
the saturated and unsaturated zones by increasing
oxygen concentrations.

Asphalt pavement cover and deed restrictions
prevent direct human contact with impacted media.

Chemical oxidation involves
reduction/oxidation (redox) reactions that
chemically convert hazardous
compounds to non-hazardous or less
toxic compounds through transfer of
electrons from one compound to another.

Asphalt pavement cover and deed
restrictions prevent direct human contact
with impacted media.

Bioremediation degrades contaminant
mass within the smear/saturated zone
reducing the potential for contaminant
migration to surface water.

Asphalt pavement cover and deed
restrictions prevent direct human contact
with impacted media.

Time required in reducing risk
and attaining cleanup
standards.

Remediation and site restoration activities
completed within 1 year. Performance
groundwater monitoring conducted for an
additional 5 years following remediation and
restoration activities.

It is estimated cleanup levels on site would
be attained within 1 year of completion.
Because excavation could not be performed
in the off property impacted areas, full
cleanup could not be performed in a
reasonable time period.

Remedial construction activities completed
within 1 year with long-term operation of soil
vapor extraction system.

Because the source mass is not removed,
the restoration time frame is expected to be
several decades.

Remedial construction activities completed within
1 year with long-term operation of air sparge and
soil vapor extraction systems.

It is estimated cleanup levels would be attained
within 10 to 15 years.

Remedial construction activities will likely
require multiple applications of chemicals
over the course of several years.

It is estimated cleanup levels would be
attained within 3 to 5 years.

Remedial construction activities will
likely require multiple applications of
bioremediation components over the
course of several years.

It is estimated cleanup levels would be
attained within 3 to 5 years.

Onsite and offsite risks from
implementing alternative.

Onsite risk includes worker contact with
impacted media during remediation
activities.

Offsite risk includes potential spillage of
impacted soils during transport to landfill
facility, potential dust exposure during
excavation and biological
amendment/backfill activities, and discharge
of treated water.

Onsite risk includes worker contact with
impacted media during remediation
activities.

Offsite risk to the community and
environment include discharge of treated air.

Onsite risk includes worker contact with impacted
media during remediation activities.

Offsite risk to the community and environment
include discharge of treated air.

Onsite risk includes worker contact with
impacted media and oxidation chemicals
during remediation activities.

Offsite risk includes potential spillage of
oxidation chemicals.

Onsite risk includes worker contact with
impacted media during remediation
activities.

Offsite risk potential is low.

Improvement of overall
environmental quality.

Will permanently reduce human exposure.

Very little impact to environment for disposal
of impacted soils at licensed landfill facility.

Soil vapor extraction will reduce contaminant
mass over the long-term.

Soil vapor extraction would reduce potential
for vapor intrusion to site buildings.

Soil vapor extraction would reduce potential for
vapor intrusion to site buildings.

Air sparging with soil vapor extraction will reduce
contaminant mass over the long-term.

In situ chemical oxidation within the
smear/saturated zone reduces the
contaminant mass over the long-term
and reduces potential contaminant
migration.

Biological degradation within
smear/saturated zone reduces
contaminant mass and potential
contaminant migration.

“Benefit” Score

5

5

Note:

Alternatives are ranked on a scale of 1 to 10 based on how each alternative satisfies the listed criteria (1 = does not meet criteria, 10 = meets criteria completely).
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TABLE 13 Page 1 of 2
PERMANENT REDUCTION OF TOXICITY, MOBILITY, OR VOLUME
FORMER CIRCLE K SITE
Seattle, Washington
ALTERNATIVE 1 ALTERNATIVE 3
Excavation and Offsite ALTERNATIVE 2 Soil Vapor Extraction with ALTERNATIVE 4 ALTERNATIVE 5

Sub-Criteria

Disposal

Soil Vapor Extraction

Air Sparging

In Situ Chemical Oxidation

In Situ Bioremediation

Reduction or elimination of
hazardous substance
releases and sources of
releases.

Excavation of impacted soils
removes majority of contaminant
mass from the Site. Residual
petroleum hydrocarbons, offsite
and under the building, would be

naturally attenuated and/or

biological degraded (i.e., portion
of backfill amended with oxygen

release compound or
equivalent).

Contaminant mass is
removed from the
unsaturated zone through
long-term operation of soil
vapor extraction system.

Contaminant mass is

removed from the unsaturated
and saturated zones through

long-term operation of soil
vapor extraction and air
sparging systems.

Contaminant mass is
removed from the saturated
zone through long-term
operation of in situ chemical
oxidation system.

Contaminant mass is
removed through long-term
operation of a
bioremediation system.

Adequacy of alternative in
destroying hazardous
substances.

Extracted groundwater

(dewatering during excavation
activities) treated using granular
activated carbon; mass transfer
through adsorption as opposed

to contaminant destruction.
Introduction of biological

amendment accelerates natural

processes. Contaminant
breakdown is complete.

Extracted vapor treated
using granular activated
carbon; mass transfer
through adsorption as
opposed to contaminant
destruction.

Extracted vapor treated using

granular activated carbon;
mass transfer through
adsorption as opposed to
contaminant destruction.

Introduction and recirculation
of chemical oxidant
accelerated destruction of
contaminant. Contaminant is
chemically converted, through
redox reactions, to less toxic
compounds.

Introduction and
recirculation of bacterial
consortium and
macronutrients accelerates
natural processes.
Contaminant breakdown is
complete.

Irreversibility of waste
treatment process.

Impacted soils are transported
to and managed in a licensed

landfill facility.

Mass transfer through
adsorption as opposed to
contaminant destruction.

Biological treatment is

irreversible; enhancement of a

natural process.

Mass transfer through
adsorption as opposed to
contaminant destruction.

Mass transfer through
adsorption as opposed to
contaminant destruction.

Chemical oxidation is
irreversible.

Biological treatment is
irreversible; enhancement
of a natural process.
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TABLE 13 Page 2 of 2

PERMANENT REDUCTION OF TOXICITY, MOBILITY, OR VOLUME
FORMER CIRCLE K SITE
Seattle, Washington

ALTERNATIVE 1 ALTERNATIVE 3
Excavation and Offsite ALTERNATIVE 2 Soil Vapor Extraction with ALTERNATIVE 4 ALTERNATIVE 5
Sub-Criteria Disposal Soil Vapor Extraction Air Sparging In Situ Chemical Oxidation In Situ Bioremediation

Characteristics and quantity | Biodegradation by-products are | Extracted soil vapor would | Extracted soil vapor would be | Chemical oxidation by- Biodegradation by-
of treatment residuals inert. be treated prior to treated prior to discharge. products are non-hazardous. | products are inert.
generated. discharge. Treatment Treatment residuals are non-

residuals are non- hazardous.

hazardous.
Score 4 7 7 8 9

Note:

Alternatives are ranked on a scale of 1 to 10 based on how each alternative satisfies the listed criteria (1 = does not meet criteria, 10 = meets criteria completely).
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TABLE 14

LONG-TERM EFFECTIVENESS
FORMER CIRCLE K SITE
Seattle, Washington

Sub-Criteria

ALTERNATIVE 1
Excavation and Offsite
Disposal

ALTERNATIVE 2
Soil Vapor Extraction

ALTERNATIVE 3
Soil Vapor Extraction
with Air Sparging

ALTERNATIVE 4
In Situ Chemical
Oxidation

ALTERNATIVE 5
In Situ Bioremediation

Degree of certainty that alternative
will be successful.

Excavation of impacted soils
removes majority of contaminant
mass from on site. Residual
contaminant mass will remain
beneath the building and offsite.
Residual petroleum
hydrocarbons would be naturally
attenuated and/or biological
degraded via strategically placed
amended backfill.

Contaminant mass
removal via soil vapor
extraction would be slow
and require long-term
operation; vapor
mitigation maintained
through continual
operation of soil vapor
extraction system.

Contaminant mass
removal via soil vapor
extraction and air sparging
would require long-term
operation; vapor mitigation
maintained through
continual operation of solil
vapor extraction system.

Contaminant mass
removal via chemical
oxidation would require
long-term operation of the
in situ chemical oxidation
system.

Natural attenuation data
indicate biological
degradation is occurring.
Biological degradation of
petroleum hydrocarbons is
well documented.

Magnitude of residual risk.

Residual risk would be moderate.
Potential vapor intrusion risk from
remaining contaminant mass
beneath the building. Residual
petroleum hydrocarbons would
be naturally attenuated and/or
biological degraded.

Contaminant mass would
be removed slowly over
the long-term through
operation of the soil
vapor extraction system.
Soil vapor extraction
system manages vapor
intrusion pathway risk.

Contaminant mass would
be removed slowly over
the long-term through
operation of the soil vapor
extraction system. Soll
vapor extraction system
manages vapor intrusion
pathway risk.

Contaminant mass would
be removed over the long-
term through operation of
the in situ chemical
oxidation system.

Contaminant mass would
be removed over the long-
term through operation of
the bioremediation system

Effectiveness of controls required
to manage treatment residues or
remaining wastes.

Excavation of impacted soils
permanently removes
contaminant mass from the site.
Long-term reliability of licensed
landfill facility is expected to be
adequate. Biological
amendments longevity is
estimated at approximately

1 year. Operations and
maintenance (O&M) is not
required; groundwater monitoring
performed.

Contaminant mass
removal effective
provided reliable
operation of soil vapor
extraction system.

Vapor mitigation
maintained by continual
operation of soil vapor
extraction system.

Contaminant mass
removal effective provided
reliable operation of soil
vapor extraction and air
sparging systems.

Vapor mitigation
maintained by continual
operation of soil vapor
extraction system.

Contaminant mass
removal effective provided
reliable operation of the

in situ chemical oxidation
system.

Contaminant mass
removal effective provided
reliable operation of the
bioremediation system.

Score

4

Note:

Alternatives are ranked on a scale of 1 to 10 based on how each alternative satisfies the listed criteria (1 = does not meet criteria, 10 = meets criteria completely).
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TABLE 15

SHORT-TERM RISKS
FORMER CIRCLE K SITE

Seattle, Washington

ALTERNATIVE 3 ALTERNATIVE 4
ALTERNATIVE 1 ALTERNATIVE 2 Soil Vapor Extraction with In Situ Chemical ALTERNATIVE 5
Sub-Criteria Excavation and Offsite Disposal Soil Vapor Extraction Air Sparging Oxidation In Situ Bioremediation

Protection of human
health during construction
and implementation

Remediation worker risk due to
potential contact with impacted
media during excavation/
dewatering activities.

Fugitive dust emissions could be
generated during soil handling and
mixing of biological amendment
(i.e., fine powder) with backfill.
Use of water could control fugitive
dust.

Offsite transport of impacted soils
would present risks for spillage
and vehicle accident.

Remediation worker risk due
to potential contact with
impacted media during
installation, operation, and
maintenance of the soil vapor
extraction system.

Remediation worker risk due
to potential contact with
impacted media during
installation, operation, and
maintenance of the soil
vapor extraction system.

Remediation worker risk
due to potential contact
with impacted media during
installation and operation of
the in situ chemical
oxidation system.

Remediation worker risk
due to potential contact
with impacted media
during installation and
operation of the in situ
bioremediation system.

Degree of risk prior to
attainment of cleanup
standards

High degree of risk to workers
(contact with impacted media) and
moderate risk to the community
and environment (dust, impacted
soil spillage, and discharge of
treated water).

Moderate degree of risk to
workers (contact with
impacted media) and minimal
risk to the community and
environment (discharge of
treated air).

Moderate degree of risk to
workers (contact with
impacted media) and
minimal risk to the
community and environment
(discharge of treated air).

Moderate degree of risk to
workers (contact with
impacted media) and
minimal risk to the
community and
environment (use of
chemical oxidant).

Moderate degree of risk to
workers (contact with
impacted media) and
minimal risk to the
community and
environment (use of
macronutrient).

Time to achieve

Soil cleanup levels would be

Because the source mass is

It is estimated soil and

It is estimated soil and

It is estimated soil and

objectives attained following excavation of not removed, the restoration | groundwater cleanup levels | groundwater cleanup levels | groundwater cleanup
impacted soils except for residual | timeframe is expected to be | would be attained within would be attained within levels would be attained
contaminant mass beneath the several decades. Soil vapor |10 to 15 years. 3to 5 years. within 3 to 5 years.
building and off site. Soil cleanup | extraction by itself does not
levels in off property impacted address groundwater
areas would not be achieved in a | contamination.
reasonable timeframe.

Score 4 6 6 8 9

Note:

Alternatives are ranked on a scale of 1 to 10 based on how each alternative satisfies the listed criteria (1 = does not meet criteria, 10 = meets criteria completely).
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TABLE 16

ABILITY TO IMPLEMENT
FORMER CIRCLE K SITE
Seattle, Washington

Sub-Criteria

ALTERNATIVE 1
Excavation and Offsite Disposal

ALTERNATIVE 2
Soil Vapor Extraction

ALTERNATIVE 3
Soil Vapor Extraction with Air Sparging

ALTERNATIVE 4
In Situ Chemical Oxidation

ALTERNATIVE 5
In Situ Bioremediation

Consideration of whether
alternative is technically
possible.

Technically possible, although excavation is
difficult due to physical constraints and
proximity to buildings and public right-of-
way.

Sheet pile shoring will be implemented to
prevent unstable excavation wall conditions.

Soil vapor extraction system installation,
operation, and monitoring are relatively
straightforward.

Soil vapor extraction and air sparging system
installation, operation, and monitoring are
relatively straightforward.

In situ chemical oxidation system
installation, operation, and monitoring are
relatively straightforward.

In situ bioremediation system installation,
operation, and monitoring are relatively
straightforward.

Availability of necessary offsite
facilities, services, and
materials.

Adequate offsite facilities, services, and
materials are available.

Adequate offsite facilities, services, and
materials are available.

Adequate offsite facilities, services, and
materials are available.

Adequate offsite facilities, services, and
materials are available.

Adequate offsite facilities, services, and
materials are available.

Administrative and regulatory
requirements.

Requirements include, but not limited to, the
following: general construction permit,
National Pollutant Discharge Elimination
System (NPDES) permit. Permitting
process may require up to 6 months.

Requirements include, but not limited to, the
following: general construction permit, air
discharge permit. Permit process may require
up to 6 months.

Requirements include, but not limited to, the
following: general construction permit, air
discharge permit. Permit process may require
up to 6 months.

Requirements include, but not limited to,
the following: general construction permit
and Underground Injection Control (UIC)
permit. Permit process may require up to
6 months.

Requirements include, but not limited to,
the following: general construction permit,
and UIC permit. Permit process may
require up to 6 months.

Scheduling, size, and
complexity.

Dry season is more suitable for construction
activities.

Scheduling/traffic control for transportation
of impacted soils offsite (in excess of
150 truck loads).

Maintaining access to on site businesses
during construction activities.

Dry season is more suitable for construction
activities.

Installation of five soil vapor extraction wells.
System installation would consist of trenching,
piping, backfilling and construction of an onsite
enclosure to house system components.

Dry season is more suitable for construction
activities.

Installation of five soil vapor extraction wells and
12 air sparging wells. System installation would
consist of trenching, piping, backfilling, and
construction of an onsite enclosure to house
system components.

Dry season is more suitable for construction
activities.

Installation of five vertical multi-purpose
wells and two horizontal wells. System
installation would consist of trenching,
piping, backfilling, and construction of an
onsite enclosure to house system
components.

Dry season is more suitable for
construction activities.

Installation of five vertical multi-purpose
wells and two horizontal wells. System
installation would consist of trenching,
piping and backfilling and construction of
an onsite enclosure to house system
components.

Monitoring requirements.

Confirmation soil samples would be
collected and analyzed to evaluate
compliance with soil cleanup levels.

Groundwater monitoring would be
performed to assess the effectiveness of the
impacted soil removal and evaluate
groundwater quality.

Long-term vapor monitoring would be
performed to estimate mass removal, assess
treatment effectiveness (including vapor
mitigation), and satisfy air discharge
requirements.

Long-term groundwater monitoring would be

performed to assess treatment effectiveness,
and evaluate groundwater quality.

Long-term vapor monitoring would be
performed to estimate mass removal, assess
treatment effectiveness (including vapor
mitigation), and satisfy air discharge
requirements.

Long-term groundwater monitoring would be

performed to assess treatment effectiveness,
and evaluate groundwater quality.

Long-term groundwater monitoring would
be performed to assess treatment
effectiveness, and evaluate groundwater
quality.

Long-term groundwater monitoring would
be performed to assess treatment
effectiveness and evaluate groundwater
quality.

Access for construction,
operations, and monitoring.

Available. Periodic site access for
groundwater monitoring.

Traffic control required for entrance and
egress of construction equipment and haul
trucks.

Available. Access required for well and system
installation.

Periodic site access required for soil vapor
extraction system operation, maintenance, and
groundwater monitoring.

Available. Access required for well and system
installation.

Periodic site access required for soil vapor
extraction and air sparging system operation,
maintenance, and groundwater monitoring.

Available. Access required for well and
system installation.

Periodic site access required for in situ
chemical oxidation system operation,
maintenance, and groundwater monitoring.

Available. Access required for well and
system installation.

Periodic site access required for
bioremediation system operation,
maintenance, and groundwater monitoring.

Integration with existing facility
operations and other current or
potential remedial actions.

Site utilities would be temporarily
relocated/restored as part of steel sheet pile
installation and excavation activities.

Highest degree of disturbance to site
infrastructure of the evaluated alternatives.

Moderate degree of disturbance to site
infrastructure during well installation and
system construction. Minimal disturbance
during long-term system operation and
maintenance and monitoring activities.

Moderate degree of disturbance to site
infrastructure during well installation and system
construction. Minimal disturbance during long
term system operation and maintenance and
monitoring activities.

Moderate degree of disturbance to site
infrastructure during well installation and
system construction. Minimal disturbance
during long-term system operation and
maintenance and monitoring activities.

Moderate degree of disturbance to site
infrastructure during well installation and
system construction. Minimal disturbance
during long-term system operation and
maintenance and monitoring activities.

“Benefit” Score

4

8

8

8

Note:

Alternatives are ranked on a scale of 1 to 5 based on how each alternative satisfies the listed criteria (1 = does not meet criteria, 5 = meets criteria completely).

DRAFT RI/FS Report - Former Circle K Site

w:\201611696010.00_ecology_circlek_seattle\2017_ri-fs_rpt\tables\table 16 - implementability.doc

K/J 1696010.00




TABLE 17 Page 1 of 2
POTENTIAL ACTION-SPECIFIC APPLICABLE, RELEVANT, AND APPROPRIATE REQUIREMENTS (ARARS)
FORMER CIRCLE K SITE
Seattle, Washington
ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 ALTERNATIVE 4 | ALTERNATIVE 5
Excavation and Soil Vapor Soil Vapor Extraction | In Situ Chemical In Situ
Federal/State Citation Offsite Disposal Extraction with Air Sparging Oxidation Bioremediation

Clean Water Act (CWA)

National Pollutant Discharge Elimination System (NPDES)

Applicable for groundwater treatment and discharge.

Safe Drinking Water Act (National Primary and Secondary
Drinking Water Regulations)

The remedial actions are being completed to reduce chemical concentrations in soil and groundwater to MTCA
Method A (unrestricted use) cleanup levels.

Resource Conservation and Recovery Act (RCRA)

Waste generated during the remedial action will be characterized and disposed per RCRA, as implemented by the State
of Washington Danger Waste Regulations (WAC 173-303).

Clean Air Act, as Amended

Applicable for vapor treatment and discharge; production of air emissions.

Endangered Species Act (ESA)

Threatened or endangered species are known to inhabit the general area, but not the Cornet Bay Marina. Site activities
will not jeopardize threatened or endangered species.

National Historic Preservation Act, Archeological Resources
Protect (36 CFR 800)

Historically significant archeological resources are not known to be present at the site. Historically significant properties
will not be disturbed by any remedial action proposed.

Occupational Safety and Health Act (29 CFR 1910)

Site activities will be performed under appropriate Occupation Safety and Health Act standards and WISHA
requirements.

Standards Applicable to Transporters of Hazardous Waste
(29 CFR 107, 29 CRF 171)

Hazardous waste, if any, generated at the site will be characterized/waste profiled as required to determine packaging,
handling, and transportation requirements.

STATE or LOCAL

Dangerous Waste Regulations (WAC 173-303)

Waste generated during the remedial action will be characterized and disposed per RCRA, as implemented by the State
of Washington Danger Waste Regulations (WAC 173-303).

Model Toxics Control Act (MTCA) (WAC 173-340)

Applicable to all aspects of the project. Each remedial alternative would be completed in accordance with MTCA
regulations.

State Clean Air Act (RCW 70.94)

Applicable for vapor treatment and discharge; production of air emissions.

Washington Industrial Safety and Health Act (WISHA)
(WAC 296-62)

Site activities will be performed under appropriate Washington Industrial and Safety and Health Act standards.

Water Pollution Control Act (RCW 90.48)

Applicable for discharge of effluents from remediation activities.

Water Quality Standards for Groundwater of the State of
Washington (WAC 173-200)

The remedial actions are being completed to reduce chemical concentrations in groundwater to MTCA Method A
(unrestricted use) cleanup levels.

Underground Injection Control (WAC 173-218)

Applicable for chemical oxidation and bioremediation recirculation systems.

Maximum Environmental Noise Levels (WAC 173-60)

Relevant depending on remedial action.
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TABLE 17

Page 2 of 2
POTENTIAL ACTION-SPECIFIC APPLICABLE, RELEVANT, AND APPROPRIATE REQUIREMENTS (ARARS)
FORMER CIRCLE K SITE
Seattle, Washington
ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 ALTERNATIVE 4 | ALTERNATIVE 5
Excavation and Soil Vapor Soil Vapor Extraction | In Situ Chemical In Situ
Federal/State Citation Offsite Disposal Extraction with Air Sparging Oxidation Bioremediation

Shoreline Management Act (RCW 90.58 and WAC 173-60)

Act directs local governments to develop and administer local shoreline master programs for regulation of uses of

shoreline of the state.

Minimum Standards for Construction and Maintenance of Wells
(WAC 173-160)

Soil borings and well construction to be completed in accordance with these regulations.

Maximum Environmental Noise Levels (WAC 173-60)

Applicable to all alternatives, especially those that include installation of a sheet pile bulkhead.

State Environmental Policy Act (SEPA) (WAC 197-11)

Applicable to each alternative.

Puget Sound Clean Air Regulatory Requirements

Applicable for vapor treatment and discharge; production of air emissions.

Land Development Standards (SBC)

Compliance with substantive conditions of local permits; stormwater regulations, demolition, clearing, and grading.

Building and Construction (SBC)

Compliance with substantive conditions of local building codes; building permits.

Notes:

ARARs = Applicable, relevant, and appropriate requirements

CFR = Code of Federal Regulations
WAC = Washington Administrative Code
RCW = Revised Code of Washington
SBC = Seattle Building Code
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TABLE 18

DISPROPORTIONATE COST ANALYSIS

FORMER CIRCLE K SITE
Seattle, Washington

ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 ALTERNATIVE 4 ALTERNATIVE 5
Benefit Weighting Excavation and Soil Vapor Soil Vapor Extraction | In Situ Chemical In Situ
Benefit Factor Offsite Disposal Extraction with Air Sparging Oxidation Bioremediation
Protectiveness (Table 12) 25% 4 5 5 6 9
Permanence (Table 13) 20% 4 7 7 8 9
Long-Term Effectiveness (Table 14) 30% 4 6 6 6 8
Short-Term Risks (Table 15) 15% 4 6 6 8 9
Ability to Implement (Table 16) 5% 4 8 6 8 8
Consideration of Public Concerns 5% 4 6 6 6 6
Total Weighted Benefits 100% 4.0 6.1 6.0 6.8 8.5
Cost (Million $) $2.498 $1.136 $1.232 $1.635 $1.657
Benefit/Cost Ratio 16 53 48 42 51
Benefit/Cost Ratio Relative to the
Most Permanent Alternative 0.3 1.0 0.9 0.8 1.0
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TABLE 19

EXCAVATION AND OFFSITE DISPOSAL (ESTIMATED COST), FEASIBILITY STUDY

FORMER CIRCLE K SITE
Seattle, Washington

Item Description Quantity Unit Unit Cost Extension Assumptions
IA. Preliminary Activities
Cleanup Action Plan (CAP) 1 lump sum $20,000 $20,000
Design (plans and specifications) 1 lump sum $120,000 $120,000
Topographical Survey 1 lump sum $10,000 $10,000
Permitting
General Demolition/Grading/Construction 1 lump sum 20,000 20,000
National Pollutant Discharge Elimination System (NPDES) 1 lump sum 10,000 10,000
City of Seattle Street use Permits 1 lump sum 15,000 15,000
Coordination with King County Metro 1 lump sum 10,000 10,000
Health and Safety Plan 1 lump sum $5,000 $5,000
Deed Restriction/Soil Management Plan 1 lump sum $30,000 $30,000
Item A. Estimated Cost $240,000
B. Impacted Soil Excavation and Disposal/Amend and Backfill/Compaction
Mobilization/Demobilization 1 lump sum $98,018 $98,018 8 percent of construction cost (Iltem C, excluding construction management).
Private Utility Locate 1 lump sum $2,000 $2,000
Site Security 1 lump sum $10,000 10,000 Temporary fencing, signage, etc.
Erosion Control 1 lump sum $10,000 10,000 Construction entrance, silt fence, catch basin protection, stockpile management, etc.
Traffic Control 20 day $500 10,000 Traffic control for dump trucks entering and leaving site.
Protect Existing Public Trees 1 lump sum $5,000 $5,000 3 trees.
Protect Existing Public Power Poles/Traffic Light/Overhead Bus Power 1 lump sum $15,000 $15,000 Perform in accordance with Seattle City Light requirements.
Remove and Replace Existing Sign 1 lump sum $5,000 $5,000
l/Abandon Monitoring Wells 5 well $1,000 $5,000 Wells MW-4, MW-13, MW-19, MW-20, and MW-21 require abandonment, located within designated excavation area.
Utility Disconnect/Re-Route 1 lump sum $40,000 $40,000 Estimate.
Steel Sheet Pile Length = 350 feet; Depth =20 feet.
Mobilization 1 lump sum $28,000 $28,000 8. percent of sheet pile install cost.
Materials/Installation/Removal 7,000 square feet $50 $350,000 Onsite excavation only - 4000 sf 350ft perimeter.
Shoring Monitoring Survey 1 lump sum $8,000 8,000 Survey for monitoring of potential settlement of City of Seattle street.
Sawcut Existing Pavement 350 linear feet $5 1,750
Demo and Remove Existing Pavement (4" to 6") 444 square yard $8 3,556
Haul and Dispose Pavement 96 ton $15 1,436
Excavation (landfill disposal) 2,963 cubic yard $15 $44.444 Load directly to trucks. Assume material previously profiled. Excavate to 15' bgs.
\Waste Profiling for Landfill Disposal 1 lump sum $1,000 $1,000 Use existing laboratory analytical data for landfill waste profiling.
Hauling 6,111 ton $15 $91,667 Hauling from site to landfill. Assumes wet soil.
Landfill Disposal 6,111 ton $45 $275,000 Non-hazardous waste - Subtitle D landfill facility in Seattle, Washington (Robanco/Allied Waste).
Soil Chemical Analyses (confirmation sampling)
TPH-Gasoline 50 sample 35 1,750 Discrete soil samples from excavation floor and sidewalls.
BTEX 50 sample 35 1,750
TPH-Diesel 50 sample 35 1,750
Metals 50 sample 75 3,750
On-Site Temporary Water Treatment System Construction/Dismantling 1 lump sum $30,000 30,000 Pumps, hoses, weir tanks, bag filters, and activated carbon vessels.
Discharge of Treated Water 1 lump sum $20,000 20,000
Dewatering/Treatment System Management 9 week $3,000 27,000
NPDES Water Chemical Analyses
TPH-Gasoline 18 sample 35 630 Weekly collection, influent and effluent water samples.
BTEX 18 sample 35 630
TPH-Diesel 18 sample 35 630
Imported Backfill (material and transport) 4,800 ton 30 $144,000 Imported fill. Includes 20% compaction factor in quantity estimate.
Placement and Compaction (imported fill) 3,393 cubic yard 10 $33,926
Biological Amendment (material and transport) 660 Ib 12 7,920 660 pounds amendment @ 3 pounds/tn of backfill; 1-foot amended backfill thickness placed a floor of excavation.
Placement/Mixing Amendment/Compaction 163 cubic yard 10 1,630
ICSBC Pavement Subgrade (6" thick) 82 cubic yard 45 3,675
IAsphalt Concrete Pavement (4" thick) 444 square yard 21 9,333 Replace parking lot pavement.
Utility Restoration 1 lump sum $30,000 $30,000
Construction Management 1 lump sum $132,324 $132,324 Project management, oversight, direct expenses, etc. 10 percent of construction cost (ltem B ).
Item B. Estimated Cost $1,455,569
C. Monitoring Well Installation/Groundwater ing and Chemical Analy
Monitoring Well Installation Replacement wells for MW-4, MW-13, MW-19, MW-20, MW-21.
Mobilization/Demobilization 1 lump sum 2,000 $2,000
Well Installation 5 well 2,500 $12,500
Consultant Labor and Equipment 5 day 1,200 $6,000
Groundwater Sampling and Chemical Analyses Following completion of remediation activities, quarterly for 2 years from twelve monitoring wells. After 2 years, semi annual for 10 years.
TPH-Gasoline 336 sample 35 11,760
BTEX 336 sample 35 11,760
TPH-Diesel 336 sample 35 11,760
Natural Attenuation Parameters 336 sample $150 50,400
Consultant Labor and Equipment 28 event $2,500 70,000
Groundwater Monitoring Report 28 report $16,000 $319,500
Investigation-Derived Waste Water Handling/Disposal 28 events $1,000 $20,000 1 disposal event per sampling event.
Item C. Estimated Cost $515,680
D. Other
Project Management 2 years $6,000 $12,000
Construction Report 1 report $15,000 $15,000 Includes as-built drawings.
Groundwater Monitoring Report 28 report $4,000 $112,000 Quarterly for 2 years. After 2 years, semi annual for 10 years.
\Washington State Sales Tax 1 lump sum $147,012 $147,012 10.1 percent of construction capital cost (ltem B).
Item D. Estimated Cost $286,012
Total Estimated Cost $2,498,000
Notes:

1. Estimated cost was prepared at -30/+50% for relative comparison amongst alternatives. The prepared cost estimate is not intended for budgetary purposes.

2. An engineering cost estimate will be prepared in conjunction with CAP preparation and design (technical specifications and drawings).
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TABLE 20

SOIL VAPOR EXTRACTION (ESTIMATED COST), FEASIBILITY STUDY

FORMER CIRCLE K SITE
Seattle, Washington

Item Description Quantity Unit Unit Cost Extension Assumptions
A. Preliminary Activities
Cleanup Action Plan (CAP) 1 lump sum $20,000 $20,000
Design (plans and specifications) 1 lump sum 80,000 80,000
l[Topographical Survey 1 lump sum $10,000 $10,000
Permitting
General Demolition/Grading/Construction 1 lump sum $10,000 $10,000
Air Discharge 1 lump sum $5,000 $5,000
Health and Safety Plan 1 lump sum 5,000 5,000
Deed Restriction/Soil Management Plan 1 lump sum $30,000 $30,000
Item A. Estimated Cost $160,000
B. Soil Vapor Extraction System Construction
[[Mobilization/Demobilization 1 lump sum $13,225 $13,225 8. percent of construction cost (ltem C, excluding construction management).
|[Private Utility Locate 1 lump sum 2,000 $2,000
|[Extraction Well Installation 5 well 32,900 $14,500
[Investigation-Derived Waste (IDW) Water Transport and Disposal 1 Unit Cost 1,000 1,000 Decontamination and development water.
[[Investigation-Derived Waste (IDW) Soil Transport and Disposal 1 Unit Cost $3,000 $3,000 6 drums per well SVE well; $100 per drum T&D.
|[Power Drop/Electrical - Upgrade Existing 1 lump sum 3,000 3,000
Enclosure Construction 1 lump sum $10,000 $10,000
Vaults/Well Head Appurtenances 5 each $1,400 7,000
Saw Cut pavement 500 linear feet b5 52,500
Demo and Remove Existing Pavement (4" to 6") 83 square yard 8 667 3' wide pavement cut.
|[Haul and Dispose Pavement 18 ton 13 5233
|[Excavation (landfill disposal) 31 cubic yard $15 463
|[Waste Profiling for Landfill Disposal 1 lump sum $1,000 $1,000 Use existing laboratory analytical data for landfill waste profiling.
|[Hauling 52 ton $15 $781 Hauling from site to landfill .
[[Candfill Disposal 52 ton 45 52,344 Non-hazardous waste - Subtitle D landfill facility in Seattle, Washington (Robanco/Allied Waste).
[[Piping 650 linear feet $5 3,250 2" Schedule 80 PVC.
|llmported Backfill (material and transport) 50 ton 30 31,500 Imported fill. Includes 20% compaction factor in quantity estimate.
|[Placement and Compaction (imported fill) 22 cubic yard $10 216
l[cSBC Pavement Subgrade (6" thick) 6 cubic yard 45 5271
[[Asphalt Concrete Pavement (4" thick) 83 square yard $67 $5,583 Pavement replacement over trench.
Knockout Tank/Vacuum Blower 1 lump sum 25,000 25,000
Activated Carbon Vessels 1 lump sum $18,000 $18,000 Two, 2,000 carbon vessels in series.
System Installation 1 lump sum 20,000 20,000
Consultant Labor (oversight) 30 day $1,500 $45,000
Item B. Estimated Cost $180,534
C. Long-Term (Net Present Worth) Soil vapor extraction system operation for 10 years.
SVE System O&M 10 year 3,250 $28,500 General contractor labor, equipment, replacement equipment, activated carbon changeout, etc.
SVE System Consultant Labor (monthly sampling) 10 year 56,480 56,800 one person, 8 hours per event, $135/hr, bi-monthly
SVE System Chemical Analyses 10 sample 6,000 $52,600 Bi-monthly inf. and eff. vapor samples for VOCs. Select extraction well sampling and chem. analyses. 5 sample/event.
Investigation-Derived Waste GAC Handling/Disposal 10 year $200 $1,800 Assume annual replacement of both 2000 Ib carbon vessels @ $100/tn for disposal, cost increased for small quantity.
SVE System Monthly Discharge Reports 10 report $6,000 $52,600 Semi-annual for 10 years.
Groundwater Sampling and Chemical Analyses Quarterly for 2 years from twelve monitoring wells. After 2 years, semi annual for 10 years.
TPH-Gasoline 336 sample $35 $11,760
BTEX 336 sample 35 11,760
TPH-Diesel 336 sample $35 $11,760
Consultant Labor and Equipment 28 event $2,500 70,000
Groundwater Monitoring Report 28 report $16,000 $319,500
Investigation-Derived Waste Water Handling/Disposal 28 events $3,000 $59,900 1 disposal event per sampling event.
Item C. Estimated Cost $676,980
D. Other
Construction Report 1 report $25,000 $25,000 Includes as-built drawings.
O&M Manuals (SVE system) 1 report 15,000 15,000
Project Coordination 10 years $6,000 $60,000
Washington State Sales Tax 1 lump sum $18,234 18,234 10.1 percent of construction capital cost (Item B).
Item D. Estimated Cost $118,234
Total Estimated Cost $1,136,000

Notes:

1. Estimated cost was prepared at -30/+50% for relative comparison amongst alternatives. The prepared cost estimate is not intended for budgetary purposes.

2. Net present worth cost prepared using discount rate of 2.5 percent (%).

3. An engineering cost estimate will be prepared in conjunction with CAP preparation and design (technical specifications and drawings).
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TABLE 21

SOIL VAPOR EXTRACTION AND AIR SPARGING (ESTIMATED COST), FEASIBILITY STUDY
FORMER CIRCLE K SITE
Seattle, Washington

Item Description Quantity Unit Unit Cost Extension Assumptions
A. Preliminary Activities
Cleanup Action Plan (CAP) 1 lump sum 20,000 $20,000
Design (plans and specifications) 1 lump sum 80,000 $80,000
|[Topographical Survey 1 lump sum 10,000 $10,000
Permitting
General Demolition/Grading/Construction 1 lump sum $10,000 $10,000
Air Discharge 1 lump sum $5,000 5,000
Health and Safety Plan 1 lump sum $5,000 5,000
Deed Restriction/Soil Management Plan 1 lump sum $30,000 $30,000
Item A. Estimated Cost $160,000
B. Air Sparge/Soil Vapor Extraction System Construction
{IMobilization/Demobilization 1 lump sum $14,444 $14,444 8. percent of construction cost (Item C, excluding construction management).
|[Private Utility Locate 1 lump sum $2,000 $2,000
Extraction Well Installation 5 well $2,500 $12,500
Air Sparge Well Installation 10 well $2,500 $25,000
Investigation-Derived Waste (IDW) Water Transport and Disposal 1 Unit Cost $1,000 1,000 Decontamination and development water.
Investigation-Derived Waste (IDW) Soil Transport and Disposal 1 Unit Cost $9,000 9,000 6 drums per well SVE/AS well; $100 per drum T&D.
Power Drop/Electrical - Upgrade Existing 1 lump sum $3,000 3,000
Enclosure Construction 1 lump sum $10,000 $10,000
Vaults/Well Head Appurtenances 15 each $1,400 $21,000
Saw Cut pavement 700 linear feet 5 $3,500
Demo and Remove Existing Pavement (4" to 6") 117 square yard 8 $933 3' wide pavement cut.
|[Haul and Dispose Pavement 25 ton $15 $377
|[Excavation (landfill disposal) 43 cubic yard $15 $648 Load directly to trucks. Assume material previously profiled. Pipe trench 2' wide, 1.67' deep (excludes pavement thickness).
|[Waste Profiling for Landfill Disposal 1 lump sum $1,000 1,000 Use existing laboratory analytical data for landfill waste profiling.
|[Hauling 73 ton $15 1,094  [Hauling from site to landfill.
|[Landfill Disposal 73 ton $45 3,282 Non-hazardous waste - Subtitle D landfill facility in Seattle, Washington (Robanco/Allied Waste).
{lPiping 1,950 linear feet $5 9,750  [2" Schedule 80 PVC.
{lmported Backfill (material and transport) 70 ton $30 2,100 Imported fill. Includes 20% compaction factor in quantity estimate.
Placement and Compaction (imported fill) 17 cubic yard $10 $173
CSBC Pavement Subgrade (6" thick) 8 cubic yard $45 $379
Asphalt Concrete Pavement (4" thick) 117 square yard $67 $7,817 Pavement replacement over trench.
Knockout Tank/Vacuum Blower 1 lump sum 25,000 $25,000
Activated Carbon Vessels 1 lump sum 18,000 $18,000 Two, 2,000 carbon vessels in series.
System Installation 1 lump sum 25,000 $25,000
Consultant Labor (oversight) 30 day $1,500 $45,000
Item B. Estimated Cost $241,998
C. Long-Term (Net Present Worth) Soil vapor extraction system operation for 10 years.
SVE/AS System O&M 10 year $3,700 $32,400 General contractor labor, equipment, replacement equipment, activated carbon changeout, etc.
SVE/AS System Consultant Labor (monthly sampling) 10 year $8,100 $70,900 One person, 10 hours per event, $135/hr.
SVE/AS System Chemical Analyses 10 sample $6,000 $52,600 Bi-monthly inf. and eff. vapor samples for VOCs. Select extraction well sampling and chem. analyses. 5 sample/event.
Investigation-Derived Waste GAC Handling/Disposal 10 year $200 $1,800 Assume annual replacement of both 2,000 Ib carbon vessels @ $100/tn for disposal, cost increased for small quantity.
SVE System Monthly Discharge Reports 10 report $6,200 $54,300 Semi-annual for 10 years.
Groundwater Sampling and Chemical Analyses Quarterly for 2 years from twelve monitoring wells. After 2 years, semi annual for 10 years.
TPH-Gasoline 336 sample $35 $11,760
BTEX 336 sample $35 $11,760
TPH-Diesel 336 sample $35 $11,760
Consultant Labor and Equipment 28 event $2,800 $78,400
Groundwater Monitoring Report 28 report $16,000 $319,500
Investigation-Derived Waste Water Handling/Disposal 28 events $3,000 $59,900 1 disposal event per sampling event
Item C. Estimated Cost $705,080
D. Other
Construction Report 1 report 25,000 $25,000 Includes as-built drawings.
O&M Manuals (SVE system) 1 report 15,000 $15,000
Project Coordination 10 year $6,000 $60,000
\Washington State Sales Tax 1 lump sum $24,442 $24,442 10.1 percent of construction capital cost (Item B ).
Item D. Estimated Cost $124,442
Total Estimated Cost $1,232,000
Notes:

1. Estimated cost was prepared at -30/+50% for relative comparison amongst alternatives. The prepared cost estimate is not intended for budgetary purposes.
2. Net present worth cost prepared using discount rate of 2.5 percent (%).
3. An engineering cost estimate will be prepared in conjunction with CAP preparation and design (technical specifications and drawings).
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TABLE 22

IN SITU CHEMICAL OXIDATION (ESTIMATED COST), FEASIBILITY STUDY

FORMER CIRCLE K SITE
Seattle, Washington

Item Description Quantity Unit Unit Cost Extension Assumptions
A. Preliminary Activities
Cleanup Action Plan (CAP) 1 lump sum $20,000 $20,000
|[Design (plans and specifications) 1 lump sum 80,000 80,000
l[Topographical Survey 1 lump sum $10,000 $10,000
Permitting
General Demolition/Grading/Construction 1 lump sum $10,000 $10,000
Air Discharge 1 lump sum $5,000 $5,000
Underground Injection Control (UIC) 1 lump sum 5,000 5,000
Health and Safety Plan 1 lump sum $5,000 $5,000
Deed Restriction/Soil Management Plan 1 lump sum $30,000 $30,000
Item A. Estimated Cost $165,000
B. Chemical Oxidation System Construction
|[Mobilization/Demobilization 1 lump sum $16,731 $16,731 8. percent of construction cost (Item C, excluding construction management).
|[Private Utility Locate 1 lump sum 2,000 $2,000
|[Multi-Purpose Vertical Well Installation 5 well 52,900 $14,500 4-inch diameter well casing and screen.
|[Horizontal Well Installation 3 well $25,000 $75,000 4-inch diameter well casing and screen.
[Investigation-Derived Waste (IDW) Water Transport and Disposal 1 Unit Cost 51,000 51,000 Decontamination and development water for vertical and horizontal wells.
|lInvestigation-Derived Waste (IDW) Soil Transport and Disposal 1 Unit Cost 4,000 4,000 6 drums per well multi-purpose well; $100 per drum T&D.
|[Power Drop/Electrical - Upgrade Existing 1 lump sum $3,000 $3,000 Power drop exists at site but will need to be evaluated for viability for use. Assumes new power drop will be necessary.
Enclosure Construction 1 lump sum $10,000 $10,000
Vaults/Well Head Appurtenances 8 each $1,400 11,200
Saw Cut pavement 560 linear feet 5 $2,800
Demo and Remove Existing Pavement (4" to 6") 93 square yard $8 747 3' wide pavement cut.
|[Haul and Dispose Pavement 20 ton $15 301
|[Excavation (landfill disposal) 35 cubic yard 15 $519 Load directly to trucks. Assume material previously profiled. Pipe trench 2' wide, 1.67' deep (excludes pavement thickness).
[[Waste Profiling for Landfill Disposal 1 lump sum $1,000 $1,000 Use existing laboratory analytical data for landfill waste profiling.
|[Hauling 58 ton 15 $875  [Hauling from site to landfill.
l[Landfill Disposal 58 ton $45 2,626 Non-hazardous waste - Subtitle D landfill facility in Seattle, Washington (Robanco/Allied Waste).
[[Piping 1,040 linear feet $5 35,200  [2" Schedule 80 PVC.
|lmported Backfill (material and transport) 56 ton $30 1,680 Imported fill. Includes 20% compaction factor in quantity estimate.
[[Placement and Compaction (imported fill) 14 cubic yard 10 3138
l[cSBC Pavement Subgrade (6" thick) 7 cubic yard $45 303
I[Asphalt Concrete Pavement (4" thick) 93 square yard 67 $6,253 Pavement replacement over trench.
Knockout Tank/Vacuum Blower 1 lump sum $25,000 $25,000
Activated Carbon Vessels 1 lump sum 18,000 18,000 Two, 2,000 carbon vessels in series.
System Installation 1 lump sum $25,000 $25,000
Consultant Labor (oversight) 30 day $1,500 45,000
Item B. Estimated Cost $272,874
C. Long-Term (Net Present Worth) Soil vapor extraction system operation for 5 years.
Chemical Oxidation System O&M 5 year $115,000 $534,300 General contractor labor, chemical oxidation products, equipment, replacement equipment, activated carbon changeout, etc.
Chemical Oxidation System Consultant Labor (monthly site visit) 5 year $12,960 $60,300 one person, 8 hours per event, $135/hr.
Investigation-Derived Waste GAC Handling/Disposal 5 year $200 $1,000 Assume annual replacement of both 2,000 Ib carbon vessels @ $100/tn for disposal, cost increased for small quantity.
Groundwater Sampling and Chemical Analyses Quarterly for 2 years from 12 monitoring wells. After 2 years, semiannual for 10 years.
TPH-Gasoline 336 sample $35 $11,760
BTEX 336 sample 35 11,760
TPH-Diesel 336 sample $35 $11,760
Consultant Labor and Equipment 28 event $2,500 70,000
Groundwater Monitoring Report 28 report $16,000 $319,500
Investigation-Derived Waste Water Handling/Disposal 28 events $3,000 $59,900 1 disposal event per sampling event.
Item C. Estimated Cost $1,080,280
D. Other
|[Construction Report 1 report $25,000 $25,000 Includes as-built drawings.
Project Coordination 10 year $6,000 60,000
O&M Manuals (chemical oxidation system) 1 report $15,000 $15,000
\Washington State Sales Tax 1 lump sum 16,665 16,665 10.1 percent of construction capital cost (Item B).
Item D. Estimated Cost $116,665
Total Estimated Cost $1,635,000

Notes:

1. Estimated cost was prepared at -30/+50% for relative comparison amongst alternatives. The prepared cost estimate is not intended for budgetary purposes.

2. Net present worth cost prepared using discount rate of 2.5 percent (%).

3. An engineering cost estimate will be prepared in conjunction with CAP preparation and design (technical specifications and drawings).
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TABLE 23

IN SITU BIOREMEDIATION (ESTIMATED COST), FEASIBILITY STUDY
FORMER CIRCLE K SITE
Seattle, Washington

Item Description Quantity Unit Unit Cost Extension Assumptions
A. Preliminary Activities
Cleanup Action Plan (CAP) 1 lump sum $20,000 $20,000
|[Design (plans and specifications) 1 lump sum $100,000 $100,000
Permitting
General Demolition/Grading/Construction 1 lump sum $10,000 $10,000
Underground Injection Control (UIC) 1 lump sum $5,000 $5,000
Health and Safety Plan 1 lump sum $5,000 $5,000
Deed Restriction/Soil Management Plan 1 lump sum $30,000 $30,000
Item A. Estimated Cost $170,000
B. Bioremediation System Construction
|[Mobilization/Demobilization 1 lump sum $16,731 $16,731 8. percent of construction cost (ltem C, excluding construction management).
|[Private Utility Locate 1 lump sum $2,000 $2,000
|[Multi-Purpose Vertical Well Installation 5 well $2,900 $14,500 4-inch diameter well casing and screen.
|[Horizontal Well Installation 3 well $25,000 $75,000 4-inch diameter well casing and screen.
|linvestigation-Derived Waste (IDW) Water Transport and Disposal 1 Unit Cost $1,000 $1,000 Decontamination and development water for vertical and horizontal wells.
|[Investigation-Derived Waste (IDW) Soil Transport and Disposal 1 Unit Cost $4,000 $4,000 6 drums per well multi-purpose well; $100 per drum T&D.
|[Power Drop/Electrical - Upgrade Existing 1 lump sum $3,000 $3,000 Power drop exists at site but will need to be evaluated for viability for use. Assumes new power drop will be necessary.
Enclosure Construction 1 lump sum $10,000 $10,000
Vaults/Well Head Appurtenances 8 each $1,400 $11,200
Saw Cut pavement 560 linear feet $5 $2,800
Demo and Remove Existing Pavement (4" to 6") 93 square yard $8 $747 3' wide pavement cut
|[Haul and Dispose Pavement 20 ton $15 $301
|[Excavation (landfill disposal) 35 cubic yard $15 $519 Load directly to trucks. Assume material previously profiled. Pipe trench 2' wide, 1.67' deep (excludes pavement thickness).
|[Waste Profiling for Landfill Disposal 1 lump sum $1,000 $1,000 Use existing laboratory analytical data for landfill waste profiling.
[[Hauling 58 ton $15 $875  [Hauling from site to landfill.
l[Candfill Disposal 58 ton $45 $2,626 Non-hazardous waste - Subtitle D landfill facility in Seattle, Washington (Robanco/Allied Waste).
[Piping 1,040 linear feet $5 $5,200  [2" Schedule 80 PVC.
|llmported Backfill (material and transport) 56 ton $30 $1,680 Imported fill. Includes 20% compaction factor in quantity estimate.
I[Placement and Compaction (imported fill) 14 cubic yard $10 $138
|lcSBC Pavement Subgrade (6" thick) 7 cubic yard $45 $303
I[Asphalt Concrete Pavement (4" thick) 93 square yard $67 $6,253 Pavement replacement over trench.
Knockout Tank/Vacuum Blower 1 lump sum $25,000 $25,000
Activated Carbon Vessels 1 lump sum $18,000 $18,000 Two, 2,000 carbon vessels in series.
System Installation 1 lump sum $25,000 $25,000
Consultant Labor (oversight) 30 day $1,500 $45,000
Item B. Estimated Cost $272,874
C. Long-Term (Net Present Worth) Soil vapor extraction system operation for 5 years.
|[Bioremediation System O&M 5 year $115,000 $534,300 General contractor labor, bioremediation products, equipment, replacement equipment, activated carbon changeout, etc.
|[Bioremediation System Consultant Labor (monthly site visit) 5 year $12,960 $60,300 One person, 8 hours per event, $135/hr.
Investigation-Derived Waste GAC Handling/Disposal 5 year $200 $1,000 Assume annual replacement of both 2,000 Ib carbon vessels @ $100/tn for disposal, cost increased for small quantity.
Groundwater Sampling and Chemical Analyses Quarterly for 2 years from 12 monitoring wells. After 2 years, semiannual for 10 years.
TPH-Gasoline 336 sample $35 $11,760
BTEX 336 sample $35 $11,760
TPH-Diesel 336 sample $35 $11,760
Consultant Labor and Equipment 28 event $2,500 $70,000
Groundwater Monitoring Report 28 report $16,000 $319,500
Investigation-Derived Waste Water Handling/Disposal 28 events $3,000 $59,900 1 disposal event per sampling event.
Item C. Estimated Cost $1,080,280
D. Other
|[Construction Report 1 report $25,000 $25,000  [Includes as-built drawings.
Project Coordination 11 year $6,000 $66,000
O&M Manuals (bioremediation system) 1 report $15,000 $15,000
Washington State Sales Tax 1 lump sum $27,560 $27,560 10.1 percent of construction capital cost (Item B).
Item D. Estimated Cost $133,560
Total Estimated Cost $1,657,000
Notes:

1. Estimated cost was prepared at -30/+50% for relative comparison amongst alternatives. The prepared cost estimate is not intended for budgetary purposes.
2. Net present worth cost prepared using discount rate of 2.5 percent (%).
3. An engineering cost estimate will be prepared in conjunction with CAP preparation and design (technical specifications and drawings).

DRAFT RI/FS Report - Former Circle K Site

W:\2016\1696010.00_Ecology_CircleK_Seattle\2017_RI-FS_RptiTables\Table 19 thru 23 FS_Alternatives_Cost Estimates_NTW SDM_20170606.xIs K/J 1696010.00



Figures




E ch
= ’»‘< | 1 erore®]
(Horace “EV
8| . Far .
® .l
X <
® - = = —
g./ e — —
Z - — =
- o
o E Lake Washington Blvd Lake ishirngton
=" Boulevard
E North St
,—"
o) <& W
E E Roanoke st 1’0, E Roa N
5 1’/ anoke St < E-Roancks=st
| ?, w & ¢ ot
c %o = w
Q ) b~ ot
(z /6\ b ﬁ Lake
= & = = Washington
3 & ~ ° Boukvard
> .
8 2 E_Louisa St
c >
C \\\
Q ontlak &
™liayfield Q@
o
I
[®)
E Miller S
3 fler St E Miller St E Miller St
€
g
2] w
= v
£ < F
alhoun §
i £ 2l E Calhoun St E Calhoun st
o - ~ -
El v w Former Circle K
i b Jany o Site
0] £ < w
S & s 2
& i E McG S Z
ir s N <
— N McGraw St McGraw St =
E L E McGraw t E
2 o ~
5] >
g <
g g
[ =
(O] E Lynn St S y
E Lynn St E Lynn St E ¢
9] ynn_S E Lynn St
7 p
3 z
(7]
[2]
< z
2 ®
-(,_) m
v r
9 E Boston S
S A
(8] %, g 1
R g
lal p> w 2
e £ o ©
= 2 2 ]
o & y’ 4 > o
2 > ' %, 2 E Newton St ‘
= ) ° .
%] % 5 o >
[o2] o > <
e < <
© S = o
S ¥ &
N & &
U, A
3 % A ¢
.9l “ Y v
9 g
o )
g
e
P %
Sources: Esri, HERE, DeLorme, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI,
Esri China (Hong Kong), Esri Korea, Esri (Thailand), MapmyIndia, NGCC, © OpenStreetMap Kennedleenks COI"ISU"IaI"ItS
Legend
9 N Former Circle K Site
: : Seattle, Washington
/] Site Location : g
Site Location and Vicinity Map
0 200 400
K/J 1696010*00
Note: iy S
1. All locations are approximate. Scale: Feet Figure 1




©2017 Kenned /Jenj_\ks Consultants

T
X
E
1%l

B!

=

=

)

el
c

<
0|
2
(2]
3
£
£
[s]
el
£
pe2

(3]

P

N
o
2
=]

pe2

L

&
0|
o
o
3|

pe2

|

4

x
[2]

2
c
o
>

w

o

(2]

Q

Z
c
(o]
£
0|
1%l
Q
0|
12

<
o

=

0

X

o
O]

=

0

w

Q

[a]

s

(=]

op

(=]

2

(=]

|

[o2]

[l

=

=
|
=

(=]

o
o
O

.m
o
2

o

|

g

£

&
®©

o

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community

Legend

Site Location [_] Parcel Boundaries

Nearby State Listed

Cleanup Sites
Notes:
1. All locations are approximate.
2. Parcel boundaries from King County Assessor's Office.
State listed cleanup sites from Ecology's Facility/Site
Database. Scale: Feet

0

Kennedy/Jenks Consultants
Former Circle K Site
Seattle, Washington

Nearby Sites

K/J 1696010*00
Figure 2




©2017 Kennedy/Jenks Consultants

o
5
E
=
]

=
©

=

wl

™
g
5

Ry

ic

w
@
e
5

D

i

z
@

]
c
5]
>

i]

u

]

e

Z
c
5]
£
@
@
14
@
]

<
)

=

n

X

o

£

o

w

o

a

E

o

S

=

=]

o

©

I3

©

=
©
©

o

o

2
9]

2,
o

o

=

g

=

S
©

o

KUB=3
MW=167
&

- S
a W10
KJB-5

VRS
S KIB%2 S

‘ ] I. W
8 ‘. “ ‘.
R SRW2E i

Source: Esri, DigitalGlobe, GeEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Legend

Remediation Wells —— Sewer Line
Monitoring Well — Water Line
Abandoned Well Parcel Boundary
Landau Well

Boring

Landau Boring

Notes:

1. All locations are approximate.

2. Sewer and water line locations are based
on available site information and not appropriate
for construction purposes.

0 15 30

—

Scale: Feet

.

MW:=5
200ftEast

-

Kennedy/Jenks Consultants

Former Circle K Site
Seattle, Washington

Site Map and Utilities

K/J 1696010*00
Figure 3



©2017 Kennedy/Jenks Consultants

Underground
Waste Oil Tank

|
5
E
5
9
@
3
2
4]
o
2
s
8
I
<]
o
5
2
7
o
5
5
[
2
1
]
2
wy
@
Q9
k=
5]
=
@
?
?
2
@
<
2
»
X
o
?
8]
w|
[}
[s]
E
o
=
=
S
Q|
3|
Q|
©
S
o
2
5]
ksl
3
o
]
£
©
o

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Legend Notes:
_— 1. All locations are approximate.

D Former Building 2. Sewer and water line locations are based on available
site information and not appropriate for construction purposes.
Former Pump Island 3. Former feature locations georeferenced from Report of
D Former Tank Geotechnical Services Subsurface Contamination Study and
Remedial Action Monitoring Circle K Facility 1461 Seattle,

Parcel Boundary Washington, dated 6 March 1990 by GeoEngineers.
0 20 40

— Sewerline —

—— Water Line Scale: Feet

Kennedy/Jenks Consultants

Former Circle K Site
Seattle, Washington

Historical Site Features

K/J 1696010*00
Figure 4




©2017 Kennedy/Jenks Consultants

RecoveryATrenchit
NW-2
5 Rﬂ_Wg'II

Gasoline

Excavation

2
E
é
2

9
i

3
8
>

£
%
El

8
>
@

ol

=
2
5

g
»
2
5
2
Z
B
g
g
> |
u
2]
g
E
5
£
@
8
3
8
A
<
2
o
x|
o
®
o
w
O
[s]
g
o
=
S
=
3
8
3
5
S
g
2
1
K
3
2
[e]
£
5
Q|

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Kennedy/Jenks Consultants

Former Circle K Site
Seattle, Washington

Legend Notes:
o 1. All locations are approximate.
4 1989 Monitoring Well & Recovery Well 5 Map locations georeferenced from Report of
; Geotechnical Services Subsurface Contamination
®  Abandoned Well © Soil Sample Study and Remedial Action Monitoring Circle K y Previous Investigations
D Former Building Excavations Facility 1461 Seattle, Washington, dated and Excavation Limits
Former Pump Island 6 March 1990 by GeoEngineers.
P . MW-2 and MW-3 were abandoned in 1989 0 25 50
| | Former Tank during excavation activities. MW-1 was *
. abandoned in 2003, and MW-12 was E K/ 1696010700
Site Boundary abandoned between 2003 and 2005. Scale: Feet Figure 5




©2017 Kennedy/Jenks Consultants

E
E
2
S
2
9
4
o
|
Q|
o
&
o
o
5
5
@
o
5
5
|
il
g
2
wy
[
Qo
€
15
£
@
?
@
@
@
<
2
7]
X
2
o
5
w|
[}
o
S
o
=
S|
S
o
3|
o
©
S
N
2
3
9|
ol
o
¢}
£
©
o

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geogrphics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Legend

% Monitoring Well Boring ID ———»

® Soil Boring Sample Depth
Parcel Boundary in feet
Approximate Extent of Gasoline-Range
Organics/Benzene in Soil above
MTCA Method A Cleanup Levels

Depth| G | B |

—>| 8 [<6.2]<1.2

Depth] G [ B |
o [<74] 22 |
12 [1,200[26,000|

-s-j‘
(125 <65 | <09 |
7 |<73<66[<1.0<11

All concentrations in mg/kg.
Concentrations are bolded where detected.
A Shaded concentrations are above
the MTCA Method A cleanup level.

11 | |
KJB-7,-[ 6.5 [1,700[1,400]
. ;

KiB-10\

VWsNE |

5 3

y.

Notes:

1. All locations are approximate.

2. mg/kg = milligrams per kilogram.
3. G = gasoline-range organics.

4. B = benzene.

0 15 30

—

Scale: Feet

Kennedy/Jenks Consultants

Former Circle K Site
Seattle, Washington

2016 Soil Boring
Soil Sample Results

K/J 1696010*00
Figure 6




Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Kennedy/Jenks Consultants
Former Circle K Site
Remediation Wells @ Boring Seattle, Washington

Monitoring Well O Landau Boring

Legend

] Surface Representation of Interpretive
Abandoned Well — Cross Sections Geologic Cross Sections A-A' and B-B'
Landau Monitoring Parcel Boundary
Well 0 20 40

K/J 1696010*00

1. All locations are approximate. Scale: Feet Figure 7




Path: Q:\Projects\2016\1696010.00 WA DOE Circle K Site Assessment\GIS\Events\CrossSectionA.mxd

Sand with silt

GRO and/or Benzene Concentration
in Soil is greater than CUL

o ﬁ Feet

Intersection of 24th Ave E
and E McGraw St
A (South) A' (North)
§ I S 2 | |
s 3 8 % e
= 14 'm < 0
.'-‘, - F Y Ay Hu oSy e = 4 “:I
2 NI T e LA NN R =
s S
§ i ’ """"""""" vt TR T
E 5 S IO § e
L e e ., M
8 B e oyt I+ e ey |- o P eneapy - g e [ e e
~ 1]
S £ [ oot .- ettt £ L . Kt Sttt ottt - L ettt - RO
© (/2] Ol = = DO = = L = el = = (A D
O 2 ISP ntmtiwitont - ot iwireonis = B = St < = ety i
m 10 £
- -
[ -
o
A - oz
= -
< & =
< g ‘:
> - :
a 15 — ;g g
20
?
25 ?
Legend © itori
9 ; oroundwater Monitoring Notes: Kennedy/Jenks Consultants
 Water Table in December 2016 Sandy silt/silty sand = 1. All locations and depths are approximate. *g;‘)' Former CSi;gﬁIeK 3VitAe\
- e 2. BGS = below ground surface. ’
. S d Interval s
GRO and/or Benzene Concentration Silt with sand lenses creened menva 3. CUL = MTCA Method A Cleanup Level. Tel
in Groundwater less than CUL Approximate Extent of GRO and/or 4. GRO = Gasoline Range Organics. Interpretive Geologic Cross
GRO and/or Benzene Concentration Benzene in Soil that exceeds the GRO and/or Benzene Concentration Section A - A'
in Groundwat ds CUL CUL in Soil is less than CUL or Not o
in Groundwater exceeds Dotocted N 0 10 20

K/J 1696010*00
Figure 8



©2017 Kennedy/Jenks Consultants

Path: Q:\Projects\2016\1696010.00 WA DOE Circle K Site Assessment\GIS\Events\CrossSectionB.mxd

Intersection of 24th Ave E
and E McGraw St

B (West) B' (East)
0
5 H H
2
0 10 i ]
Al ‘= H
)
() H
1 H.
= .
<
° -
o 15 -
Q i
20 | _
?
25
Legend % Croundwater Monftoring Kennedy/Jenks Consultants
. . > Well Notes:
» Water Table in December 2016 Sand with silt = 1. All locations and depths are approximate. = Former Circle K Site
GRO and/or Benzene Sandy silt 2. BGS = below ground surface. I Seatlle, WA
Coneentration in Groundwat y reoned Intorval 3. CUL = MTCA Method A Cleanup Level. ©
| Oh(;ﬁn raC'SE In Lroundwater 4. GRO = Gasoline Range Organics. Interpretive Geologic Cross
€ss than GRO and/or Benzene 0 Section B - B’
Concentration in Soil is i
GRO and/or Benzene less than CUL or Not N 0 10 20 .
Concentration in Groundwater Detected K/J 1696010*00
exceeds CUL o ﬁ Feet Figure 9



)
S8z AVWHIG
e %,

15415} 0
=
53:99 C2IMW6] MWELO

. N5 7) 5 R 53825

NIV 22 N VY - 7
5443, 545241

T e

E o ..
Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
Kennedy/Jenks Consultants

-_— Former Circle K Site
4 Monitoring Well Approximate direction of Seattle, Washington

4 Landau Monitoring Well hydraulic gradient

91.98 Groundwater elevation Approximate elevation contour \ Groundwater Potentiometric Surface
(dashed where inferred) 20 April 2016

Legend

Notes: Parcel Boundary

1. All locations are approximate. 0 20 40 K/J 1696010*00

2. NM = not measured ﬁ

3. Contours in feet above mean sea level. Scale: Feet Figure 10




Legend
4 Monitoring Well
4 Landau Monitoring Well

Approximate direction of
hydraulic gradient

Approximate elevation contour N
(dashed where inferred)

——— Sewer Line
—— Water Line

Parcel Boundary
Notes: 0 20 40

1. All locations are approximate. E

2. Contours in feet above mean sea level. Scale: Feet

Kennedy/Jenks Consultants

Former Circle K Site
Seattle, Washington

Groundwater Potentiometric Surface
8 December 2016

K/J 1696010*00
Figure 11




©2017 Kennedy/Jenks Consultants

28,000

1631000

.

BMW:20
B51900
MW:1915

2200005 8

|
5
€
o
o
N
5]
2|
£l
@
3
5]
[=]
2
3
2
3
x|
]
|
O
=
O
o
o
5
R
7
o
5
5
4
2
g
2
wy
[
Qo
€
15
£
@
?
@
@
@
<
2
2
X
2
o
5
w|
[}
o
<]
=
o
=
S|
S
o
3|
o
©
S
N
2
3
9|
ol
o
5
z
©
o

_
Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Kennedy/Jenks Consultants

_— 1. All locations are approximate. Former Circle _K Site
4 Monitoring Well Parcel Boundary 2. Groundwater samples were collected 7-8 December 2016 from Seattle, Washington

monitoring wells.
4 Landau Monitoring Well Estimqted Gasoline-Ra_nge 3. NS = not sampled. » Esti_mated Groundwa_ter
Organics Isoconcentration 4. ug/L = micrograms per liter. Gasoline-Range Organics

Gasoline-Range Organics .
Concentration (ug/L) (>50,000 pg/L) Isoconcentrations December 2016

Legend

7,910
Estimated Gasoline-Range 0 15 30

Organics Isoconcentration E K/J 1696010*00

—— Sewer Line (>1,000 pgil) Scale: Feet Figure 12

—— Water Line




©2017 Kennedy/Jenks Consultants

&‘
i]o .

-
o MW:21

2
E
S
S
S
3
[s]
2
>
Z
g
©
S
2
5
3
i
5
o
=
O
©
e
5
g
=
g
5
e
[
z
£
S
w
@
2
E
s
£
g
2
3
2
3
<
2
)
X
9
c
g
W
O
o
<
=
S
=
S
S
3
2
3
s
5
o
2
g
Rl
S
L2
]
£
s
o

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
Kennedy/Jenks Consultants
1. All locations are approximate Former Circle K Site
—— . : : Seattle, Washington
4 Monitoring Well Estimated Benzene 2. Groundwater samples were collected 7-8 December 2016 from g
Isoconcentration (>1,000 ug/L) monitoring wells. Estimated G dwat
Landau Monitoring Well _ » stimated Groundwater
& g 3. NS = not sampled. Benzene Isoconcentrations

Estimated Benzene = mi :
Benzene Concentration (pg/L) Isoconcentration (>5 pg/L) 4. Hg/L = micrograms per liter. December 2016

Legend

Parcel Boundary 0 15 30

E K/J 1696010*00

Scale: Feet Figure 13




Potential Receptors

Primary Secondary (Current/Future)
Primary Release Secondary Release Exposure Occ(l)J?):llttiinal consie  Offste Offsite
Source Mechanism Source Mechanism Pathway Route Worker Worker Resident  Resident
) . o Ingestion N
Dissolved Il e ”| from Drinking L L L U
Petroleum el . »| Groundwater Dermal
Hydrocarbons in I d Absorption > U u = =
Groundwater

S . +| Inhalation of

Volatilization »| Indoor Air » Vapor > ] ] ] ]
Leaks and/
Sntergind sl o ovarl (—>
9 spills
Incidental N
. Ingestion L | ] O
»| Surface Soil

> Dermal » [ ] O] O]

Absorption

sol Incidental

ncidenta
Subsurface Ingestion » U | O |
> Soil > Dermal » [ ] 0 0

Absorption

Figure depicts apreliminary assessment of potential exposure pathways.

Potentially complete exposure

pathway.

Incomplete exposure pathway.

Kennedy/Jenks Consultants

Former Circle K Site
Seattle, Washington

Conceptual Site Exposure Model

K/J 1696059*00
Figure 14




2
c
i
>
3
2
<]
O]
"
£
<
3
b
|
9
c
£
5]
X
~|
g
©
|
5
E
o
=
©
=
2
<
<|
o
5
5
2
g
2
wy
[
Qo
€
15
£
@
?
@
@
@
<
2
7]
X
2
o
5
w|
[}
o
S
o
=
S|
S
o
3|
o
©
S
N
2
3
9|
ol
Q|
¢}
£
©
o

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geogrphics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Legend

KIB-5 KUB-4) L

\\

MW -A13;

” PN

Y

Deptn] G [ B |
KBS | 8 [<74] 22

12 _[1,200[26,000]
ERISE] (19 [<5.7] 300 |

EEREAIG]
- [ [=r2l
)

Deph] G [ & |

(125 <65 | <09 |
<7.3/<6.6]|<1.0/<1.1

L 17 __ i

P

Kennedy/Jenks Consultants

1. All locations are approximate. Former Circle K Site

4 Monitoring Well Boring ID —— MW-17 All concentrations in mg/kg. 2. mg/kg = milligrams per kilogram. Seattle, Washington

® Soil Boring Sample Depth
Proposed Excavation Area " f¢°t

Approximate Extent of Gasoline-Range
|:| Organics/Benzene in Soil above
MTCA Method A Cleanup Levels

Parcel Boundary

3. G = gasoline-range organics.
Depth E Concentrations are bolded where detected. 4.B = Senzene. g g

<6.2|<1.2|4«” Shaded concentrations are above Alternative 1: Excavation
the MTCA Method A cleanup level. and Offsite Disposal

0 15 30

E K/J 1696010*00

Scale: Feet Figure 15



@
@
€
I
=
>
@
c
5]
o
@
2
c
5]
]
>
)
@
c
c
5]
X
N~
o
I
©
e
5
E
o
o
=
=
©
c
9]
=
<|
o
[
5
e
w
]
]
c
5]
>
i]
u
]
e
Z
c
@
£
@
@
4]
@
]
<
)
=
n
X
o
£
o
w
o
a
E
o
S
=
=]
o
©
I3
©
=
©
©
o
o
]
9]
2,
o
o
=
g
=
S
©
o

MW-9

KJIB-5 RW-6

‘0 KJB-4
%0 g

MW-131 @ MW-3

.‘ &\ &
S\ e % o \I\\/IW3

% o
KJB-7

MW-21
KJB-8@ &

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community i

Legend

@

Proposed Vapor Extraction
Well

Proposed Air Sparge Well
(Alternative 3 only)

Remediation Well

Monitoring Well

4 Abandoned Well

4 Landau Monitoring Well
@ Boring

O Landau Boring

Estimated Radius of
| Influence for Soil Vapor
Extraction Wells

Proposed Treatment
%
System Location

Approximate Extent of
Gasoline-Range

[] Organics/Benzene in Soil
above MTCA Method A
Cleanup Levels

Parcel Boundar
——— Sewer Line u y

- \ater Line

@ 8

- \RW2 g Rwis
P & RW-4 '

@ KJB-11

KJB6

Notes:

1. All locations are approximate.

2. Sewer and water line locations are based
on available site information and not appropriate
for construction purposes.

12.5 25

—

Scale: Feet

MW:5;
200ft{East

Kennedy/Jenks Consultants

Former Circle K Site
Seattle, Washington

Alternative 2: Soil Vapor Extraction
and Alternative 3: Soil Vapor
Extraction with Air Sparging

K/J 1696010*00
Figure 16




©2017 Kennedy/Jenks Consultants

el
X
E
<
o
=
=1
©
£
9]
=
<(I
O
e
3
e
L
[2}
8
c
]
>
i]
=
]
e
=
c
9]
£
173
%3
@
173
12}
<
)
=
(7]
N4
Q@
£
o
w
o
a
E
o
S
o
-
o
©
I+
©
=
©
-
o
o
]
O
2,
9]
[
o
=
g
<
£
©
o

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
Kennedy/Jenks Consultants

Former Circle K Site
Seattle, Washington

Legend Note:

1. All locations are approximate.

$ Proposed Multi-Purpose Soil Boring Location with Estimated Gasoline-Range 2. ug/L = micrograms per liter.
Remediation Well G:SOIirtlr?-Rl\i'?%eA?/lrgfhmgsA Or%;%rcl)i(c):s Is/tconcentration Alternative 4: In Situ Chemical
> - . )
Existing Multi-Purpose glggr?upievel or S?)il ° (>1,000 pgiL) Oxidation and Alternative 5:
Remediation Well Estimated Gasoline-Range In Situ Bioremediation

Possible Future Horizontal Organics Isoconcentration
. 12,5 25

-$- Monitoring Well Well (>50,000 pg/L) E K/J 1696010*00
@ Soil Boring Scale: Feet Figure 17




Figure 18. Benfit/Cost Ratio
10.0 $3.000
$2.500
2 $2.000 __
s Ty
S s
m £
z -
-6 8
= $1.000
$0.500
$0.000
ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 ALTERNATIVE 4 ALTERNATIVE 5
Excavation and Soil Vapor Soil Vapor Extraction In Situ Chemical In Situ Bioremediation
Offsite Disposal Extraction with Air Sparging Oxidation
mmm Total Weighted Benefits  ==ll=Cost (Million $)
DRAFT RI/FS Report - Former Circle K Site
P K/J 1696010.00

W:\2016\1696010.00_Ecology_CircleK_Seattle\2017_RI-FS_Rpt\Tables\Table 18 Figs 18 and 19.xIsx



60

50

Benefit/Cost Ratio
w IS
o o

N
o

10

Figure 19. Benefit/Cost Ratios Relative to Most Permanant Alternative

v

ALTERNATIVE 1
Excavation and
Offsite Disposal

ALTERNATIVE 2
Soil Vapor
Extraction

ALTERNATIVE 3 ALTERNATIVE 4 ALTERNATIVE 5
Soil Vapor Extraction In Situ Chemical In Situ Bioremediation
with Air Sparging Oxidation

== Benefit/Cost Ratio

==¢==Benefit/Cost Ratio Relative to the Most Permanent Alternative

1.2

1.0

0.8

0.6

0.4

0.2

Benefit/Cost Ratio Relative to Most Permanant Alternative

0.0

DRAFT RI/FS Report - Former Circle K Site

W:\2016\1696010.00_Ecology_CircleK_Seattle\2017_RI-FS_Rpt\Tables\Table 18 Figs 18 and 19.xIsx

K/J 1696010.00



Appendix A

1989 Underground Storage Tank Excavation
Confirmation Sample Summary Tables



Geo

N\
We

)

4

A\

g,

Engineers

TABLE 5
SUMMARY OF GROUND WATER QUALITY DATA,
MONITOR WELL SAMPLES
EPA Method 602 EPA Method
Monitor Ethyl- Total 418.1
Well Sample || Benzene | Benzene | Toluene | Xylenes TPH
Number | Date (ppb) (ppb) (ppb) (Ppb) (ppm)
MW-1 09/13/89 1.5 ND 1.8 1.6 ND
MW-5 09/13/89 1.1 ND 2.5 2.6 ND
MW-6 10/09/89 250 ND 3.2 110 NA
MW-7 10/09/89 2.8 ND 1.4 ND NA
MW-10 10/09/89 1.2 ND ND ND NA
MW-11 10/09/89 2.6 ND ND 3.0 NA
MW-12 10/09/89 ND ND ND ND NA
MW-13 12/21/89 13,000 1,700 20,000 8,800 NA
MW-14 12/21/89 1.1 1.9 5.7 13 NA
MW-15 12/21/89 7,300 1,000 9,000 5,800 NA
MW-16 12/21/89 4.3 7.1 20 36 NA
Notes:
_”ppb” = parts per billion
- *ppm” = parts per m‘i'liion
= *ND”* = “not detected”: see Iabbratory data sheets in‘Appendix.C
: for analyte detection limits :
=not analyzed
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TABLE 6
SUMMARY OF SOIL SAMPLE ANALYTICAL DATA,
WASTE OIL AND HEATING OIL TANK EXCAVATIONS

Tank Sample Sample Depth TPH
Excavation Number Date Location (feet) (ppm)
Waste Oil Tank wWO-2 10/11/83 |Excavation floor 8.0 76
WO-6 10/12/89 |Excavation floor 11.0 2
wO-7 10/12/89  |North wall 10.0 <1
wO-8 10/12/89 |East wall 9.5 6
wO-9 10/12/89  |South wall 10.0 1
wO-10 10/12/89  |West wall 9.5 <1
Heating Oil Tank HO-2 10/13/89  |North wall 6.0 8
HO-3 10/13/89 |East wall 7.0 1
HO-4 10/13/89  |South wall 6.5 2
HO-5 10/13/89 |West wall 6.5 110
HO-6 10/13/89  |Excavation floor 8.5 14
Notes:
“TPH? = Total Petroleum Hydrocarbons by EPA Method 418.1
“ppm” = parts-per million
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GEl 85-88

SOIL CLASSIFICATION SYSTEM

GROUP
MAJOR D_IVISIONS SYMBOL GROUP NAME
WELL~GRADED GRAVEL, FINE TO
COARSE GRAVEL CLEAN GRAVEL GW COARSE GRAVEL
GRAINED GP POORLY-GRADED GRAVEL
SOILS
MORE THAN 50% GRAVEL GM - SILTY GRAVEL
OF COARSE FRACTION WITH FINES
RETAINED
ON NO. 4 SIEVE GC CLAYEY GRAVEL
MORE THAN 50%
RETAINED ON WELL-GRADED SAND, FINE TO
NO. 200 SIEVE SAND CLEAN SAND sw COARSE SAND
SP POORLY~GRADED SAND
MORE THAN 509; N SAND SM SILTY SAND
OF COARSE FRACTIO|
S Neses WITH FINES
NO. 4 SIEVE SC CLAYEY SAND
SILT AND CLAY ML SILT
FINE _ INORGANIC
GRAINED CcL CLAY
SOILS LIQUID LIMIT
LESS THAN 50 ORGANIC oL ORGANIC SILT, ORGANIC CLAY
SILT AND CLAY MH SILT OF HIGH PLASTICITY, ELASTIC SILT
MORE THAN 50% INORGANIC
PAssng‘tI«g. 200 CH CLAY OF HIGH PLASTICITY, FAT CLAY
LIQUID LIMIT
50 OR MORE ORGANIC OH ORGANIC CLAY, ORGANIC SILT
HIGHLY ORGANIC SOILS PT PEAT
NOTES: SOIL MOISTURE MODIFIERS:

1. Field classification is based on
visual examination of soil in general
accordance with ASTM D2488-83.

2. Soil classitication using laboratory
tests is based on ASTM D2487-83,

3. Descriptions of soil density or
consistency are based on
interpretation of blowcount data,
visual appearance of soils, and/or
test data.

Dry — Absence of moisture, dusty, dry
to the touch

Moist — Damp, but no visible water
Wet ~ Visible free water or saturated,

usually soil is obtained from
below water table

L

Q

SOIL CLASSIFICATION SYSTEM

7/
K

GeoSNZEngineers

y/

FIGURE A-1




GE| 107~100 Rev. 1/90

LABORATORY TESTS:
CA Chemical Analysis

VAPOR CONCENTRATION DATA:

Vapor concentration given in parts per million

SHEEN CLASSIFICATION SYSTEM:
NS No visible sheen

SS  Slight sheen

MS Moderate sheen

HS Heavy sheen

BLOW-COUNT/SAMPLE DATA:

Blows required to drive a split—
barrel sampler (2.4-inch 1.D.) 12
inches or other indicated distances
using 300 pound hammer falling 30
inches.

“P" indicates sampler pushed with
weight of hammer or hydrauiics of
drill rig.

Blows required to drive a split—
barrel sampler (1.5—inch I.D.} 12
inches or other indicated distances
using 140 pound hammer falling 30
inches.

NOTES:

SM

22@

12X
PO

10 (4

SOIL GRAPH:

Soil Group Symbol
(See Note 2) .

Distinct Contact Between
Soil Strata

Gradual Change Between
Soil Strata

Water Level

Bottom of Boring

Location of relatively
undisturbed sample

Location of disturbed sample

Location of sampfing attempt
with no recovery

Location of sample attempt
using Standard Penetration
Test procedures

1. Information presented in the attached text and the Key To Boring Log
Symbols is required to adequately explain the data on the boring logs.

2. Soi classification system is summarized in Figure A-1.

3. The reader must refer to the discussion in the report test as well as the
exploration logs for a proper understanding of subsurface conditions.

o

2

KEY TO BORING LOG SYMBOLS

&
-]
7
h\\\

Engineers

FIGURE A-2




sCDO 1/9/890

. TEP: OKP

~-881-B04

1

DEPTH IN FEET

WELL SCHEMATIC

MONITOR WELL NO. MW-1

-

[
Vapor A L]
o DESCRIPTION
Casing Elevation: 100.94 CEESPZP.‘“_) E § i.E Group )
Casing Stickup: ~ -0.40 Sheen oo o Symbol Surface Elevation: 101.34
Steel surface ML 3-inches asphaltic concrete 0
monument Brown sandy silt and gravel (fill) E
Bentonite seal .
I ] Light brown silty fine sand with occasional
A9 inch, Schedule i i gravel (medium dense, moist) -
~4 40 PVC casing 100 18 L Ly -
NS ;
A1 —5
-1 9-inch, Schedule £ g
7| 40 PVC well 1. -
-| screen, 18 CAHR : s
1 0.020-inch slot KE
"4l width : — 10
771 1SM ¥ Ground water level on 9/19/89 §
j ; Grayish brown silty fine sand with occasional -
110 50/4" B | gravel (very dense, moist to wet) L
NS IR
Medium sand i ~15
m | soa B[ i
NS g :
: ; — 20
1 i
- ML S . . -
7| Baseof well at Gray sandy silt with gravel (very stiff, moist)
1] 22.2 feet -
% |sor H . 2
NS Boring completed at 24.0 feet on 9/11/89
—25
30
5
- 35
L4

Note: See Figure A-2 for explanation symbols

|u ) )
Geo&é Engineers+

Log of Monltor Well

Flgure A-3




1/9/90

TEP:OKP:CDO

-pei-~B84

i

DEPTH IN FEET

MONITOR WELL NO. MW-2

[}
WELL SCHEMATIC Vapor - L DESCRIPTION
Casing Elevation: 9858 Cone.(ppm) § § g' Group .
Casing Stickup: 039 Sheen a3 @ Symbol Surface Elevation: ~ 98.97 '

0 1 teel surface HML 3-inches asphaltic concrete 0
. monument Mottled brown and gray sandy silt with gravel B
13 & (stiff, moist) i

—— [=}-Bentonite seal
1 Ed<E1-2-inch, Schedule 520 i
. *"‘ =1 40 PVC casing s 16 H -

5— : -5
- // B
4 L7['|SM  Light gray silty fine sand with gravel (medium X

=24 2-inch, Schedule . p gray sty Y gra
. 7] 40 PVCwell 15 o -
J | screen, 880 21 B |
-] 0.020-inch slot SS IR |
105 width 1ot —10

¥Free product level on 9/19/89 &
|:{sm ZGround water level on 9/19/89

: = Gray silty fine sand with occasional lenses of

gray silt and gravel (loose, moist) (fill) -

o}+-Medium sand

5™ Gray silty fine sand and gravel (medium dense,

i R moist
3400 10 CAE o) ) u
SS N B
Base of well at IR —20
-] 209 feet _ S R -
Gray sandy silt with gravel (stiff to very stifT, -
2800 19 B wet) 5
Ss
—25
J sorr O . -
Boring completed at 28.2 feet on 9/11/89
. Petroleum-like odor detected throughout boring B
30 — L. 30
] s
35— — 35
40 -~ L 40

Note: See Figure A-2 for explanation symbols

A

S Log of Monitor Well
Ao
Z Engineers Figure A4
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1/10/90

CDOo

TEP: OKP

-gei1-Bo4

b

DEPTH IN FEET

MONITOR WELL NO. MW-8

.
WELL SCHEMATIC Vapor - - DESCRIPTION
Casing Elevation: 98.36 Conc.(ppm) E § E‘ Group .
Casing Stickup: 022 Sheen oo o Symbol Surface Elevation:  98.58
Aluminum Eai 6-inches concrete 0
- surface ML  Gray clayey silt (soft, moist) -
e monument A
- ] Concrete
— 3 -
— [=}-Bentonite seal By
=] -=}2-inch, Schedule ’l’* : SM/ Interbedded gray sandy silt, clayey silt and gray i
;1| 40 PVC casing 11 1ML to brown silty sand (very stiff to — 5
1200 25 B L hard/medium dense to dense, moist) |
: ". SS . 1.
+~2-inch, Schedule A i
-:| 40 PVCwell 1 ; 3
"i] screen, 1: 1 |
4 0.020-inch slot i i Sy
| width 1580 2l - 4 — 10
43 CAB |11l =7 Free product level on 10/09/89 ;
>%S._0£ 10000 Ground water level on 10/09/89 3
1L -
: 4] M1, Gray sandy silt (hard, moist to wet) |-
.+ Medium sand
] - 15
m | o B -
MS ”
Tism Gray silty fine sand (dense, moist) 7
; ;] Base of well at 100 41 8 [ 20
"o e | 20.3 feet MS 1 - B
Boring completed at 215 feet on 10/03/89 .
Petroleum-like odor detected throughout boring
—25
30
- 35
40

40 —

Note: See Figure A-2 for explanation symbols

D Log of Monitor Well
N2 0
Geo g Engineers Figure A-10




1/18/99

CDO

TEP: OKP

~-9081-B94

A

DERPTH IN FEET

MONITOR WELL NO. MW-9

[ ]
WELL SCHEMATIC Vapor - L
; Conc(ppm) 32 €. O DESCRIPTION
Casing Elevation: 99.03 Loncippm) LRI Group .
Casing Stickup: 023 Sheen a0 @ Symbol Surface Elevation:  99.26
—— 6-inches concrete 0
- ML  Gray to brown sandy silt (medium stiff, moist) i
. :
— E—Bentonite seal 3
-’ {=k4-2-inch, Schedule - i
;1| 40 PVC casing —5
200 33 2 .
NS 1 ISM o Graytob ilty fi d (medium d -
L 2-inch, Schedule 1o : r?;o‘i)s t)rown silty fine sand (medium dense,
| 40 PVCwell reok -
:] screen, 1 i
.| 0.020-inch slot ’/ Ism o it £ I 5
t width 1. . h 4 rown silty fine to medium san with gravel - 10
1w B = (dense to very dense, moist to wet)
140 : Free product level on 10/09/89 B
NS ;
3 S——ZGround water level on 10/09/89 — 15
<100 i L
NS i !
B ML Gray sandy silt with gravel (bard, moist) i
4300 | s B —20
Base of well at MS [
ase ol weil a Boring completed at 21.5 feet on 10/3/89 i
21.2 feet Petroleum-like odor detected throughout boring
—25
— 30
- 35
L
— 40

40 -

Note: See Figure A-2 for explanation symbols

.
Geo®NZEngineers

Log of Monitor Well

Figure A-11




coo 2/8/980

:OKP:

TEP

1-pgol1-B984

MONITOR WELL NO. MW-10

WELL SCHEMATIC Vapor - s DESCRIPTION
N C ‘ i~
Casing Elevation: 9755 M E a E' Group ]
. Casing Stickup:  -0.24 Sheen o3 @ Symbol Surface Elevation: ~ 97.79
0 Aluminum e 7-inches concrete 0
1= surface ML  Gray sandy silt (soft, moist) -
dta monument i
— Concrete
1 ntonite seal 1] A . I
i = - 'jsm  Gray silty fine sand with gravel and cobbles d
. ]=r=1-2-inch, Schedule E (medium dense to dense, moist)
;i | 40 PVC casing 1: —5
100 k7) B | B
NS 1
:.-"—-Z-inch, Schedule 1 i
‘7| 40 PVC well : -
screen, . i
1 0.020-inch slot 1
=7 width 1 — 10
<I~11(S)0 17 CaB + ¥Ground water level on 10/09/89 -
1-Medium sand 1 ]
- . — 15
w < | 18 B !
w SS . i
z .
H 1 B
T Z
b g ML B
% Gray sandy silt with gravel (hard, moist) 20
o ;| Base of well at .
! 4 20,4 feet <100 | soss B a
b NS Boring completed at 21.0 feet on 10/03/89
P Slight petroleum-like odor detected from 5 (o0 16
= feet -~
25 - 25
30 - — 30
35— — 35
40 — — 40
Note: See Figurc A-2 for explanation symbols
0 Log of Monitor Well
-

Geo

&
A\

Engineers

Figure A-12




OKP:CDO 2/8/90

TEP

-981~-B@4

1

DEPTH IN FEET

MONITOR WELL NO. MW-11

0
WELL SCHEMATIC Vapor a
. i Concppm) % E o DESCRIPTION
Casing Elevation: 98.62 Lonc.lppm) § 3 € Growp .
Casing Stickup:  -0.42 Sheen i 8 g Symbol Surface Elevation: ~ 99.04
0% Aluminum surface 1: 4SM  Light brown silty sand with gravel (foose, dry) 0
1% A monument 15 (filh) i
A{ts] [=rConcrete Joal 1l
D! ] 4 /r
Y LT | IML S ) .
1Ed =l Bentonite seal Dark brown silt with roots and organic material H
13 H (soft, moist) i
- {=F=1=2-inch, Schedule
5 ;71 40 PVCcasing <100 5 ) — 5
4 NS L
d 2-inch, Schedule P i
1 d e PVCOVBeZI(l) inch td ML Gray sand)'r silt with thin lenses of fine sand i
. _ :f;f“;‘ld " = (medium stiff, moist) -
10 - <100 | 7 CcAB g —10
-1 NS 2 Ground water level on 10/09/8% -
— // B
| : L [|gm  Brownsilty fine to medium sand with occasional g
I Medium sand O & gravel (medium dense, wet)
o : a | a7 B [f - 15
o NS : : 3
S T L
i » ML Gray sandy silt with gravel (very stiff, moist) t
’ . <0 | g h
20 | Base of well at o= —20
= 20.0 feet Boring completed at 20.5 feet on 10/04/89 r
25 — 25
30 — 30
- 2
— -
35 — 35
40 — - 40

Note: See Figure A-2 for explanation symbols

=
)

Geo

A\
e

Engineers

Log of Monitor Well

Figure A-13




1/9/99

tOKP:CDO

TEP

p-e8i~Be4d

0

DEPTH IN FEET

WELL SCHEMATIC

MONITOR WELL NO. MW-12

REITIEOS
ANIEYR

1]
Vapor =
DESCRIPTION
Casing Elevation: 96.56 M § :E cg: Group .
Casing Stickup: 0.4 Sheen oo o Symbol Surface Elevation:  96.80
Aluminum surface Roier= 7-inches concrete 0
monument ‘1 ML  Mottled gray and brown sandy silt with occasional I
Concrete cobbles (soft, moist) 3
-
~Bentonite seal Gray silty fine sand with gravel (medium dense, |
“=—2-inch, Schedule moist)
;1| 40 PVC casing - 5
<100 36 B Gray s.andy silt with occasional gravel (hard, B
NS moist)
-~1-2-inch, Schedule i
\| 40 PVC well -
7] screen, 0.020-inch i
“.| slot width
— 10
<100 8 CaB 5
NS 7
= Ground water level on 10/09/89 i
#1-Medium sand B
- — 15
<00 | 6 B 1
NS i
L1
A - -
H ML  Gray sandy silt with gravel (very hard, dry)
| Base of well at . — 20
203 feet <100 | so/6° B X
NS Boring completed at 21.0 feet on 10/04/89 i
25
— 30
~ 35
— 40

40 -

.
r

Note: See Figure A-2 for explanation symbols

Geo

W/
NS

y/

Engineers

Log of Monitor Well

Figure A-14




cCbo 2,/8/99

tOKP:

TEP

-001-B64

MONITOR WELL NO. MW-13

]
WELL SCHEMATIC Vapor _— s BESCRIBTION
Casing Elevation: 99.95 Conc.(ppm) m) '_3‘ § %' Group .
Casing Stickup: ~ -0.32 Sheen 28 & Symbol Surface Elevation: 100.27
0 teel surface HL 4-inches asphaltic concrete 0
1= monument Brown silt with a trace of fine sand (medium -
4HE Concrete . stiff, moist) &
1 [ Bentonite scal
E f'.=. ~{z42-inch, Schedule <100 6 B i
|- | 40 PVC casing SS -
54 —5
p V/"' 1 L
o L] SP- Gray fine sand with silt and occasional gravel
s | 2 inch, Schedule : . SM (medium dense to dense, moist) -
1 w1 40 PVCwell ) -
B .| screen, 0.020-inch —9%.52 u B i
.| slot width
10 " — 10
: 120 34 ] s 1 round water level on 12/28/89
1| : .
‘ +Medium sand SS 7:: .1 SP Brown fine to medium sand with a trace of silt
- 154 AT (dense, moist) — 15
11 . =
w
u- -
z
H 1 Q HPREIE SM . . .
T = 300 .72 1o Gray silty fine sand with occasional gravel (very
e 14 B £ well at SS — dense, moist) ’ -
] ase ol well & Boring completed at 19.0 feet on 12/20/89 i
20 — 19.0 feet 20
a ’ Petroleum-like odor detected from 8 to 14 feet
25 - — 25
30 - 30
35 — 35
— }-
40 - — 40

Note: See Figure A-2 for cxplanation symbols

Log of Monitor Well

&
.

Geo Engineers _ Figure A-15
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ir10,98

TEP: OKP:CDO

—-0901-B04

1

DEPTH IN FEET

MONITOR WELL NO. MW-14

]
WELL SCHEMATIC Vapor , , 8
. : Conc.(ppm) 3 C 0o DESCRIPTION
Casing Elevation: 98.07 i sk 3 g E Group .
Casing Stickup: 047 Sheen 26 o Symbol Surface Elevation: 9854
teel surface FA ML 4-inches concrete 0
P monument Brown sandy silt with organic material (soft, B
]~ Concrete moist) i
oS ;“Bentonite seal
2] 2-inch, Schedule <100 5 B8 i
;| 40 PVC casing NS -
—5
] o SN : Brown silty sand with gravel (medium dense, moist) i
24 2-inch, Schedule 1o g
| 40 PVC well IR -
| screen, 0.020-inch %’9 o B Lo I
& ] stot width | SRy ¥ g
= 1of] = Ground water level on 12/28/89 — 10
.: #./‘ ML 3
O = Gray silt with sand and occasional gravel (stiff
N to very stiff, moist)
= <100 | 22 caR ' i
:'.=. y —Vedium sand NS i
:'.;. - i — 15
<0 | 27 B ;
F ;7| Base of well at i i
B 19.3 feet Boring completed at 20.0 fect on 12/20/89 —20
—25
— 30
35
— 40

40 —

Note: See Figure A-2 for explanation symbols

(0
Geo

P /A
e

Engineers

Log of Monitor Well

Figure A-16




is1e,986

CBOo

TEP: OKP

-001~-804

i

MONITOR WELL NO. MW-15

Al

GeoNs2 Engineers

/A
b\

a
WELL SCHEMATIC Vapor , , 8 -
Casing Elevation: 99.04 M E § E’ Group .
Casing Stickup: 035 Sheen a9 @ Symbol Surface Elevation:  99.39
09 Steel surface Eoea ML 4-inches concrete 0
1= monument Mottled gray and brown silt with organic material |~
I —Concrete (medium stiff to very stiff, moist) I
1 I ~Bentonite seal
1 ] 2-inch, Schedule <100 9 | i
- ;| 40 PVC casing NS -
5 —5
| 24 2-inch, Schedule 3
| 40 PVC well -
71 screen, 0.020-inch ;‘,‘S’O v B |
.7 slot width
i — 10
L] ¥Ground water level on 12/28/89 =
ff‘: ‘I'{ SP ™ Brown and gray fine sand with silt and occasional |
oA SM gravel (medium dense to dense, moist to wet)
o | 7 caB L] g
: Medium sand S8 s
: — 15
| g
1] -
w
u- e
&
- <10 | B H 3
Y | Base of well at NS §
i | 187 feet 20
a Boring completed at 20.0 feet on 12/21/89
=1 Slight petroleum-like odor detected from 10to15 F
8 feet L
25 - 25
i 8
.-I =
30 — 30
35 — 35
.1 =
— =
40 — L 40
Note: See Figure A-2 for explanation symbols
W Log of Monitor Well

Figure A-17




i/18/90

CDO

TEP: OKP

~8081-Bo4

1

DEPTH IN FEET

C

MONITOR WELL NO. MW-16

[
WELL SCHEMATIC Vapor L .
C o DESCRIPTION
Casing Elevation: 99.04 goi(p_pm_)_ _531‘ a s Group .
Casing Stickup:  -0.30 Sheen a8 o Symbol Surface Elevation:  99.34
-I:—iSteel surface fdeenal 6-inches concrete 0
1 monument Mottled gray and brown sandy silt (stiff, moist) -
|
[ —J~Concrete L
_.Sf\Bentonite seal
2} 2-inch, Schedule <100 | 13 & i
:-{ 40 PVC casing NS -
—5
:2L2-inch, Schedule i
w1 40 PVC weil -
.-| screen, 0.020-inch <1\1]g0 14 caBl |
-] slot width
; | - 10
LT AV4 .
L] ok MV= Ground water level on 12/28/89 o
1°.}.[/|SM  Interbedded brown silt with a trace of sand and i
: brown silty fine sand (hard/very dense, moist)
<100 | so/57 B i
- Medium sand b i
— 15
~ Brown fine sand with silt and occasional gravel i
| <100 | 50/6" g8 (very dense, moist)
| Base of well at NS i
19.2 feet Boring completed at 20.0 feet on 12/21/89 —20
— 25
— 30
— 35
L 40

Note: See Figure A-2 for explanation symbols

Geos

N

2 Engineers

Log of Monitor Well

Figure A-18




Boring Log Kennedy/Jenks Consultants

BORING LOCATION
North side of E McGraw St Boring Name KJB-1

DRILLING COMPANY DRILLER
Holt Services, Inc Michael Running | project Name Ecology Circle K

DRILLING METHOD(S) DRILL BIT(S) SIZE
Direct Push (Geoprobe 7822 DT) 2" Project Number 1696010.00

ISOLATION CASING FROM TO FT.
N/A N/A MEAURING PT. ELEVATION | TOTAL DEPTH

BLANK CASING FROM TO FT. bgs 20.0 ft. bgs

N/A N/A N/A DATE STPéF;TED DATE COMPLETED

SLOTTED CASING FROM TO FT. 18/16 5/18/16

N/A N/A INITIAL WATER DEPTH (FT)
SIZE AND TYPE OF FILTER PACK FROM TO FT. 6.0

N/A N/A  |LOGGEDBY

SEAL FROM To T J. Schwarz

3/8" Hydrated Bentonite ChlpS 0 20 SAMPLING METHODS WELL COMPLETION

GROUT FROM TO FT. O SURFACE HOUSING

N/A N/A O STAND PIPE FT.

SAMPLES
BACKFILL DETAILS PID uscs

PENETR.| DEPTH
RECOV| SAMPLE NUMBER LTHoLoGY | 15

W Airknifed to 4 ft
.
.
.
.
/

TYPE SAMPLE DESCRIPTION AND DRILLING REMARKS

InnE
o

X KJB-1-2.5 Sandy SILT
/ h ~ Grayish brown (10 YR 5/2), some gravel, very hard, moist,
// no odor, no sheen

ML

_
_

/
% (1 Silty SAND

_
%
é% . I SM Brown (10 YR 5/3), some gravel, soft, moist, no odor, no

d

Sandy SILT
Gray (10 YR 6/1), stiff, moist to wet, no odor, no sheen

/
.
.
.

/

4
E KJB-1-7.5

o .
% 0 VL At 10 ft, more silt, medium stiff
_

7 0 At 11 ft, dry to moist, stiff to very stiff

12+

E 137 KJB-1-13 0 At 12 ft, moist, more sand than above, medium stiff

é
1 %

.

V
/ 0 Silty SAND
SM Gray (10 YR 6/1), stiff, moist to wet, no odor, no sheen

16+

2%/% SILT with sand

174 %%Z// 1 o ML ~ Gray (10 YR 6/1), some gravel, stiff to very stiff, wet, no
%

odor, no sheen

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17
T T T T

F-40.1
(6-87) (3-88) (8-90) SHEET 1 OF 2




KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17

Boring Log Kennedy/Jenks Consultants

Project Name Ecology Circle K Project Number 1696010.00 Boring Name KJB-1
SAMPLES
e FECS ;T%%Ei {FEET, | SAMPLE NUMBER BACKFILLDETALS | P10 | 0 uscs SAMPLE DESCRIPTION AND DRILLING REMARKS
45 Y444 SILT with sand

B 18+ M 1 % ~ Gray (10 YR 6/1), some gravel, stiff to very stiff, wet, no
%% odor, no sheen (Continued)
W ML

E KJB-1-19 ¥’ 0
_
NOTES

1. PID = MiniRAE 2000 photoionization detector calibrated with 100 parts per million
isobutylene standard.
2. Boring backfilled with bentonite and finished to match existing grade.

F-40.1
(6-87) (3-88) (8-90) SHEET 2 OF 2




Boring Log

Kennedy/Jenks Consultants

BORING LOCATION
North side of E McGraw St

Boring Name

DRILLING COMPANY _
Holt Services, Inc

DRILLER

Michael Running

KJB-2

Project Name

DRILLING METHOD(S)
Direct Push (Geoprobe 7822 DT)

DRILL BIT(S) SIZE

Ecology Circle K

Project Number

ISOLATION CASING

FROM TO
N/A

1696010.00

FT.
N/A

BLANK CASING
N/A

FROM TO
N/A

FT. bgs

MEAURING PT. ELEVATION

TOTAL DEPTH
20.0 ft. bgs

DATE STARTED
N/A 5)

SLOTTED CASING

FROM TO
N/A

— 18/16

DATE COMPLETED
5/18/16

N/A

SIZE AND TYPE OF FILTER PACK

FROM TO
N/A

FT.

INITIAL WATER DEPTH (FT)
8.0

N/A  |LOGGEDBY

SEAL
3/8" Hydrated Bentonite Chips

FROM TO

FT.

J. Schwarz

20 SAMPLING METHODS

GROUT

FROM TO
N/A

FT.
N/A

WELL COMPLETION
O SURFACE HOUSING
O STAND PIPE

FT.

SAMPLES BACKFILL DETAILS

DEPTH
(FEET)

PENETR.
RESIST.
BLOWS/6"

RECOV, SAMPLE NUMBER

TYPE  I'FEET)

PID uUscCs

LITHOLOGY LOG

SAMPLE DESCRIPTION AND DRILLING REMARKS

KJB-2-3

|
-
-

//
%//,
%/
%
.
/

//

Airknifed to 4.5 ft

Sandy SILT

Brown, trace fine gravel, moist, no odor, no sheen

.
_
_

KJB-2-8

{

o | SP/
: SM

Poorly graded SAND with silt
~ Brown (10 YR 5/3) to grayish brown, some gravel, soft,

moist, no odor, no sheen

ML

Sandy SILT

Brown (10 YR 5/3), some grey mottling, medium stiff,
moist to wet, no odor, no sheen

_

KJB-2-12

o
-

0 SM

.

.

-
B

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17
T T T T

Silty SAND

Brown (10 YR 5/3), poorly sorted sand, soft, wet, no odor,

no sheen

[ Brown to grayish brown (10 YR 5/2), siltier with depth, wet,

no odor, no sheen

F-40.1
(6-87) (3-88) (8-90)

sHeeT 1 oF




Boring Log Kennedy/Jenks Consultants

Project Name Ecology Circle K Project Number 1696010.00 Boring Name KJB-2

SAMPLES
BACKFILL DETAILS PID uscs

PENETR.| DEPTH
RECOV/| (FEET) | SAMPLE NUMBER LTHoLoGY | 15

RESIST.
(FEET) |y owsye

- i 18- "B SM |
e

TYPE SAMPLE DESCRIPTION AND DRILLING REMARKS

W/
o
///%%

0 SILT with sand

h ~ Gray (10 YR 5/1), some gravel and cobbles, stiff to very
ML stiff, moist, no odor, no sheen

|

i E 197 KJB-2-19

-

%
2
2

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17

20-

NOTES

1. PID = MiniRAE 2000 photoionization detector calibrated with 100 parts per million
isobutylene standard.

2. Boring backfilled with bentonite and finished to match existing grade.

F-40.1
(6-87) (3-88) (8-90) SHEET 2 OF 2




Boring Log Kennedy/Jenks Consultants

BORING LOCATION
North side of E McGraw St Boring Name KJB-3

DRILLING COMPANY DRILLER
Holt Services, Inc Michael Running | project Name Ecology Circle K

DRILLING METHOD(S) DRILL BIT(S) SIZE
Direct Push (Geoprobe 7822 DT) 2" Project Number 1696010.00

ISOLATION CASING FROM TO FT.
N/A N/A MEAURING PT. ELEVATION | TOTAL DEPTH

BLANK CASING FROM TO FT. bgs 20.0 ft. bgs

N/A N/A N/A DATE STPéF;TED DATE COMPLETED

SLOTTED CASING FROM TO FT. 18/16 5/18/16

N/A N/A INITIAL WATER DEPTH (FT)
SIZE AND TYPE OF FILTER PACK FROM TO FT. N/A

N/A N/A  [LoceEDBY

SEAL FROM To T J. Schwarz

3/8" Hydrated Bentonite Chips 0 20 |SAMPLING METHODS WELL COMPLETION

GROUT FROM TO FT. O SURFACE HOUSING

N/A N/A O STAND PIPE FT.

SAMPLES
BACKFILL DETAILS PID USCS

PENETR.| DEPTH
RECOV| SAMPLE NUMBER UTHoLOGY | " SAMPLE DESCRIPTION AND DRILLING REMARKS

TYPE

BLOWS/6" ////;
o

%%Z Silty SAND
o

SM Dark brown (10 YR 3/3), abundant organic material, moist,
no odor, no sheen

KJB-3-2

(FEET) | RESIST. (FEET)
W//// Airknifed to 2 ft (refusal)
/
7
///
/

Sandy SILT

Grayish brown (10 YR 5/2) mottled with brown (10 YR
- — 5/3), very stiff, moist, no odor, no sheen

1.5

///

/
.
.
/
/

.

/

5
E KJB-3-7.5

stiff

%
% very s_tiff, color grades towards gray with depth, lenses
W 0 Ygrf]thlsgmetjrieprrcf)r%?:|1ogs'[ooz ;asn?t and silt, siltier from 10 to
.
.
.
_
;////
//%

5
E KJB-3-12.5
13-

Poorly graded SAND with silt

Gray (10 YR 5/1), medium to coarse sand with some
cobbles, some grains visible within cobbles, grading to
SP/ grayish brown (10 YR 5/2) with depth, no odor, no sheen

0 SM very stiff, grading to dark gray (10 YR 4/1), more silt

é/
W
_

14+

15+

_

V
-

_

16 7 7 o

%g grla};/?ﬁ)NYDR 5/1), poorly graded sand, some gravel and
o

_
7/ 0 SM cobbles, grading to grayish brown (10 YR 5/2) with depth,

/
77 %%//% T |~ very stiff, wet, no odor, no sheen
F-40.1

(6-87) (3-88) (8-90) SHEET 1 OF 2

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17
T T T T




KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17

Boring Log Kennedy/Jenks Consultants

Project Name Ecology Circle K Project Number 1696010.00 Boring Name KJB-3

SAMPLES
BACKFILL DETAILS
PENETR.| DEPTH PID USCs
RECOV| (FEET) SAMPLE NUMBER UTHoLoGY | "

RESIST.
(FEET) |y owsyey

TYPE SAMPLE DESCRIPTION AND DRILLING REMARKS

_

SILT with sand

ML Gray (10 YR 5/1), some gravel and cobbles, very stiff,
moist, no odor, no sheen

E KJB-3-18.5
B 19

|

_

-

%
2
2

20-

NOTES

1. PID = MiniRAE 2000 photoionization detector calibrated with 100 parts per million
isobutylene standard.

2. Boring backfilled with bentonite and finished to match existing grade.

F-40.1
(6-87) (3-88) (8-90) SHEET 2 OF 2




Boring Log

Kennedy/Jenks Consultants

BORING LOCATION

E side of Mont's Market driveway, along S side of E McGraw St

Boring Name KJB-4

DRILLING COMPANY _
Holt Services, Inc

DRILLER

Michael Running

Project Name Ecology Circle K

DRILLING METHOD(S)
Direct Push (Geoprobe 7822 DT)

DRILL BIT(S) SIZE

Project Number 1696010.00

ISOLATION CASING

FROM TO
N/A

FT.
N/A

MEAURING PT. ELEVATION | TOTAL DEPTH

BLANK CASING
N/A

FROM TO
N/A

— bgs 20.0 ft. bgs

DATE COMPLETED

DATE STARTED
N/A 5)

SLOTTED CASING

FROM TO
N/A

18/16 5/18/16

FT.

N/A

SIZE AND TYPE OF FILTER PACK

FROM TO
N/A

INITIAL WATER DEPTH (FT)
= N/A

N/A  |LOGGEDBY

SEAL
3/8" Hydrated Bentonite Chips

FROM TO

— J. Schwarz

SAMPLING METHODS WELL COMPLETION

20

GROUT

FROM TO
N/A

O SURFACE HOUSING
O STAND PIPE

FT.

N/A FT.

SAMPLES

DEPTH
(FEET)

PENETR.
RESIST.
BLOWS/6"

RECOV, SAMPLE NUMBER

TYPE  I'FEET)

PID uUscCs

LITHOLOGY LOG

SAMPLE DESCRIPTION AND DRILLING REMARKS

.
.
KJB-4-2.5 %
_

.
/%//;

ML

Airknifed to 4 ft

Sandy SILT

~ Gray (10 YR 5/1), fine to very fine sand, mottled with
brown, stiff, moist, no odor, no sheen

/
-
%
/
|

-

|

/
g

KJB-4-8.5

2.0

33.5

_
é////ﬁ

KJB-4-12

650 SP/

1762
1986
538
243

52.5

.

%

o

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17
T T T T

64

2259

SM |

Poorly graded SAND with silt

Brown (10 YR 5/3) to gray, poorly graded fine to coarse
sand, moderately stiff, moist, petroleum-like odor

strong petroleum-like odor, moderate sheen

Gray (10 YR 6/1), same as above with pockets of coarser
sand, strong petroleum-like odor, moderate sheen

lens of coarse sand with silt

silt with medium to fine sand (finer than above), some
cobbles, moderately stiff, strong petroleum-like odor

246
ML

SILT with sand
- Gray (10 YR 5/1), very stiff, wet, strong petroleum-like

odor

F-40.1
(6-87) (3-88) (8-90)

sHEeT _ 1 oF _ 2




KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17

Boring Log Kennedy/Jenks Consultants

Project Name Ecology Circle K Project Number 1696010.00 Boring Name KJB-4
SAMPLES
e FECS ;T%%Ei {FEET, | SAMPLE NUMBER BACKFILLDETALS | P10 | 0 uscs SAMPLE DESCRIPTION AND DRILLING REMARKS
I5 Y444 366 SILT with sand

B 18+ M h - Gray (10 YR 5/1), very stiff, wet, strong petroleum-like
%% ML odor (Continued)
W 1ot

E KJB-4-19 .
_
NOTES

1. PID = MiniRAE 2000 photoionization detector calibrated with 100 parts per million
isobutylene standard.
2. Boring backfilled with bentonite and finished to match existing grade.

F-40.1
(6-87) (3-88) (8-90) SHEET 2 OF 2




Boring Log

Kennedy/Jenks Consultants

BORING LOCATION

W side of Mont's Market driveway, along S side of E McGraw St

DRILLING COMPANY _
Holt Services, Inc

DRILLER

Michael Running

DRILLING METHOD(S)
Direct Push (Geoprobe 7822 DT)

DRILL BIT(S) SIZE

ISOLATION CASING

FROM TO
N/A

FT.

N/A

Boring Name

KJB-5

Project Name

Ecology Circle K

Project Number

1696010.00

BLANK CASING
N/A

FROM TO
N/A

FT.

N/A

MEAURING PT. ELEVATION
bgs

TOTAL DEPTH
20.0 ft. bgs

SLOTTED CASING

FROM TO
N/A

FT.

N/A

DATE STARTED
5/18/16

DATE COMPLETED
5/18/16

SIZE AND TYPE OF FILTER PACK

FROM TO
N/A

FT.

N/A

INITIAL WATER DEPTH (FT)
8.0

SEAL
3/8" Hydrated Bentonite Chips

FROM TO

FT.

20

LOGGED BY
J. Schwarz

GROUT

FROM TO

FT.

SAMPLING METHODS

WELL COMPLETION
O SURFACE HOUSING

O STAND PIPE FT.

N/A N/A

SAMPLES BACKFILL DETAILS

PID uUscCs

PENETR.| DEPTH
}?II:EEEO_% ResisT | (FEET) SAMPLE NUMBER UTHoLOGY | " SAMPLE DESCRIPTION AND DRILLING REMARKS

BLOWS/6"

TYPE

Airknifed to 4 ft

KJB-5-3.5 SILT with sand

~ Brown (10 YR 5/3) to gray (10 YR 5/1), mottled color, very
firm, moist, no odor, no sheen

%
//
-
_
/A -
0

//
%
|
/%
/é%

2
-
-
%//
o

/
_

ML

5 E s KJB-5-7 | Some gravel and cobbles

{

.

0 Silty SAND

_
27 KJB-5-12 %%
o K _

~ Gray (10 YR 6/1), medium stiff to very stiff, moist to wet,
no odor, no sheen

0.7

o sM
N //;2

_
?//

[ Coarser sand than above, wet, slight petroleum-like odor

31.0

10.6

A
_

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17
T T T T

F-40.1

(6-87) (3-88) (8-90) SHEET 1 OF 2




KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17

Boring Log Kennedy/Jenks Consultants

Project Name Ecology Circle K Project Number 1696010.00 Boring Name KJB-5

SAMPLES
BACKFILL DETAILS
PENETR.| DEPTH PID USCs
RECOV| (FEET) SAMPLE NUMBER UTHoLoGY | "

RESIST.
(FEET) |y owsye

B ’ 18+ W b °? - girlgl?ﬁ)NYDR 6/1), medium stiff to very stiff, moist to wet,
%% no odor, no sheen (Continued)

V////% 27 SM Finer sand than above, wet

%

TYPE SAMPLE DESCRIPTION AND DRILLING REMARKS

= 19_

|

KJB-5-19.5

-

%
2
2

20-

NOTES

1. PID = MiniRAE 2000 photoionization detector calibrated with 100 parts per million
isobutylene standard.

2. Boring backfilled with bentonite and finished to match existing grade.

F-40.1
(6-87) (3-88) (8-90) SHEET 2 OF 2




Boring Log

Kennedy/Jenks Consultants

BORING LOCATION

North of the Mont's Market building, within the former excavation area

DRILLING COMPANY _
Holt Services, Inc

DRILLER
Michael Running

DRILLING METHOD(S)
Direct Push (Geoprobe 7822 DT)

DRILL BIT(S) SIZE

ISOLATION CASING

FROM

N/A

TO

FT.

N/A

Boring Name KJB-6

Ecology Circle K
1696010.00

Project Name

Project Number

BLANK CASING
N/A

FROM

N/A

TO

FT.

N/A

MEAURING PT. ELEVATION
bgs

TOTAL DEPTH
25.0 ft. bgs

SLOTTED CASING

FROM

N/A

TO

FT.

N/A

DATE COMPLETED
5/18/16

DATE STARTED
5/18/16

SIZE AND TYPE OF FILTER PACK

FROM

N/A

TO

FT.

N/A

INITIAL WATER DEPTH (FT)
17.0

SEAL
3/8" Hydrated Bentonite Chips

FROM

TO

FT.

25

LOGGED BY
J. Schwarz

GROUT

FROM

N/A

TO

N/A

SAMPLING METHODS WELL COMPLETION
O SURFACE HOUSING

O STAND PIPE

FT.

SAMPLES BACKFILL DETAILS

DEPTH
(FEET)

PENETR.
RESIST.
BLOWS/6"

RECOV, SAMPLE NUMBER

TYPE  I'FEET)

PID

LITHOLOGY

uUscCs
LOG

SAMPLE DESCRIPTION AND DRILLING REMARKS

é

%

|
-
-

//
%//,
%/
%
.
/

_

KJB-6-4

.
_

KJB-6-7
25

26

3.2

_

114
12+

13+

¢
.

//
.

15+

0.6

0.1

0.1

.

16+

17+

.

.
i B

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17
T T T T

22.4

GW

Well-graded GRAVEL

Pea gravel (assumed to be former excavation fill material),
some rootlets, dry to moist, no odor, no sheen

\
s

SM

(See next page for lithology description)

F-40.1
(6-87) (3-88) (8-90)

sHeeT _ 1 oF _ 2




Boring Log Kennedy/Jenks Consultants

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17

Project Name Ecology Circle K Project Number 1696010.00 Boring Name KJB-6
SAMPLES
BACKFILL DETAILS
rRecov|P2ETR | BEFIT) | SAMPLE NUMBER PID | umioroey | USCS SAMPLE DESCRIPTION AND DRILLING REMARKS
e e
) KJB-6-17.5 11.9 Silty SAND
18+ h ~ Gray (10 YR 5/1), fine to coarse sand with some gravel,
stiff, moist to wet, petroleum-like odor, no sheen

8.4 (Continued)

19 N B
20

20+ =
1.9

214 N B
18 SM
220

22- - -

E KJB-6-22
3

11

23- - -

24 4 i

25—

NOTES

1. PID = MiniRAE 2000 photoionization detector calibrated with 100 parts per million
isobutylene standard.
2. Boring backfilled with bentonite and finished to match existing grade.

F-40.1
(6-87) (3-88) (8-90) SHEET 2 OF 2




Boring Log

Kennedy/Jenks Consultants

BORING LOCATION

2350 24th Ave E Parking Lot

DRILLING COMPANY _
Holt Services, Inc

DRILLER

Michael Running

DRILLING METH

0D(S)

Direct Push (Geoprobe 7822 DT)

DRILL BIT(S) SIZE

ISOLATION CASING

FROM TO
N/A

FT.

N/A

Boring Name KJB-7

Ecology Circle K
1696010.00

Project Name

Project Number

BLANK CASING
N/A

FROM TO
N/A

FT.

N/A

MEAURING PT. ELEVATION
bgs

TOTAL DEPTH
20.0 ft. bgs

SLOTTED CASING

FROM TO
N/A

FT.

N/A

DATE COMPLETED
5/19/16

DATE STARTED
5/19/16

SIZE AND TYPE OF FILTER PACK

FROM TO
N/A

FT.

N/A

INITIAL WATER DEPTH (FT)
10.5

SEAL

3/8" Hydrated Bentonite Chips

FROM TO

FT.

20

LOGGED BY
J. Schwarz

GROUT

FROM TO
N/A

FT.

N/A

WELL COMPLETION
O SURFACE HOUSING
O STAND PIPE

SAMPLING METHODS

FT.

SAMPLES

RECOV,

TYPE  I'FEET)

PENETR.
RESIST.
BLOWS/6"

DEPTH
(FEET)

SAMPLE NUMBER

BACKFILL DETAILS

PID/Shee
Test

uUscCs

LITHOLOGY LOG

SAMPLE DESCRIPTION AND DRILLING REMARKS

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17
T T T T

KJB-7-2

KJB-7-9.5

KJB-7-11

é

//
.

_

o

-
_
-

0 SM

Airknifed to 5 ft

Silty SAND
Gray (10 YR 6/1) mottled with brown (10 YR 5/3), medium
stiff, moist, no odor, no sheen

Brown, less gray, some gravel and cobbles

Gray (10 YR 6/1), some cobbles

206

_
_

580/ MS

199/ MS

SP/

196/ SS|-

32/NS

.

7.2/NS

SM |

Poorly graded SAND with silt
Gray (10 YR 6/1), fine to medium sand, soft, moist to wet,
petroleum-like odor, sheen

55.6

18.2 ML

.

-
B

SILT with sand

Gray (10 YR 6/1), fine to medium sand, stiff to very stiff,
moist to wet, strong petroleum-like odor

F-40.1
(6-87) (3-88) (8-90)

sHeeT 1 oF




KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17

Boring Log Kennedy/Jenks Consultants

Project Name Ecology Circle K Project Number 1696010.00 Boring Name KJB-7
SAMPLES BACKFILL DETAILS |,
rvpe  RECOV/THER {FEET, | SAMPLE NUMBER IDySheet imooey | USCS SAMPLE DESCRIPTION AND DRILLING REMARKS
(F'ZET) BLOWS/6' 0
/ % 19.8 SILT with sand
%
B 18+ %% T 11657/ ~ Gray (10 YR 6/1), fine to medium sand, stiff to very stiff,
%% ss ML moist to wet, strong petroleum-like odor (Continued)
E KJB-7-18.5 W 206/ NS
‘ 197 B
_
)
NOTES

1. PID = MiniRAE 2000 photoionization detector calibrated with 100 parts per million
isobutylene standard.
2. Boring backfilled with bentonite and finished to match existing grade.

F-40.1
(6-87) (3-88) (8-90) SHEET 2 OF 2




Boring Log

Kennedy/Jenks Consultants

BORING LOCATION

2350 24th Ave E Parking Lot

DRILLING COMPANY _
Holt Services, Inc

DRILLER

Michael Running

DRILLING METH

0D(S)

Direct Push (Geoprobe 7822 DT)

DRILL BIT(S) SIZE

ISOLATION CASING

FROM TO
N/A

FT.

N/A

Boring Name KJB-8

Ecology Circle K
1696010.00

Project Name

Project Number

BLANK CASING
N/A

FROM TO
N/A

FT.

N/A

MEAURING PT. ELEVATION
bgs

TOTAL DEPTH
20.0 ft. bgs

SLOTTED CASING

FROM TO
N/A

FT.

N/A

DATE COMPLETED
5/19/16

DATE STARTED
5/19/16

SIZE AND TYPE OF FILTER PACK

FROM TO
N/A

FT.

N/A

INITIAL WATER DEPTH (FT)
N/A

SEAL

3/8" Hydrated Bentonite Chips

FROM TO

FT.

20

LOGGED BY
J. Schwarz

GROUT

FROM TO
N/A

FT.

N/A

SAMPLING METHODS WELL COMPLETION
O SURFACE HOUSING

O STAND PIPE

FT.

SAMPLES

RECOV,

TYPE  I'FEET)

PENETR.
RESIST.
BLOWS/6"

DEPTH
(FEET)

SAMPLE NUMBER

BACKFILL DETAILS

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17
T T T T

KJB-8-2.5

KJB-8-8

KJB-8-12

PID/Shee
Test

uUscCs

LITHOLOGY LOG

SAMPLE DESCRIPTION AND DRILLING REMARKS

é

o

.
_
%///
%
-

-

/

Airknifed to 4 ft

SILT with sand

Brown (10 YR 5/3), mottled with gray, stiff to very stiff,
moist, no odor, no sheen

/
.

3.9

7.8

9.6/NS

_

85
SM
458/ MS|
1801/ HS

882/ HS

986 / HS

-

-

370/ HS

59.8 / MY

.

-
B

Silty SAND

Gray (10 YR 5/1), fine to coarse sand, some cobbles and
— gravel, some areas with more silt, stiff to medium stiff,

moist, slight petroleum-like odor, no sheen

| Coarser sand with depth, soft, strong petroleum-like odor,
heavy sheen

Sheen visible on surface of soil core, wet

F-40.1
(6-87) (3-88) (8-90)

sHeeT 1 oF




KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17

Boring Log Kennedy/Jenks Consultants

Project Name Ecology Circle K Project Number 1696010.00 Boring Name KJB-8
SAMPLES
BACKFILL DETAILS |,
rRecov|P2ETR | BEFIT) | SAMPLE NUMBER IDySheet imooey | USCS SAMPLE DESCRIPTION AND DRILLING REMARKS
e e
15 Y444 35.8 Silty SAND

%

B 18+ %% h ~ Gray (10 YR 5/1), fine to coarse sand, some cobbles
%////A SM and gravel, some areas with more silt, stiff to medium
W 17.1 stiff, moist, slight petroleum-like odor, no sheen

N 194 W i L (Continued)

X kst W | f dfi d
W enses of coarser and finer san
20 //A//% 35/NS i
NOTES

1. PID = MiniRAE 2000 photoionization detector calibrated with 100 parts per million
isobutylene standard.
2. Boring backfilled with bentonite and finished to match existing grade.

F-40.1
(6-87) (3-88) (8-90) SHEET 2 OF 2




Boring Log

Kennedy/Jenks Consultants

BORING LOCATION
2350 24th Ave E Parking Lot

Boring Name

DRILLING COMPANY _
Holt Services, Inc

DRILLER

Michael Running

KJB-9

Project Name

DRILLING METHOD(S)
Direct Push (Geoprobe 7822 DT)

DRILL BIT(S) SIZE

Ecology Circle K

Project Number

ISOLATION CASING

FROM TO
N/A

1696010.00

FT.
N/A

BLANK CASING
N/A

FROM TO
N/A

FT. bgs

MEAURING PT. ELEVATION

TOTAL DEPTH
20.0 ft. bgs

DATE STARTED
N/A 5)

SLOTTED CASING

FROM TO
N/A

— 19/16

DATE COMPLETED
5/19/16

N/A

SIZE AND TYPE OF FILTER PACK

FROM TO
N/A

FT.

INITIAL WATER DEPTH (FT)
9.0

N/A  |LOGGEDBY

SEAL
3/8" Hydrated Bentonite Chips

FROM TO

FT.

J. Schwarz

20 SAMPLING METHODS

GROUT

FROM TO
N/A

FT.
N/A

WELL COMPLETION
O SURFACE HOUSING
O STAND PIPE

FT.

SAMPLES BACKFILL DETAILS

DEPTH
(FEET)

PENETR.
RESIST.
BLOWS/6"

RECOV, SAMPLE NUMBER

TYPE  I'FEET)

PID uUscCs

LITHOLOGY LOG

SAMPLE DESCRIPTION AND DRILLING REMARKS

é

%

KJB-9-2

|
-
-

//
%//,
%/
%
.
/

_
///%

SM

.
_
_
:

4.5

KJB-9-8.5

Airknifed to 3.5 ft

Silty SAND

Brown (10 YR 5/2), fine to coarse sand, some fine gravel,

moist, no odor, no sheen

_

114

12+

KJB-9-13

E 13+

i
14- //;
/%

15+

1431

SP/

1227

488

119.9

774.6

.

16+

17+

.

-
B

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17
T T T T

166

38.3

SM |

Poorly graded SAND with silt
Grayish brown (10 YR 5/2), fine to coarse sand, some

petroleum-like odor, sheen

gravel and cobbles, soft to medium stiff, moist to wet,

Same as above, siltier with depth, wet, petroleum-like

odor, sheen

F-40.1
(6-87) (3-88) (8-90)

sHeeT 1 oF
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Boring Log Kennedy/Jenks Consultants

Project Name Ecology Circle K Project Number 1696010.00 Boring Name KJB-9

SAMPLES
BACKFILL DETAILS
PENETR.| DEPTH PID USCs
RECOV| (FEET) SAMPLE NUMBER UTHoLoGY | "

RESIST.
(FEET) |y owsye

B > 18+ W b, °° N girlgl?ﬁ)NYDR 5/1), some cobbles and gravel, very stiff, wet,
%% slight petroleum-like odor, no sheen
-

|

TYPE SAMPLE DESCRIPTION AND DRILLING REMARKS

5.3 SM

|

i E 197 KJB-9-19

20-

.
/Zé% 232

%
2
2

NOTES

1. PID = MiniRAE 2000 photoionization detector calibrated with 100 parts per million
isobutylene standard.

2. Boring backfilled with bentonite and finished to match existing grade.

F-40.1
(6-87) (3-88) (8-90) SHEET 2 OF 2




Boring Log Kennedy/Jenks Consultants
BORING LOCATION

2350 24th Ave E Parking Lot Boring Name KJB-10

DRILLING COMPANY DRILLER
Holt Services, Inc Michael Running | project Name Ecology Circle K

DRILLING METHOD(S) DRILL BIT(S) SIZE
Direct Push (Geoprobe 7822 DT) 2" Project Number 1696010.00

ISOLATION CASING FROM TO FT.
N/A N/A MEAURING PT. ELEVATION | TOTAL DEPTH

BLANK CASING FROM TO FT. bgs 20.0 ft. bgs

N/A N/A N/A DATE STPéF;TED DATE COMPLETED

SLOTTED CASING FROM TO FT. 19/16 5/19/16

INITIAL WATER DEPTH (FT)
N/A N/A 12.0

SIZE AND TYPE OF FILTER PACK FROM TO FT.

N/A N/A  |LOGGEDBY

SEAL FROM To T J. Schwarz

3/8" Hydrated Bentonite ChlpS 0 20 SAMPLING METHODS WELL COMPLETION

GROUT FROM TO FT. O SURFACE HOUSING
N/A N/A O STAND PIPE

FT.

SAMPLES BACKFILL DETAILS

PID uUscCs

LOG SAMPLE DESCRIPTION AND DRILLING REMARKS

PENETR.| DEPTH
RECOV| (FEET) | SAMPLE NUMBER LITHOLOGY

é

TYPE RESIST.

(FEET) |y owsyey

Airknifed to 4 ft

%

Silty SAND

Dark gray (10 YR 4/1), mottled with brown, stiff, moist, no
odor, no sheen

;
.

E 27 KJB-10-2 é %
-

//
%//,
%/
%
.
/

_
///%

/
.
W

Sandier, stiff with locally soft lenses

5.8

////ﬁ

165

403 Gradual color change to brown (10 YR 5/3), very stiff,

8 - - slight sheen, petroleum-like odor
E KJB-10-8

.

212
114

20.9

Sandy SILT

Gray (10 YR 5/1), Poorly sorted fine to coarse sand, wet,
no sheen, petroleum-like odor

26.3
13+
E KJB-10-13

o
14 //%2 137.1

144.8 ML

15+

_
?//

Sheen visible on surface

10.3
16+

o
=

(6-87) (3-88) (8-90) SHEET 1 OF 2

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17
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Boring Log Kennedy/Jenks Consultants

Project Name Ecology Circle K Project Number 1696010.00 Boring Name KJB-10

SAMPLES
BACKFILL DETAILS
PENETR.| DEPTH PID USCs
RECOV| (FEET) SAMPLE NUMBER UTHoLoGY | "

RESIST.
(FEET) |y owsye

B > 18 W b i r 2323)((1%";1;? 5/1), Poorly sorted fine to coarse sand, wet,
%% no sheen, petroleum-like odor (Continued)
.

/é

TYPE SAMPLE DESCRIPTION AND DRILLING REMARKS

801 ML
n 194

|

KJB-10-19.5

-

%
2
2

20-

NOTES

1. PID = MiniRAE 2000 photoionization detector calibrated with 100 parts per million
isobutylene standard.

2. Boring backfilled with bentonite and finished to match existing grade.

F-40.1
(6-87) (3-88) (8-90) SHEET 2 OF 2




Boring Log

Kennedy/Jenks Consultants

BORING LOCATION

NE corner of 3250 24th Ave E ot

DRILLING COMPANY

Holt Services, Inc

DRILLER

Michael Running

DRILLING METHOD(S)

Direct Push (Geoprobe 7822 DT)

DRILL BIT(S) SIZE

ISOLATION CASING

FROM TO
N/A

FT.

N/A

Boring Name KJB-11

Ecology Circle K
1696010.00

Project Name

Project Number

BLANK CASING
N/A

FROM TO
N/A

FT.

N/A

MEAURING PT. ELEVATION
bgs

TOTAL DEPTH
20.0 ft. bgs

SLOTTED CASING

FROM TO
N/A

FT.

N/A

DATE COMPLETED
5/19/16

DATE STARTED
5/19/16

SIZE AND TYPE OF FILTER PACK

FROM TO
N/A

FT.

N/A

INITIAL WATER DEPTH (FT)
8.5

SEAL

3/8" Hydrated Bentonite Chips

FROM TO

FT.

20

LOGGED BY
J. Schwarz

GROUT

FROM TO
N/A

FT.

N/A

WELL COMPLETION
O SURFACE HOUSING
O STAND PIPE

SAMPLING METHODS

FT.

SAMPLES

PENETR.
RESIST.
BLOWS/6"

RECOV,

TYPE  I'FEET)

DEPTH
(FEET)

SAMPLE NUMBER

BACKFILL DETAILS

PID LITHOLOGY

uUscCs
LOG

SAMPLE DESCRIPTION AND DRILLING REMARKS

114
12+

E 13+

14

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17
T T T T

15+

16+

17+

KJB-11-2

KJB-11-8

KJB-11-13

é

)
-
.
-
//

’// .
%%

/A

ML

Airknifed to 5 ft

Grayish brown (10 YR 5/2), traces of fine sand, dense, low
plasticity, moist, no odor, no sheen

.
_
-
.

3.1

25

3.7

ML

Sandy SILT

Pale brown (10 YR 6/3), fine to medium sand, some
cobbles, very stiff, moist, no odor, no sheen

Lens with more cobbles and gravel

_
_

.

B

SM

Silty SAND
Brown (10 YR 5/3), stiff, wet, no odor, no sheen

Gradual change to gray (10 YR 6/1)

2 inch lens with many cobbles

| Cobbles scattered throughout

(See next page for lithology description)

F-40.1
(6-87) (3-88) (8-90)

sHEeT _ 1 oF _ 2
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Boring Log Kennedy/Jenks Consultants

Project Name Ecology Circle K Project Number 1696010.00 Boring Name KJB-11
SAMPLES BACKFILL DETAILS
recov|PENETR | DEPTH | savpLE NUMBER PID || mioLoay | USCS SAMPLE DESCRIPTION AND DRILLING REMARKS
TYPE ResIsT. | (FEET) LOG
(FESET) BLOWS/E I
/ 7 Sandy SILT
Z
B 18+ M 1 5 ~ Gray (10 YR 6/1), some cobbles, very stiff, moist to wet,
%% ’ no odor, no sheen (Continued)
. 0
B E 194 KJB-11-19 %% 7 s | 2inch lens gray sand with silt
)
2o )
NOTES

1. PID = MiniRAE 2000 photoionization detector calibrated with 100 parts per million
isobutylene standard.
2. Boring backfilled with bentonite and finished to match existing grade.

F-40.1
(6-87) (3-88) (8-90) SHEET 2 OF 2




Boring Log

Kennedy/Jenks Consultants

BORING LOCATION

Alley to the east of Mont's Market

Boring Name

KJB-12

DRILLING COMPANY

Holt Services, Inc

DRILLER

Michael Running

Project Name

Ecology Circle K

DRILLING METHOD(S)

Direct Push (Geoprobe 7822 DT)

DRILL BIT(S) SIZE

Project Number

ISOLATION CASING

FROM TO
N/A

FT.

1696010.00

N/A

BLANK CASING
N/A

FROM TO
N/A

FT. bgs

MEAURING PT. ELEVATION

TOTAL DEPTH
20.0 ft. bgs

DATE STARTED
N/A 5)

SLOTTED CASING

FROM TO
N/A

— 19/16

DATE COMPLETED
5/19/16

N/A

SIZE AND TYPE OF FILTER PACK

FROM TO
N/A

FT.

INITIAL WATER DEPTH (FT)
12.0

N/A  |LOGGEDBY

SEAL

3/8" Hydrated Bentonite Chips

FROM TO

FT.

J. Schwarz

20 SAMPLING METHODS

GROUT

FROM TO
N/A

FT.
N/A

WELL COMPLETION
O SURFACE HOUSING
O STAND PIPE

FT.

SAMPLES

PENETR.
RESIST.
BLOWS/6"

RECOV,

TYPE  I'FEET)

DEPTH
(FEET)

SAMPLE NUMBER

PID uUscCs

LITHOLOGY LOG

SAMPLE DESCRIPTION AND DRILLING REMARKS

1.5

10+

114

12+

13+

14

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17
T T T T

15+

16+

17+

KJB-12-2

KJB-12-8

KJB-12-15

/%,
%
/

.

-

.
_

-
.
%

ML

Airknifed to 4.5 ft

SILT with sand

sheen

Pale brown (10 YR 6/3), fine sand, medium stiff, some
_\organic matter visible, low plasticity, moist, no odor, no

_
o

/
g

_
_

_
.

SM

.

%

o

Silty SAND

L. odor, no sheen

wet

~ Grayish brown (10 YR 5/2), fine to medium sand with
lenses of coarser sand, some organic matter visible, some
gravel and cobbles throughout, medium stiff, moist, no

More cobbles, rounded to subrounded

ML

SILT with sand

- Gray (10 YR 5/1), primarily silt, very stiff, moist, but not as
wet as above, no odor, no sheen

F-40.1
(6-87) (3-88) (8-90)

sHeeT 1 oF

2
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Boring Log

Kennedy/Jenks Consultants

Project Name Ecology Circle K Project Number 1696010.00 Boring Name KJB-12
SAMPLES BACKFILL DETAILS
e Recov|FEETR ?FEE'ETTF)' SAMPLE NUMBER PID | moLoey uscs SAMPLE DESCRIPTION AND DRILLING REMARKS
(F'ZET) BLOWS/6' 0
/ 7 0 SILT with sand
%
- 18+ %% = Gray (10 YR 5/1), primarily silt, very stiff, moist, but not
%% as wet as above, no odor, no sheen (Continued)
19 W 0 ML 1in lens of silt with sand, medium to coarse sand
E KJB-12-19 %%
o
NOTES

1. PID = MiniRAE 2000 photoionization detector calibrated with 100 parts per million
isobutylene standard.
2. Boring backfilled with bentonite and finished to match existing grade.
3. The 10 to 15 foot core was not sampled due to poor recovery. A rock was lodged
in the bottom of the core, resulting in only 1.5 feet of recovery.

F-40.1
(6-87) (3-88) (8-90)

SHEET _ 2 oF _ 2




Boring Log Kennedy/Jenks Consultants
BORING LOCATION

2350 24th Ave E Parking Lot Boring Name KJB-13

DRILLING COMPANY DRILLER
Holt Services, Inc Michael Running | project Name Ecology Circle K

DRILLING METHOD(S) DRILL BIT(S) SIZE
Direct Push (Geoprobe 7822 DT) 2" Project Number 1696010.00

ISOLATION CASING FROM TO FT.
N/A N/A MEAURING PT. ELEVATION | TOTAL DEPTH

BLANK CASING FROM TO FT. bgs 20.0 ft. bgs

N/A N/A N/A DATE STPéF;TED DATE COMPLETED

SLOTTED CASING FROM TO FT. 19/16 5/19/16

N/A N/A INITIAL WA'IiI%]RgEPTH (FT)

SIZE AND TYPE OF FILTER PACK FROM TO FT.

N/A N/A  [LoceEDBY

SEAL FROM To T J. Schwarz

3/8" Hydrated Bentonite Chips 0 20 |SAMPLING METHODS WELL COMPLETION

GROUT FROM TO FT. O SURFACE HOUSING
N/A N/A O STAND PIPE

FT.

SAMPLES BACKFILL DETAILS

PID uUscCs

LOG SAMPLE DESCRIPTION AND DRILLING REMARKS

PENETR.| DEPTH
RECOV| (FEET) | SAMPLE NUMBER LITHOLOGY

TYPE RESIST.

(FEET) |y owsyey

Airknifed to 4 ft

.

%

Silty SAND

Interbedded lenses of brown (10 YR 5/3) sand and brown
to gray (10 YR 5/1) silty sand, lenses vary in thickness
from 1 to 20 cm, primary matrix is silty sand, medium stiff,
moist, no odor, no sheen

;
.

E 27 KJB-13-2 Z %
-

//
%//,
%/
%
.
/

_
///%

.
_
_

3 E a KJB-13-7

SM

_
4 E 12 KJB-13-12 %%

i Grading from grayish brown (10 YR 5/2) to gray (10 YR
5/1), soft, wet, petroleum-like odor, no sheen

80.8

30.3

o

.

61.8

o
//Z 16.1

-
/ T
" % ) ML (See next page for lithology description)

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17
T T T T

F-40.1
(6-87) (3-88) (8-90) SHEET 1 OF 2
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Boring Log Kennedy/Jenks Consultants

Project Name Ecology Circle K Project Number 1696010.00 Boring Name KJB-13
SAMPLES BACKFILL DETAILS
rvpe  RECOV/THER ?F%'ETTF)' SAMPLE NUMBER PID | umioroey | USCS SAMPLE DESCRIPTION AND DRILLING REMARKS
(FESET) BLOWS/E I

/ % 46.7 Sandy SILT
Z

B 18+ %% 7 ~ Gray (10 YR 5/1), some rounded to subrounded gravel
%% and cobbles, very stiff, moist but not as wet as above, no
W 0.2 ML odor, no sheen (Continued)

E KJB-13-19 W
1|
NOTES

1. PID = MiniRAE 2000 photoionization detector calibrated with 100 parts per million
isobutylene standard.
2. Boring backfilled with bentonite and finished to match existing grade.

F-40.1
(6-87) (3-88) (8-90) SHEET 2 OF 2




Boring Log

Kennedy/Jenks Consultants

BORING LOCATION
W side of 24th Ave E

Boring Name KJB-14

DRILLING COMPANY _
Holt Services, Inc

DRILLER

Michael Running

Project Name Ecology Circle K

DRILLING METHOD(S)
Direct Push (Geoprobe 7822 DT)

DRILL BIT(S) SIZE

Project Number 1696010.00

ISOLATION CASING

FROM TO
N/A

FT.
N/A

MEAURING PT. ELEVATION | TOTAL DEPTH

BLANK CASING
N/A

FROM TO
N/A

— bgs 20.0 ft. bgs

DATE COMPLETED

DATE STARTED
N/A 8/

SLOTTED CASING

FROM TO
N/A

1/16 8/1/16

FT.

N/A

SIZE AND TYPE OF FILTER PACK

FROM TO
N/A

INITIAL WATER DEPTH (FT)
= N/A

N/A  |LOGGEDBY

SEAL
3/8" Hydrated Bentonite Chips

FROM TO

— J. Schwarz

SAMPLING METHODS WELL COMPLETION

20

GROUT

FROM TO
N/A

O SURFACE HOUSING
O STAND PIPE

FT.

N/A FT.

SAMPLES

DEPTH
(FEET)

PENETR.
RESIST.
BLOWS/6"

RECOV, SAMPLE NUMBER

TYPE  I'FEET)

PID/Shee
Test

uUscCs

LITHOLOGY LOG

SAMPLE DESCRIPTION AND DRILLING REMARKS

/

o

/
.
.
/

.

_
_

KJB-14-7

/
g

10+

SM

114

_
_

?///

12+

KJB-14-13

E 13+

14

15+

Airknifed to 5 ft

Silty SAND with gravel

Brown (10 YR 5/3), fine to coarse sand, medium to large
gray gravel with some cobbles, cobbles up to 2 in longest
dimension, medium stiff to stiff at bottom, moist to wet, no
odor, no sheen

ML

SILT with sand

Gray (10 YR 5/1), very fine to medium sand, some
cobbles, very stiff, moist but less wet than above, no odor,
no sheen

.

%

17+

SM

Silty SAND

Gray (10 YR 5/1) with layers of brown, some gravel and
cobbles, medium stiff, moist, no odor, no sheen

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17
T T T T

ML

(See next page for lithology description)

F-40.1
(6-87) (3-88) (8-90)

sHEeT _ 1 oF _ 2
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Boring Log

Kennedy/Jenks Consultants

groundwater.

Project Name Ecology Circle K Project Number 1696010.00 Boring Name KJB-14
SAMPLES BACKFILL DETAILS |,
rvpe  RECOV/THER {FEET, | SAMPLE NUMBER IDySheet imooey | USCS SAMPLE DESCRIPTION AND DRILLING REMARKS
(FESET) BLOWS/E I
/ % 0/NS SILT with sand
%
B E 18+ %% ~ Gray (10 YR 5/1), very fine to coarse sand, some gravel
KJB-14-18 /////A and cobbles, very stiff, moist, no odor, no sheen
%% 0 ML (Continued)
_
)
NOTES

1. PID = MiniRAE 2000 photoionization detector calibrated with 100 parts per million
isobutylene standard.

2. Boring backfilled with bentonite and finished to match existing grade.

3. Temporary well placed with screen from 5 - 20 feet (measured as 19.84 ft btoc).
Static water level in temporary well at 19.24 ft btoc, with the top of casing at
ground surface. No reconnaissance groundwater sample collected due to lack of

F-40.1
(6-87) (3-88) (8-90)

SHEET _ 2 oF _ 2




Boring Log

Kennedy/Jenks Consultants

BORING LOCATION
W side of 24th Ave E

Boring Name KJB-15

DRILLING COMPANY _
Holt Services, Inc

DRILLER

Michael Running

Project Name Ecology Circle K

DRILLING METHOD(S)
Direct Push (Geoprobe 7822 DT)

DRILL BIT(S) SIZE

Project Number 1696010.00

ISOLATION CASING

FROM TO
N/A

FT.
N/A

MEAURING PT. ELEVATION | TOTAL DEPTH

BLANK CASING
N/A

FROM TO
N/A

— bgs 20.0 ft. bgs

DATE COMPLETED

DATE STARTED
N/A 8/

SLOTTED CASING

FROM TO
N/A

1/16 8/1/16

FT.

N/A

SIZE AND TYPE OF FILTER PACK

FROM TO
N/A

INITIAL WATER DEPTH (FT)
= 10.0

N/A  |LOGGEDBY

SEAL
3/8" Hydrated Bentonite Chips

FROM TO

— J. Schwarz

SAMPLING METHODS WELL COMPLETION

20

GROUT

FROM TO
N/A

O SURFACE HOUSING
O STAND PIPE

FT.

N/A FT.

SAMPLES

DEPTH
(FEET)

PENETR.
RESIST.
BLOWS/6"

RECOV, SAMPLE NUMBER

TYPE  I'FEET)

PID/Shee
Test

uUscCs

LITHOLOGY LOG

SAMPLE DESCRIPTION AND DRILLING REMARKS

/%,
%
/

-
7
7

o

ML

.

.

A
.
.

é/

KJB-15-7.5

/
g

Airknifed to 3 ft

Sandy SILT

Brown (10 YR 5/3) to grayish brown (10 YR 5/2) in thin
layers, some gravel and cobbles, organics (roots), stiff,
moist, no odor, no sheen

1 ft same as above with more gravel and cobbles with
sand

SP/
SM

//;
KJB-15-11.5 %/é
_

4.5

é

Poorly graded SAND with silt

Brown (10 YR 5/3), fine to very coarse sand, some gravel
and cobbles, localized areas (1 in) of coarser sand,
medium stiff, moist, no odor, no sheen

Coarser sand than above, soft, wet

SM

.

%

Silty SAND
Brown (10 YR 5/3), fine to coarse sand, some gravel, few
cobbles, stiff, moist, no odor, no sheen

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17
T T T T

ML

(See next page for lithology description)

F-40.1
(6-87) (3-88) (8-90)

sHEeT _ 1 oF _ 2




Boring Log Kennedy/Jenks Consultants

Project Name Ecology Circle K Project Number 1696010.00 Boring Name KJB-15
SAMPLES

BACKFILL DETAILS

PID/Shee USCs

PENETR.| DEPTH
RECOV/| SAMPLE NUMBER Test | UTHoLOGY | O

ResisT. | (FEET)
(FEET) |y owsye
o

%

TYPE SAMPLE DESCRIPTION AND DRILLING REMARKS

0/NS SILT with sand

~ Gray (10 YR 5/1), some gravel, very stiff, moist, no odor,
no sheen (Continued)

’////
i E 197 KJB-15-19 %%%

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17

/
NOTES

1. PID = MiniRAE 2000 photoionization detector calibrated with 100 parts per million
isobutylene standard.

2. Boring backfilled with bentonite and finished to match existing grade.

3. Temporary well placed with screen from 5 - 20 feet. Static water level in temporary
well at 15.60 ft btoc, with the top of casing approximately 1 ft above ground
surface. Reconnaissance groundwater sample KJB-15 collected at 1150 on 1
August 2016.

F-40.1
(6-87) (3-88) (8-90) SHEET 2 OF 2




Boring Log Kennedy/Jenks Consultants
BORING LOCATION

Driveway of 2415 McGraw Ave E Boring Name KJB-16

DRILLING COMPANY DRILLER
Holt Services, Inc Michael Running | project Name Ecology Circle K

DRILLING METHOD(S) DRILL BIT(S) SIZE
Direct Push (Geoprobe 7822 DT) 2" Project Number 1696010.00

ISOLATION CASING FROM TO FT.
N/A N/A MEAURING PT. ELEVATION | TOTAL DEPTH

BLANK CASING FROM TO FT. bgs 20.0 ft. bgs

N/A N/A N/A DATE STAgTED DATE COMPLETED

SLOTTED CASING FROM TO FT. /1/16 8/1/16

N/A N/A INITIAL WATSRODEPTH (FT)

SIZE AND TYPE OF FILTER PACK FROM TO FT.

N/A N/A  |LOGGEDBY

SEAL FROM To T J. Schwarz

3/8" Hydrated Bentonite ChIpS 0 20 SAMPLING METHODS WELL COMPLETION

GROUT FROM TO FT. O SURFACE HOUSING
N/A N/A O STAND PIPE

FT.

SAMPLES BACKFILL DETAILS

PID/Shee USCs

Test | {THOLOGY | 106 SAMPLE DESCRIPTION AND DRILLING REMARKS

Recov|PENETR | DEETH | savpLE NUMBER
RESIST. | (FEET)
(FEET)

BLOWS/6"

TYPE

Airknifed to 4.5 ft

é

%

|
-
-

//
%//,
%/
%
.
/

|

-

0 T~ [ sictwithsand 7]
= Brown (10 YR 5/3) with sections of gray (10 YR 5/1),
ML medium stiff, moist, no odor, no sheen

/

.

Poorly graded SAND with silt

Brown (10 YR 5/3), fine to coarse sand, some gravel,
moist, no odor, no sheen

0/NS Lenses of reddish brown and yellowish red sand,

5
E KJB-16-7.5 .
8- . - — surrounded by lenses of gray sand

Wet

_

SP/
0 B SM

7 Same as above with lenses of siltier material

13+

o

_
E 167 KJB-16-16 %g

)

(6-87) (3-88) (8-90) SHEET 1 OF 2

Sandy SILT

Gray (10 YR 5/1), some large sand grains, mostly very
fine sand, soft, wet, no odor, no sheen

ML

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17
T T T T
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Boring Log

Kennedy/Jenks Consultants

Project Name Ecology Circle K Project Number 1696010.00 Boring Name KJB-16
SAMPLES BACKFILL DETAILS |,
vee REcov|PETR ?FEE'ETTF)' SAMPLE NUMBER IDiSheet umoLooy uscs SAMPLE DESCRIPTION AND DRILLING REMARKS
(FESET) BLOWS/E I
/ % 0/NS Sandy SILT
%
B 18+ %% Gray (10 YR 5/1), some large sand grains, mostly very
%% fine sand, soft, wet, no odor, no sheen (Continued)
19 W 0 ML Same as above but some cobbles, very stiff, moist
)
NOTES

1. PID = MiniRAE 2000 photoionization detector calibrated with 100 parts per million
isobutylene standard.

2. Boring backfilled with bentonite and finished to match existing grade.

3. Temporary well placed with screen from 4 - 19 feet. No water observed in
temporary well, no recharge observed after 15 minutes.

F-40.1
(6-87) (3-88) (8-90)

SHEET _ 2 oF _ 2
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Boring & Well Construction Log

Kennedy/Jenks Consultants

BORING LOCATION )
SE corner 2350 24th Ave E parking lot Well Name MW-17
DRILLING COMPANY . DRILLER ] ] ]
Holt Services, Inc Michael Running | project Name Ecology Circle K
DRILLING METHOD(S) DRILL BIT(S) SIZE
Direct Push (Geoprobe 7822 DT) 2" Project Number 1696010.00
ISOLATION CASING FROM TO FT.
N/A N/A MEAURING PT. ELEVATION | TOTAL DEPTHft
BLANK CASSING C(2in.) FROM 7o FT-[DaTe STAR‘It')EgDS DATE c%%g_Enggs
chedule 40 PVC (2 in. 0 4
SLOTTED CASING FROM TO FT. 8/1/16 8/1/16
Pre-Pack 4 19 [iNmAL WAT1E1R 8EPTH (FT)
SIZE AND TYPE OF FILTER PACK FROM TO FT. -
Colorado 10/20 Sand 3 19  |LOGGEDBY J. Schwar
SEAL . . . FROM TO FT. - warz
Medium Bentonite Chips 15 3 | SAMPLING METHODS WELL COMPLETION
GROUT . FROM TO FT. B SURFACE HOUSING
Quikrete Concrete 0 1.5 0 STAND PIPE FT.
SAMPLES
WELL CONSTRUCTION
DEPTH PID/Sh uscs
TYPE R(EEEO'I% F;;EE"ISEST;* (FEET) | SAMPLE NUMBER Toct | uHOLOGY 106 SAMPLE DESCRIPTION AND DRILLING REMARKS
BLOWS/6'
Airknifed to 5 ft
= 1 - -
= 2_ -
= 3_ -
= 4_ -
5 e e R T T T — — — — — — ]
Silty SAND
0 Brown (10 YR 5/3), lenses of coarser and finer sand,
B 6- sM k- grading sandier with depth, soft, moist, no odor, no sheen
0
i 7 Poorly graded SAND with silt
4 0/NS Brown (10 YR 5/3), fine to very coarse sand, lenses of
B 8- » | coarser and finer sand, soft, moist, no odor, no sheen
E MW-17-8
0
= 9_ -
10+ -
0
- 114 -
E MW-17-11 Wet
0
i 127 gll\j/ll | 4 inches reddish brown sand
4 0/Ns |0
= 13_ -
0
= 14_ -
15+ -
0
= 16_ -
0
= 17_ -
F-40.1

(6-87) (3-88) (8-90)

sHEeT _ 1 oF _ 2




Boring & Well Construction Log Kennedy/Jenks Consultants

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17

Project Name Ecology Circle K Project Number 1696010.00 Well Name MW-17
SAMPLES
WELL CONSTRUCTION],
Tvee  RECOV iy TEZET) | SAMPLE NUMBER IDySheet imooey | USCS SAMPLE DESCRIPTION AND DRILLING REMARKS
BLOWS6'
2 0/NS |-
- 18+ - KA SP/ L
SM
RS e 0 Sandy SILT
B 194 = = ~ Gray (10 YR 5/1), some gravel and cobbles, very stiff,
E MW-17-19 ML moist but not wet, no odor, no sheen
0
20~
NOTES

1. PID = MiniRAE 2000 photoionization detector calibrated with 100 parts per million
isobutylene standard.
2. Ecology Well Tag ID BJX-251.

F-40.1
(6-87) (3-88) (8-90) SHEET 2 OF 2




Boring & Well Construction Log Kennedy/Jenks Consultants

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17

BORING LOCATION )
SW corner 2350 24th Ave E parking lot Well Name MW-18
DRILLING COMPANY . DRILLER ] ] ]
Holt Services, Inc Michael Running | project Name Ecology Circle K
DRILLING METHOD(S) DRILL BIT(S) SIZE
Direct Push (Geoprobe 7822 DT) 2" Project Number 1696010.00
ISOLATION CASING FROM TO FT.
N/A N/A MEAURING PT. ELEVATION | TOTAL DEPTHft
BLANK CASSING C(2in.) FROM 7o FT-[DaTe STAR‘It')EgDS DATE c%%g_Enggs
chedule 40 PVC (2 in. 0 5
SLOTTED CASING FROM TO FT. 8/1/16 8/1/16
Pre-Pack 5 15 [INmIAL WAT1EZR 8EPTH (FT)
SIZE AND TYPE OF FILTER PACK FROM TO FT. -
Colorado 10/20 Sand 4 15 | LOGGEDBY J. Schwar
SEAL . . . FROM TO FT. - warz
Medium Bentonite Chips 15 4 | SAMPLING METHODS WELL COMPLETION
GROUT . FROM TO FT. B SURFACE HOUSING
Quikrete Concrete 0 1.5 0 STAND PIPE FT.
SAMPLES
WELL CONSTRUCTION
DEPTH PID/Sh uscs
TYPE R(EEEO'I% 'I)REE’\‘S%? (FEET) | SAMPLE NUMBER Toct | uHOLOGY 106 SAMPLE DESCRIPTION AND DRILLING REMARKS
BLOWS/6'
= Airknifed to 4.5 ft
.'~
i a . I
i 3 ) N
i
= 44 . a -
AT T T Poorly graded SAND withsitt |
5+ = Brown (10 YR 5/3) with lenses of gray, fine to coarse
- sand, some gravel and cobbles, coarser sand and fewer
o |- gravel and cobbles with depth, soft, moist, no odor, no
R 6 - L sheen
0
= 7_ - -
E MW-18-7 sp/
35 0/NS .. SM
= 8_ - * -
= 9_ - -
104 -
0 Silty SAND
B 114 b ~ Brown (10 YR 5/3), same as above, but siltier with depth,
grading towards silty sand, no odor, no sheen
0
B 12+ — - -
more silt with depth, wet
4 0/NS SM
= 13_ - -
E MW-18-13
0
= 14_ - -
15+ -
Sandy SILT with gravel
0 Gray (10 YR 5/1), some cobbles, very stiff, moist but not
B 16 | | wet, no odor, no sheen
ML
0
= 17_ - -
E MW-18-17
F-40.1

(6-87) (3-88) (8-90) SHEET 1 OF 2




KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17

Boring & Well Construction Log

Kennedy/Jenks Consultants

Project Name Ecology Circle K Project Number 1696010.00 Well Name MW-18
SAMPLES
WELL CONSTRUCTIONY,
Tvee  RECOV iy TEZET) | SAMPLE NUMBER IDySheet imooey | USCS SAMPLE DESCRIPTION AND DRILLING REMARKS
BLOWSIE
) 0/NS Sandy SILT with gravel
- 18+ T Gray (10 YR 5/1), some cobbles, very stiff, moist but not
wet, no odor, no sheen (Continued)
19 ’ ML
0
20—
NOTES

1. PID = MiniRAE 2000 photoionization detector calibrated with 100 parts per million
isobutylene standard.
2. Ecology Well Tag ID BJX-252.
3. 2in sail boring to 20 ft bgs, but 3 in boring to install permanent monitoring well hit
refusal at 15 ft bgs.

F-40.1
(6-87) (3-88) (8-90)

SHEET _ 2 oF _ 2
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Boring & Well Construction Log

Kennedy/Jenks Consultants

BORING LOCATION .
2350 24th Ave E parking lot Well Name MW-19
DRILLING COMPANY . DRILLER ]
Holt Services, Inc Abe Causeland | project Name Ecology Circle K
DRILLING METHOD(S) DRILL BIT(S) SIZE
Hollow Stem Auger 2" Project Number 1696010.00
ISOLATION CASING FROM TO FT.
N/A N/A MEAURING PT. ELEVATION | TOTAL DEPTH
BLANK CASSING C(2in.) FROM 7o FT-[DaTe STAR‘It')EgDS DATE c%?/lg_gEggs
chedule 40 PVC (2 in. 0 5
SLOTTED CASING FROM TO FT. 9/23/16 9/23/16
20-slot Schedule 40 PVC 5 20 INITIAL WATNE/RAE’EPTH (FT)
SIZE AND TYPE OF FILTER PACK_ FROM TO FT.
10/20 Colorado Silica Sand 4 20  [LOGGEDBY J.Sch
SEAL _ _ _ FROM TO FT. . Schwarz
Hydrated Medium Bentonite Chips 1 3.5 | SAMPLING METHODS WELL COMPLETION
GROUT FROM TO FT. B SURFACE HOUSING
Quikrete Concrete 0 1 0 STAND PIPE FT.
SAMPLES
WELL CONSTRUCTION
recov|PENETR | DEPTH | samplE NUMBER PID- | mvotoay | YSCS SAMPLE DESCRIPTION AND DRILLING REMARKS
TYPE  |TEgen| ResisT. | (FEET) LOG
(FEET) g o
Airknifed to 6 feet
= 1 - -
= 2_ -
= 3_ -
= 4_ -
5_ —
6
SS 15| 10
R 6 10.4 S—
10 Poorly graded SAND with silt
Gray (10YR 6/1), color grading to grayish brown (10YR
| 7 | 5/1), firm, moist, no odor, no sheen
Firmer than above, higher silt content, some gravel
= 8_ -
= 9_ -
10+ - )
10 MW-19-10 Gray (10YR 6/1), fine to coarse sand, wet, strong
petroleum-like odor, sheen
SS 15 | 12
L 11 1877 .. -
12 e
SP/
- 12_ SM
= 13_ -
= 14_ -
10 157 ™ Same as above but more medium to coarse sand, less
fine sand, wet, strong petroleum-like odor, sheen
SS 151 9
L 16 69.1 e -
11 e
= 17_ -
F-40.1
(6-87) (3-88) (8-90) SHEET 1 OF 2




Boring & Well Construction Log Kennedy/Jenks Consultants

Project Name Ecology Circle K Project Number 1696010.00 Well Name MW-19
SAMPLES EPTH WELL CONSTRUCTION| ;5 Uscs
rvpe  RECOV/TIETR| (FEET) | SAMPLE NUMBER urvoroay | 25 SAMPLE DESCRIPTION AND DRILLING REMARKS
(FEET) lgy owsy

LA R Poorly graded SAND with silt

i 184 b sp/ [ Gray (10YR 6/1), color grading to grayish brown (10YR
SM 5/1), firm, moist, no odor, no sheen (Continued)
19 501 ] Slight petroleum-like odor, no sheen
ss [[15] 6 X |[mw-te10 79 SILT with sand

ML Gray (10YR 6/1), some gravel and cobbles, hard, moist
but not wet, no odor, no sheen

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17

NOTES

1. PID = MiniRAE 2000 photoionization detector calibrated with 100 parts per million
isobutylene standard.

2. Ecology Well Tag ID BKY-105.

F-40.1
(6-87) (3-88) (8-90) SHEET 2 OF 2




Boring & Well Construction Log

Kennedy/Jenks Consultants

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17

BORING LOCATION .
W side 2350 24th Ave E parking lot Well Name MW-20
DRILLING COMPANY DRILLER ]
Holt Services, Inc Abe Causeland | project Name Ecology Circle K
DRILLING METHOD(S) DRILL BIT(S) SIZE
Hollow Stem Auger 4" Project Number 1696010.00
ISOLATION CASING FROM TO FT.
N/A N/A MEAURING PT. ELEVATION | TOTAL DEPTH
BLANK CASSING C(4in.) FROM 7o FT-[DaTe STAR‘It')EgDS DATE c%métﬁggs
chedule 40 PVC (4 in. 0 5
SLOTTED CASING FROM TO FT. 9/23/16 9/23/16
20-slot Schedule 40 PVC 5 20 INITIAL WATNE/RAE’EPTH (FT)
SIZE AND TYPE OF FILTER PACK FROM TO FT.
10/20 Colorado Silica Sand 4 20 |LOGGEDBY J.Sch
SEAL _ _ _ FROM TO FT. . Schwarz
Hydrated Medium Bentonite Chips 1.5 4  [SAMPLING METHODS WELL COMPLETION
GROUT FROM TO FT. B SURFACE HOUSING
Quikrete Concrete 0 1.5 0 STAND PIPE FT.
SAMPLES
WELL CONSTRUCTION
rvpe  RECOV/THER {FEET, | SAMPLE NUMBER PID | umioroey | USCS SAMPLE DESCRIPTION AND DRILLING REMARKS
(FEET) gl owse
= Airknifed to 5 feet
.'~
= 2_ % - -
i
o
i 3 % i _
i
- 4 2 e -
5_
Sandy SILT
Grayish brown (10YR 5/2), color mottled with gray, very
B SS 1.5 6 1 10 | fine to coarse sand, some gravel, firm to hard, moist, no
7 odor, no sheen
= 7_ - -
ML
= 8_ - -
= 9_ - -
10+ e e R T T T T — — — — — — ]
MW-20-10 Silty SAND
Gray (10YR 5/1), some mottling, very fine to coarse sand,
B SS 1.5 11 | 2485 | firm to hard, moist, petroleum-like odor, slight sheen
15
= 12_ - -
SM
= 13_ - -
= 14_ - -
15+ S T T T T T A i T T T — — — ]
Poorly graded SAND with silt
Gray (10YR 5/1), fine to very coarse sand, soft, wet,
B SS 1.5 16 | 1136 |- | petroleum-like odor, no sheen
) SP/
8 SM
= 17_ - -
F-40.1

(6-87) (3-88) (8-90) SHEET 1 OF 2
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KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17

Project Name Ecology Circle K Project Number 1696010.00 Well Name MW-20
SAMPLES
WELL CONSTRUCTION
PENETR | DEPTH | sAMPLE NUMBER PID | \motoey | USCS SAMPLE DESCRIPTION AND DRILLING REMARKS
TYPE R(EEEOT\g REsieT. | (FEET) LOG
BLOWS/E'
o Poorly graded SAND with silt
B 18+ N ~ Gray (10YR 5/1), fine to very coarse sand, soft, wet,
e petroleum-like odor, no sheen (Continued)
SP/
N 19- i AN sm
20_ c . MR o
25 MW-20-20 34.9 Sandy SILT
ML Gray (10YR 5/1), very fine to medium sand, some
B SS 1 50 21 i cobbles, firm to hard, moist to wet, slight petroleum-like
NOTES odor, no sheen

1. PID = MiniRAE 2000 photoionization detector calibrated with 100 parts per million
isobutylene standard.
2. Ecology Well Tag ID BKY-106.

F-40.1
(6-87) (3-88) (8-90) SHEET 2 OF 2
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Kennedy/Jenks Consultants

KJ PNW BORINGLOGS 2016.GPJ KJ PNW.GDT 6/8/17

BORING LOCATION .
W side 2350 24th Ave E parking lot Well Name MW-21
DRILLING COMPANY . DRILLER ]
Holt Services, Inc Abe Causeland | project Name Ecology Circle K
DRILLING METHOD(S) DRILL BIT(S) SIZE
Hollow Stem Auger 4" Project Number 1696010.00
ISOLATION CASING FROM TO FT.
N/A N/A MEAURING PT. ELEVATION | TOTAL DEPTH
BLANK CASSING C ( ) FROM o T [ oaTE STAR‘It')EgDS DATE c%?/lg_gEggs
chedule 40 PVC (4 in. 0 5
SLOTTED CASING FROM TO FT. 9/23/16 9/23/16
20-slot Schedule 40 PVC 5 20 |INITIAL WATNE/RAE’EPTH (FT)
SIZE AND TYPE OF FILTER PACK_ FROM TO FT.
10/20 Colorado Silica Sand 4 20 |LOGGEDBY J.Sch
SEAL _ _ _ FROM TO FT. . Schwarz
Hydrated Medium Bentonite ChIpS 15 4 SAMPLING METHODS WELL COMPLETION
GROUT FROM TO FT. B SURFACE HOUSING
Quikrete Concrete 0 1.5 0 STAND PIPE FT.
SAMPLES
WELL CONSTRUCTION
rvpe  RECOV/THER '(DFEEPETTF)' SAMPLE NUMBER PID | umioroey | USCS SAMPLE DESCRIPTION AND DRILLING REMARKS
(FEET) lgy owgye
= Airknife to 5 feet
i 1 o - -
.'~
= 2_ % - -
yz
.
i 3 % i _
.
- 4+ Z . -
5 -
8 Silty SAND
Gray (10YR 5/1), fine to very coarse sand, some gravel,
B SS 151 1 6- 1 o4 | soft to firm, moist, no odor, no sheen
13
= 7_ - -
SM
= 8_ - -
= 9_ - -
104 ——
19 MW-21-10 Poorly graded SAND with silt
Gray (10YR 5/1), fine to coarse sand, some gravel, soft,
B SS 151 1 11- | 543 | moist, slight petroleum-like odor, no sheen
10
= 12_ - -
SP/
SM
= 13_ - -
= 14_ - -
8 157 Silty SAND
Gray (10YR 5/1), fine to coarse sand, soft, wet, slight
B SS 151 12 16- | 1882 | petroleum-like odor, no sheen
14 SM
= 17_ - -
F-40.1
(6-87) (3-88) (8-90) SHEET 1 OF 2
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Project Name Ecology Circle K Project Number 1696010.00 Well Name MW-21
SAMPLES
WELL CONSTRUCTION
rvpe  RECOV/THER {FEET, | SAMPLE NUMBER PID | umioroey | USCS SAMPLE DESCRIPTION AND DRILLING REMARKS
(FEET) g o
= Silty SAND
B 18+ b ~ Gray (10YR 5/1), fine to coarse sand, soft, wet, slight
SM petroleum-like odor, no sheen (Continued)
27

= 19_ - -

ss 1 | 50 E MW-21-19.5 = 149

= | T saaysicr — ==~~~ ="
20— Gray (10YR 5/1), very fine to very coarse sand, hard,
NOTES moist to wet, no odor, no sheen

1. PID = MiniRAE 2000 photoionization detector calibrated with 100 parts per million
isobutylene standard.
2. Ecology Well Tag ID BKY-107.

F-40.1
(6-87) (3-88) (8-90)

SHEET _ 2 oF _ 2
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BORING LOCATION
North Of MW-18 Well Name RW-1
DRILLING COMPANY . DRILLER ]
Holt Services, Inc. John Bennett Project Name Ecology Circle K
DRILLING METHOD(S) DRILL BIT(S) SIZE
CME 85 Hollow Stem Auger 11"0D /6.26"ID_| project Number 1696010.00
ISOLATION CASING FROM TO FT.
N/A N/A MEAURING PT. ELEVATION | TOTAL DEPTH
BLANK CASlNSG C FROM 7o FT-[DaTe STAR‘It')IgDS DATE c?):/lg_gEggs
4" Schedule 40 PV 0 5.5
SLOTTED CASING FROM TO FT. 2717 2717
Schedule 40 PVC - 20-Slot 5.5 20.5 INITIAL WAT151R8'5PTH (FT)
SIZE AND TYPE OF FILTER PACK_ FROM TO FT. -
10/20 Colorado Silica Sand 4.5 20.5 [LOGGEDBY J. Sawde
SEAL FROM TO FT. - wdey
3/8" Hydrated Bentonite Chips 1 4.5 SAMPLING METHODS WELL COMPLETION
GROUT FROM TO FT. Split Spoon B SURFACE HOUSING
Concrete 0 1 0 STAND PIPE FT.
SAMPLES
WELL CONSTRUCTION
rvpe  RECOV/THER {FEET, | SAMPLE NUMBER PIDIST imiovoey | USCS SAMPLE DESCRIPTION AND DRILLING REMARKS
(FEET) g o
2.5Y 5/4, Air/lvac clearance to 6' bgs - silt with sand, traces
- - - — of gravel, yellowish brown, no odor, no sheen
B N 77077, “l0.0/Ns B
- 5 -1 4 -
i ] ] SILT with sand
B h h - 7.5YR 4/3, Fine to medium sand (~30%), traces of
B | | | rounded gravel, brown, occasional increase in gravel and
sand content, dry, no odor, no sheen
5 10+ 007NS -
| SS 05| 9 | _ L
10 Wet
= - - ML -
12 159 00/NS [ Same as above, except no gravel and increased silt
SS 1 ]g - - ~ content
11 207 00/NS[- .1 SP
ss 1 28 = ~~ - . Poorly graded SAND
B 47 h h | | | ML -\ Gley 1 5/10GY, Sharp color change from yellowish brown
to gray, poorly graded fine to medium sand, wet, no odor,
NOTES no sheen
1. ppm = parts per million -
2. bgs = below ground surface Sandy SILT with gravel .
3. ST = sheen test; PID = photoionization detector (readings in ppm) Gley 1 5/10GY, Very dense silt, sand, and gravel, dry, no
4. NS = no sheen, WS = weak sheen, MS = moderate sheen, SS = strong sheen odor, no sheen
5. No petroleum hydrocarbon-like odor and/or sheen observed in boring
6. Added 14.5 bags Colorado Silica Sand to the annular

F-40.1
(6-87) (3-88) (8-90) SHEET 1 OF 1
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KJ PNW REMEDIATIONWELLS2017_1.GPJ KJ PNW.GDT 6/8/17

BORING LOC_ATION .
Adjecent to North Sidewalk Well Name RW-2
DRILLING COMPANY . DRILLER ]
Holt Services, Inc. — B#E)Sr;rsmliennett Project Name Ecology Circle K
DRILLING METHOD(S)
CME 85 Hollow Stem Auger 11"0D /6.26"ID_| project Number 1696010.00
ISOLATION CASING FROM TO FT.
N/A N/A MEAURING PT. ELEVATION | TOTAL DEPTH
BLANK C/ZS”\ISG hedule 40 PVC FROM 7o 5 FT-[DaTe STAR‘It')IgDS DATE c?):/lg_gEggs
" Schedule 0
SLOTTED CASING FROM TO FT. 2/917 2/917
Schedule 40 PVC - 20-Slot 5 20 INITIAL WATSR5DEPTH (FT)
SIZE AND TYPE OF FILTER PACK FROM TO FT. -
10/20 Colorado Silica Sand 4 20  [LOGGEDBY J. Sawdey
SEAL FROM TO FT. -
3/8" Hydrated Bentonite Chips and Pellets 1 4  [SAMPLING METHODS WELL COMPLETION
GROUT FROM TO FT. Split Spoon B SURFACE HOUSING
Concrete 0 1 0 STAND PIPE FT.
SAMPLES
WELL CONSTRUCTION
rvpe  RECOV/THER {FEET, | SAMPLE NUMBER PIDIST imiovoey | USCS SAMPLE DESCRIPTION AND DRILLING REMARKS
(FEET) g o
Air/Vac clearance to 6' 2" bgs
B 4 ~00/NS L Stiff silt with sand from 1' to 4' bgs, damp to dry, no odor,
7 ’ no sheen
i 57 7 silt becoming less stiff with increased sand content, damp
- e e _ - _to dry, no odor, no sheen
i i i | Poorly graded SAND with silt
’ Fine to medium sand, traces of silt, stiff silt interbeds
B h h I~ every 2" to 6" bgs, wet, strong petroleum hydrocarbon-like
B | : i | odor and sheen
< |
ss os| & 107 N 2757SS| - ) spr [
B . _ _ - M L
10 RS 1111
15+ NOPID . :
5 Poorly graded SAND with gravel
SS 1 8 ss | . ) v
10 N ~ Medium to coarse sand, some fine gravel up to 1/2" in
i | | | diameter (up to 20%), wet, strong petroleum
SP hydrocarbon-like odor and sheen
8 207 = o ; ;
NS N_o recovery 20' to 21.5' - assumed refusal on very dense
| SS 0 50 e e — silt, sand, gravel
NOTES

1. ppm = parts per million

2. bgs = below ground surface

3. ST = sheen test; PID = photoionization detector (readings in ppm)

4. NS = no sheen, WS = weak sheen, MS = moderate sheen, SS = strong sheen
5. Petroleum hydrocarbon-like odor and/or sheen observed in boring

6. Added 14 bags Colorado Silica Sand to the annular

F-40.1
(6-87) (3-88) (8-90) SHEET 1 OF 1
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. ppm = parts per million
. bgs = below ground surface

. Added 14 bags Colorado Silica Sand to the annular

BORING LOCATION ]
North End of Parking Lot Well Name RW-3
DRILLING COMPANY . DRILLER ]
Holt Services, Inc. — B#E)Sr;rsmliennett Project Name Ecology Circle K
DRILLING METHOD(S)
CME 85 Hollow Stem Auger 11"0OD / 6.26"ID Project Number 1696010.00
ISOLATION CASING FROM TO FT.
N/A N/A MEAURING PT. ELEVATION | TOTAL DEPTH
BLANK C/ZSWSG hedule 40 PVC FROM o 5 FT. DATE STAR'It')EgI:)S DATE C?);\I/I-IELSI:E?)QS
" Schedule 0
SLOTTED CASING FROM TO FT. 2/917 2/917
Schedule 40 PVC - 20-Slot 5 20 INITIAL WAE%RSEPTH (FT)
SIZE AND TYPE OF FILTER PACK FROM TO FT. -
10/20 Colorado Silica Sand 4 20  [LOGGEDBY J. Sawdey
SEAL FROM TO FT. -
3/8" Hydrated Bentonite Chips and Pellets 1 4  [SAMPLING METHODS WELL COMPLETION
GROUT FROM TO FT. Split Spoon B SURFACE HOUSING
Concrete 0 1 0 STAND PIPE FT.
SAMPLES
WELL CONSTRUCTION
recov|PENETR| DEPTH | 5 zpvp) £ NUMBER PID/ST| mioloay | USCS SAMPLE DESCRIPTION AND DRILLING REMARKS
TYPE  [TFgET) | RESIST. (FEET) LOG
BLOWS/E'
SILT with sand
B N ~ 2.5Y 5/4, Air Vac clearance to 5.5' bgs: Fine to medium
B | | sand (up to 40%), traces of rounded gravel, low plasticity,
dry, no odor, no sheen
B N “l0.0/Ns B
R _ 2 L
- 5 ML
10- =2/ ——
ss ] ? = | 5’0§§+/ o Poorly graded SAND with silt
B 9 1 - - Gley 1 5/10GY, Fine to medium sand, traces of silt,
i | | abundant silt interbeds, greenish gray, poorly graded sand
is soft and wet, silt interbeds are firm/stiff and damp, wet,
L - L strong petroleum-like odor and sheen
3 159 577w . - :
ss 05 g : s SP/ Same as above, decresing odor and sheen
R . 4 - SM
10 207 ZAELE o) [ Same as above, no petroleum hydrocarbon-like odor or
| SS 1.5 ]g | : | sheen
NOTES

1
2
3. ST = sheen test; PID = photoionization detector (readings in ppm)

4. NS = no sheen, WS = weak sheen, MS = moderate sheen, SS = strong sheen
5. Petroleum hydrocarbon-like odor and/or sheen observed in boring

6

F-40.1
(6-87) (3-88) (8-90)

sheetr 1 oF _ 1




Boring & Well Construction Log

Kennedy/Jenks Consultants

KJ PNW REMEDIATIONWELLS2017_1.GPJ KJ PNW.GDT 6/8/17

BORING LOCATION
West Side of Mont's Mart Well Name RW-4
DRILLING COMPANY . DRILLER ]
Holt Services, Inc. — B#E)Sr;rsmliennett Project Name Ecology Circle K
DRILLING METHOD(S)
CME 85 Hollow Stem Auger 11"0D /6.26"ID_| project Number 1696010.00
ISOLATION CASING FROM TO FT.
N/A N/A MEAURING PT. ELEVATION | TOTAL DEPTH
BLANK GG FROM To FT- DATE STAR'It')EgI:)s DATE C?):Ag_é!I:EtIZ))gS
4" Schedule 40 PVC 5
SLOTTED CASING FROM : TO FT. 2/8/17 2/8/17
Schedule 40 PVC - 20-Slot 5 20 INITIAL WAT150R8'5PTH (FT)
SIZE AND TYPE OF FILTER PACK_ FROM TO FT. -
10/20 Colorado Silica Sand 4 20  [LOGGEDBY
SEAL . . FROM TO FT. J. SaWdey
3/8" Hydrated Bentonite Chips and Pellets 1 4  [SAMPLING METHODS WELL COMPLETION
GROUT FROM TO FT. Split Spoon B SURFACE HOUSING
Concrete 0 1 0 STAND PIPE FT.
SAMPLES
WELL CONSTRUCTION
rvpe  RECOV/THER {FEET, | SAMPLE NUMBER PIDIST imiovoey | USCS SAMPLE DESCRIPTION AND DRILLING REMARKS
(FEET) g o
Air Vac clearance to 5' 7" bgs
i ] ] | Silt with angular gravel from 0' to 2' bgs (edge of
- E E — excavation / fill), dry, no odor, no sheen
B 4 4 L Rounded gravels up to 6" in diameter with a sandy silt
7 matrix from 2' to 3' bgs, dry, no odor, no sheen
i ] S ] 0.0/NS | Silt with sand (native formation) from 3'to 5' 7", dry, no
R 5 Ehe — odor, no sheen
- . . [ | sandySiLTwithgravel |
| i i | Fine to medium sand (~20%), some coarse sand, fine
gravel (~20%), moderate plasticity, dry, no odor, no sheen
10+ = B i
20 = | 397/MS ML Gley 1 5/10Y, Color changes to greenish gray, wet, strong
L SS 0.5 | 50 - - - — petroleum hydrocarbon-like odor and sheen
\
\
sl 151" 0| C|IlI[7 T T Weligraded SAND with sitt and gravel |
21 1 7 sand) ~ Gley 2 5/10BG, Fine to coarse sand, some fine gravel (up
i N _[3937WS| \ to 20%), some silt (up to 20%), occasional interbedded
(in silt) SW/ hard and dry silt, wet, strong petroleum hydrocarbon-like
N i i SM L odor and sheen
20+ 837 WS [~ T Sandv SILT with aravel T T T 7]
ss ] 18 ML Sandy SILT with gravel
B 50 h h - Gley 1 5/10GY, Very dense silt, sand, and gravel, dry, no
5TES 337NS odor, no sheen
NOTE

1. ppm = parts per million

2. bgs = below ground surface

3. ST = sheen test; PID = photoionization detector (readings in ppm)

4. NS = no sheen, WS = weak sheen, MS = moderate sheen, SS = strong sheen
5. Petroleum hydrocarbon-like odor and/or sheen observed in boring

6. Added 13.5 bags Colorado Silica Sand to the annular

F-40.1

(6-87) (3-88) (8-90) SHEET 1 OF 1
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KJ PNW REMEDIATIONWELLS2017_1.GPJ KJ PNW.GDT 6/8/17

BORING LOCATION
Near KJB-10 Well Name RW-5
DRILLING COMPANY . DRILLER ]
Holt Services, Inc. John Bennett Project Name Ecology Circle K
DRILLING METHOD(S) DRILL BIT(S) SIZE
CME 85 Hollow Stem Auger 11"0D /6.26"ID_| project Number 1696010.00
ISOLATION CASING FROM TO FT.
N/A N/A MEAURING PT. ELEVATION | TOTAL DEPTH
BLANK CASlNSG C FROM 7o FT-[DaTe STAR‘It')IgDS DATE c?):/lg_gEggs
4" Schedule 40 PV 0 5
SLOTTED CASING FROM TO FT. 2/8/17 2/8/17
Schedule 40 PVC - 20-Slot 5 20 INITIAL WAT150REEPTH (FT)
SIZE AND TYPE OF FILTER PACK_ FROM TO FT. -
10/20 Colorado Silica Sand 4 20  [LOGGEDBY J. Sawd
SEAL . . FROM TO FT. - Sawaey
3/8" Hydrated Bentonite Chips and Pellets 1 4  [SAMPLING METHODS WELL COMPLETION
GROUT FROM TO FT. Split Spoon B SURFACE HOUSING
Concrete 0 1 0 STAND PIPE FT.
SAMPLES
WELL CONSTRUCTION
rvpe  RECOV/THER {FEET, | SAMPLE NUMBER PIDIST imiovoey | USCS SAMPLE DESCRIPTION AND DRILLING REMARKS
(FEET) g o
Air/Vac clearance to 6'1" bgs. Silt with sand, traces of
- - - - rounded gravel, dry, no odor, no sheen
| N ) |0.0/Ns B
- 5_ - -
i i i " SILT with sand
B N N I~ Gley 1 5/10Y, Fine to medium sand, trace rounded fine
B _ _ | gravel/coarse sand, greenish gray, soft, low plasticity, wet,
strong petroleum hydrocarbon-like odor and moderate
B — — ~ sheen
104 7087 -
1 . 1,108/
| ss 1|86 ] = ms ML
11 X
ss ] ‘71 159 3’;382/ o] Poorly graded SAND
9 . AR ~ Gley 1 5/5GY, Fine to medium sand, traces of silt,
i | | | greenish gray, soft, wet, strong petroleum
SP hydrocarbon-like odor and sheen
ss 15 :25573 207 . " AN ML Sandy SILT with gravel
B ’ 50 N N ~ Gley 1 5/10Y, Very dense silt, sand, and gravel, gray, dry,
no odor, no sheen
NOTES

1. ppm = parts per million

2. bgs = below ground surface

3. ST = sheen test; PID = photoionization detector (readings in ppm)

4. NS = no sheen, WS = weak sheen, MS = moderate sheen, SS = strong sheen
5. Petroleum hydrocarbon-like odor and/or sheen observed in boring

6. Added 14 bags Colorado Silica Sand to the annular

F-40.1
(6-87) (3-88) (8-90) SHEET 1 OF 1
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KJ PNW REMEDIATIONWELLS2017_1.GPJ KJ PNW.GDT 6/8/17

BORING LOCATION .
McGraw Street Right-of-Way Well Name RW-6
DRILLING COMPANY . DRILLER ]
Holt Services, Inc. John Bennett Project Name Ecology Circle K
DRILLING METHOD(S) DRILL BIT(S) SIZE
CME 85 Hollow Stem Auger 11"0D /6.26"ID_| project Number 1696010.00
ISOLATION CASING FROM TO FT.
N/A N/A MEAURING PT. ELEVATION | TOTAL DEPTH
BLANK CASlNSG C FROM 7o FT-[DaTe STAR‘It')IgDS DATE c?):/lg_gEggs
4" Schedule 40 PV 0 5
SLOTTED CASING FROM TO FT. 2/10117 2/10/17
Schedule 40 PVC - 20-Slot 5 20 INITIAL WAT§R5DEPTH (FT)
SIZE AND TYPE OF FILTER PACK_ FROM TO FT. -
10/20 Colorado Silica Sand 4 20  [LOGGEDBY J. Sawd
SEAL . . FROM TO FT. - Sawaey
3/8" Hydrated Bentonite Chips and Pellets 1 4  [SAMPLING METHODS WELL COMPLETION
GROUT FROM TO FT. Split Spoon B SURFACE HOUSING
Concrete 0 1 0 STAND PIPE FT.
SAMPLES
WELL CONSTRUCTION
rvpe  RECOV/THER {FEET, | SAMPLE NUMBER PIDIST imiovoey | USCS SAMPLE DESCRIPTION AND DRILLING REMARKS
(FEET) g o
Air/Vac clearance to 5' bgs
N i - L Sand with silt, traces of gravel, dry, no odor, no sheen
| N ) |0.0/Ns B
i * ] AN~ [ "Poorly graded SAND withsitt — |
B 1 1 ~ Gley 1 5/10GY, fine to medium sand, up to 20% silt,
B | | | traces of fine gravel, wet, strong petroleum
hydrocarbon-like odor and sheen
SP/
5 10+ T3757]. - sM [
| SS 1 9 | ss B
10
ss 15 g 159 NS Sandy SILT with gravel
: 14 h h - Gley 15/10GY, fine to coarse sand (up to 10%), fine
i | | | gravel up to 1" in diameter, moderately stiff, low plasticity,
wet, strong petroleum hydrocarbon-like odor, no sheen
B ] ] ML
10 20+ ——— =7 -
| SS 15| 14 _ _ L Gley 14/10Y, Same as above, except becoming more
20 stiff,, weak petroleum hydrocarbon-like odor, no sheen
NOTES

1. ppm = parts per million

2. bgs = below ground surface

3. ST = sheen test; PID = photoionization detector (readings in ppm)

4. NS = no sheen, WS = weak sheen, MS = moderate sheen, SS = strong sheen
5. Petroleum hydrocarbon-like odor and/or sheen observed in boring

6. Added 14.5 bags Colorado Silica Sand to the annular

F-40.1

(6-87) (3-88) (8-90) SHEET 1 OF 1
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KJ PNW REMEDIATIONWELLS2017_1.GPJ KJ PNW.GDT 6/8/17

BORING LOC_ATION
Adjacent (to the South) of MW-19 Well Name RwW-7
DRILLING COMPANY . DRILLER ]
Holt Services, Inc. John Bennett Project Name Ecology Circle K
DRILLING METHOD(S) DRILL BIT(S) SIZE
CME 85 Hollow Stem Auger 11"0D /6.26"ID_| project Number 1696010.00
ISOLATION CASING FROM TO FT.
N/A N/A MEAURING PT. ELEVATION | TOTAL DEPTH
BLANK CASlNSG C FROM 7o FT-[DaTe STAR‘It')IgDS DATE c?):/lg_gEggs
4" Schedule 40 PV 0 5
SLOTTED CASING FROM TO FT. 2717 2717
Schedule 40 PVC - 20-Slot 5 20 INITIAL WAT151R8'5PTH (FT)
SIZE AND TYPE OF FILTER PACK_ FROM TO FT. -
10/20 Colorado Silica Sand 4 20  [LOGGEDBY J. Sawd
SEAL FROM TO FT. - Sawaey
3/8" Hydrated Bentonite Chips 1 4 | SAMPLING METHODS WELL COMPLETION
GROUT FROM TO FT. Split Spoon B SURFACE HOUSING
Concrete 0 1 0 STAND PIPE FT.
SAMPLES
WELL CONSTRUCTION
rvpe  RECOV/THER {FEET, | SAMPLE NUMBER PIDIST imiovoey | USCS SAMPLE DESCRIPTION AND DRILLING REMARKS
(FEET) g o
Air/Vac clearance to 5' 6" bgs.
| N |0.0/Ns B
5Y 5/2, Silt with fine to medium sand, light grayish brown,
- - . - — dry, no odor, no sheen
- 5_ - —
B 4 4 L SILT with sand
Gley 1 4/10Y, Fine to medium sand (up to 30%), traces of
B N N I~ fine gravel/coarse sand, pockets of increased sand and
N i | | gravel content, dark greenish gray, very firm, low plasticity,
damp to wet, strong petroleum hydrocarbon-like odor,
B — — ~ weak sheen
2 10+ 1,265/ ML [
| SS 1 8 i hvd | ws L
10 = |
ss 0.5 E1s 159 “[3%67RS o] Poorly graded SAND
B : 11 . . AR ~ Gley 2 5/10BG, Fine to medium with some coarse sand,
i | | | traces of silt, rounded to well rounded grains, soft, wet,
SP strong petroleum hydrocarbon-like odor, no sheen
20+ = st ;
ss ] g : ML Sandy SILT with gravel
B 5 N N ~ 7.5YR 4/1, Color changes to brown gray, very dense silt,
sand, and gravel, very hard, dry, no odor, no sheen
NOTES

1. ppm = parts per million

2. bgs = below ground surface

3. ST = sheen test; PID = photoionization detector (readings in ppm)

4. NS = no sheen, WS = weak sheen, MS = moderate sheen, SS = strong sheen
5. Petroleum hydrocarbon-like odor and/or sheen observed in boring

6. Added 14 bags Colorado Silica Sand to the annular

F-40.1
(6-87) (3-88) (8-90) SHEET 1 OF 1
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MW-3

SAMPLE DATA SOIL PROFILE GROUNDWATER
é Q .é 3 Drilling Method:_Hollow-Stem Auger Monitoring Well Detail
=] > = > = ©
R 2_|F o — %) s i . 64.08 & [~ 14in —
=) = g 5 u\? g o & | Ground Elevation (ft) 3
£ eg g 2| & | §8 &
o) EE E| 3| o o @ kS
a ne| » | m o O | D =
0 No samples collected between 0-12 ft bgs " ‘Zf
d ™ |2~ Flush-mounted
D MLEE e monument with locking ]
| Ta =" a cap |
B ; ; Concrete Seal |
: ~=—— Bentonite chips :
SP- Gray, fine to medium SAND with silt and
B I az | 53 288 SM gravel (gasoline-like odor, no sheen) 7]
- (medium dense, wet) Z B
B ATD ]
B a2 | 55 124 ]
i a2 | 30 0.8 grading to silty, fine SAND to SILT with fine ) ) |
B ML sand and gravel 2-inch diameter, N
B a2 | 51 0.4 Schedule 40, PVC well ]
L oo Gray SILT with fine sand and gravel (no v casing ]
a2 | 100 0.3 odor, no sheen) (very stiff to hard, moist)
B I a2 | 70 0.4 ]
—30 - a2 Y| o7 -
- - a2 | oo y
—40 - a2 | oo -
- - a2 | oo y
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
Montlake Neighborhood Figure
LANDAU Former Dry Cleaner Log of Monitoring Well MW-3 A-10
ASSOCIATES Seattle, WaShlngton (10f2)




1352001. 5/23/13 \EDMDATAO01\GINT\PROJECTS\1352001.GPJ WELL LOG

MW-3

SAMPLE DATA SOIL PROFILE GROUNDWATER
3 o 8 | 5 | Drilling Method:_Hollow-Stem Auger Monitoring Well Detail
E | & E £ ®
5 -
= z=| F S = n > i . 64.08 3
£ S g 5108 g F Ground Elevation (ft) 3
£ ag|al| @ X3 g9 5
e S5 3 o £lg g
a ne| » | m o O | D =
50w a2 507 0.0 ML Gray SILT with fine sand and gravel (no
B 6 odor, no sheen) (very stiff to hard, moist) 7]
- a2 | | oo y
- a2 | o4 y
— 60 | a2 | 5V 0.0 2-inch diameter, —
i a e ' Schedule 40, PVC well |
| casing |
- - a2 | oo y
70 - a2 | oo -
- - a2 | oo ]
I a2 | 45 0.0 SP Gray, fine to medium SAND (no odor, no ATD
B sheen) (medium dense, moist) 7]
5 ~——10/20 Colorado sand N
B L pack i
i = 2-inch diameter 1
B 2 | 62 0.0 — ' i
I 2 — Schedule 40, PVC
B — screen (0.020-inch slot 1
B —| size) i
Threaded end cap
B s i
- 50/ - % ~—— Slough _
90 M a2 | %@ | 00 LT L ™ML Gray SILT with fine sand (no odor, no
B sheen) (hard, moist) 7]
L Boring Completed 04/01/13 Elevation at Top of Monitoring Well Casing = 63.75 ft. B
| Total Depth of Boring = 90.5 ft. i
— 100 —

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

LANDAU
ASSOCIATES

Montlake Neighborhood
Former Dry Cleaner
Seattle, Washington

Log of Monitoring Well MW-3 A-10

Figure

(20f2)




Appendix C

Groundwater Purge and Sampling Records



Groundwater Purge and Samplé Form (Minimal Drawdown) Kennedy/Jenks Consultants

Date: qlzs|lu Well Number: MwW-4
Project Name: écology Circle K 1461 Monument Type: Stickup: (ft PVC) Flush: _ X
Project Number:  1696010*00 Well Diameter (in): 2
Sampling Personnel_:_M,(L/ Well Condition:
Water Level Meter: Geotech IFP Total Casing Depth (ft):  18.8 / (3.9 Reference:
Purging Equipment: Peristaltic Screened Interval (ft): 4188 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): ? H or
Sampling Time: W2 Depth to LNAPL (ft): TOC
Purge Depth (ft): ~j( & Water Column (ft):
Total Discharge (L):
Water Disposal: ~ 55-gallon drum %
Weather: 3\ un/Y\AI “IJ«S YD E
IWater Ounlg Mete_g_s! Model Calibration Date/Time QA/QC Samples
Temp/pH/SC/IORP/DO: | YSI 556 MPS ll’_‘ﬂ [ie 113 Type Sample 1D Time
Turbidity: MicroTPI/TPW a
Other: i I.I_I.I.h s

Sample Sample Containers Field Turbidity/ Analysis MS/MSD &

ID No. Type Pres. Vol. Filtered Color Requested Comments
MW-4 2 A HCI 40 mi ‘N
1250  me)2e~ 1400|1905 1110 145 p

Parameter (every 5 min) S min] y> minl {5 min]| 2.6 min] 25 min Zc’w min min
Flow Rate (LPM)

Volume Purged (L) y 2.5 5.0 5 o) ‘?‘5’

Water Depth (f) . |1o.0% loF | 0Bl 0. %%
Temperature (Celsius) é‘{‘r 114 L IU qq H"bx l(_’) 61
PH L,. %0 | .29 629 B0
Sp. Conductance (uS/cm) % 6.2¢9% 0.7 190.Ue?d 0.2l
DO (mglL) LIS LA Lo |12
ORP (mV) —%«'L 923 | -4(F Q8 |-ty

Turbidity (NTU) e 1S 0> | 4a8Y [ug .35
o Mo gy~
Odor/Evidence of LNAP%%N s /bf_)ﬁ" —

Notes: (i.e. actions taken if well dewaters, difficulties in sampling through LNAPL problems during purglng/sampllng, etc.)

Lo bnulers -£00 guirmed M«\\/\\‘wm; Ll S

g Ak
#MMWM,&%
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NADPAIA AN DL ONONLA AN A TVAT Oirala ¥ Cia Anamanmne: AR TILAN AT Pl Facnan e

Groundwater Purge and Sample Form (Minimal Drawdown) Kennedy/Jenks Consultants
Date: qlzo] 1o Well Number: MW-6
Project Name: 'Ecologx Circle K 1461 Monument Type: Stickup: 5 (ft PVC) Flush: X
Project Number: 1696010*00 Well Diameter (in): 2 .
Sampling Personnel: 'DL(L’ Well Condition: -~ /0 -
Water Level Meter: Geotech IFP Total Casing Depth (ft): 204 /7.0 .52 Reference:
Purging Equipment: Peristaltic Screened Interval (ft): 5-20.4 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): || 64 or
Sampling Time: (o050 Depth to LNAPL (ft): s TOC
Purge Depth (ft): ~ |3 €+ (bcu( o {{ﬂwdmmwmer Column {ft): ]
Total Discharge (L): (vie |3— ?F-F)
Water Disposal: 55-galion drum
Weather: @ﬂ_nit lﬁ F
[Water Quality Meter(s) Model | Calibration Date/Time QAJQC Samples
Temp/pH/SC/ORP/DO: YS1 556 MPS Yhallp |43 Type Sample ID Time
Turbidity: MicroTPI/TPW Q [\4 /(b [
Other:
Sample Sample Containers Field Turbidity/ Analysis MS/MSD &
iD No. Type Pres. Vol. Filtered Color Requested Comments
'MW-6 3 A HCI 40 mi N NWTPH-G/BETX
090D _mme[0970 [0S [(e00 [lo0m | 016 | |nl> | loZo [10z5 ] fiose
Parameter (every 5 min) & _minj to min (S min ZQ min 2.5' min| 2o min] 35 min|] O min &S
Flow Rate (LPM)
Volume Purged iyl 2.5 L_} .0 Q’? % 9 O 5 25_ N33 'b‘_@_ 1 1S
waterDeptn () | (. [lo | /. ZF 1524 193] | 10F | 1 (1 | 16,33 | v
Temperature (Celsius) ;43@ | 14 (Z_ ,_f?. 1'3"60 1{%- ﬁﬂ Iqu 1298 3.9+ SQQ
e LS 'zo*-h 13ol |Fo0 [ B T7 bt |19 | AT
Sp. Conductance (mSicm) Or(cg_’!:‘ b (0-‘1"'[“ 0,67 0‘%’{2 Oddele |b. uﬁ;@ P47 o LH | ol
DO (mglL) L% 7.4 | T, f. Lo |1 |4 5oy
ORP (mV) ~H L -] -(a%ﬁ -5 Y -5 83 _33,% ~83
Tundty NTY) | 808,3 | |38.4 %g;@ |82l | HHO |2l 25| (G Fo71 | 32
|color . % ‘U!w‘g« Y ——— e —— — 4
QOdor/Evidence of LNAPL i T - ] —
Notes: (i.e. actions taken if well dewaters, difficulties in sampling through LNAPL, problems during purging/sampling, etc.)




Groundwater Purge and Sample Form (Minimal Drawdown)

Kennedy/Jenks Consultants

Date: A / w Well Number: MW-7
Project Name: Ecologyii;cle K 1461 Monument Type: Stickup: (ft PVC) Flush: _ X
Project Number:  1696010*00 Well Diameter (in): 2
Sampling Personnel: fi )6 Well Condition:
Water Level Meter: Geotech IFP Total Casing Depth (ft):  20.2 Reference:
Purging Equipment: Peristaltic Screened Interval (ft): 5-20.2 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): K&YS’ or
Sampling Time: BN Depth to LNAPL (ft): E TOC
Purge Depth (ft): ~ S Water Column (ft): :
Total Discharge (L): )
Water Disposal: 55-gallon drum
Weather:
Water Quality Meter(s Model Calibration Date/Time QA/QC Samples
!ﬁ;ﬁm%&)_w Uliafle 143 Type SamplelD | Time |
Turbidity: MicroTPI/TPW q'/@[uL Myo
Other: -
Sample Sample Containers Field Turbidity/ Analysis MS/MSD &
1D No. Type Pres. Vol. Filtered Color Requested Comments
MW-7 3 A HCI 40 mi N NWTPH-G/BETX

(350 Timel 3ST | 1990 | /4ol [ Ifr0 | 415 | Mew | (g225 | 430
Parameter (every 5 min) § min| Jo min| & min] 20 min] 2& min| (30 min 25 min| &y min
Flow Rate (LPM) 200 200 300 oo 20p 300 204 32
Volume Purged (L)
Water Depth (f) 9.9] fo.2) | 0-5Y | 679 | haq | it Lu.23 |13/
Temperature (Celsivs) | 13.9) | /268 | 3.9 | J3.8Y | 1585 | 13- | ML |149)
pH 632 | ptf |b.og |boF |08 | 6.09 | [ 0F |4 i/
Sp. Conductance mS/em) | .if ¥ | g4yt | 0.455| o.#5% [0-46l | 0.46¢ | 0,467 |6 ¢S
DO (mglL) s | T8 (Yo |y |4.3F | 422 |as) [ 491
ORP (mV) 194 | 9.5 | 955 | se09 | 1023 | 1b 3] 140 |[o s
Turbidity (NTU) ¥93-7 | b0S.S 2500 | 18] . b |94 | [60.8| ;07 | J41.9
Color I Lirdenn . e
Odor/Evidence of LNAPL | p,,/¢

Notes: (i.e. actions taken if well dewaters, difficulties in sampling through LNAPL, problems during purging/sampling, etc.)

=20 30 (SANLOA Lrnsrudten| )

V1.

\’OJW\O\&(Y b‘(\ﬂm\vMe,{f LN&\‘LV'(',JAAK.Q WAMMXA*\[)Q:

0
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Groundwater Purge and Sample Form (Minimal Drawdown)

Kennedy/Jenks Consultants

Date: ‘//Zﬂﬂé Well Number: MW-8
Project Name: EcoI:)g)LCircleK1461 Monument Type: Stickup: (ft PVC) Flush: _ X
Project Number: 1696010*00 Well Diameter (in): 2
Sampling Personnel: J f( Well Condition:
Water Level Meter: Geotech IFP Total Casing Depth (ft):  20.3 Reference:
Purging Equipment: Peristaltic Screened Interval (ft): 5-20.3 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): _ <, [-2 -1%0:17%- or
Sampling Time: (25 Depth to LNAPL (ft): S sheen TOC
Purge Depth (ft): . ~T&y Water Column (ft):
Total Discharge (L):
Water Disposal: ~ 55-gallon drum
Weather:
[Water Quality Meter(s) Model Calibration Date/Time QA/QC Samples
Temp/pH/SC/ORP/DO: | YS! 556 MPS Ufa 123 Type [ SamplelD | Time
Turbidity: MicroTPI/TPW (440
Other:
Sample Sample Containers Field Turbidity/ Analysis MS/MSD &
ID No. Type Pres. Vol. Filtered Color Requested Comments
MW-8 3 A HCI 40 mi N NWTPH-G/BETX
LY
[po0  Time| japox—lj216 | S | i2zo | /228" | j230 | j238 | jo4s
Parameter (every 5 min) €™ min /0 min /5 min| 24 min 25" min 20 min] 3§ min Lfo min
Flow Ratd{LPM) 200 200 200 | 250 287 s | 80 260
Volume Purged (L) .
Water Depth (f) w2 [Jo.g) | pay | 1-c0 {1103 |10 | 1lan | 1%
Temperature (Ceisius) 5.t9 iS.4F | 1876 H.9¢ |14.9F | IS o8 "7‘?0 -9
|pH e |66l | 6-2-]| .52 | 682 | o522 | 65% | 65
p-Conductance (wSiom) |, ¥ | 0.492 | 140 | 5.939 |p.940 | 054 | 6-5%F | 047
DO (mg/L) [-32 | 102 [ 1.0% |07 |53 | 088 | 092 4.9/
ORP (mV) bt | -64-|-63-9 | —6SH|-6F3 |~pb-/ | —63./ AW
Turbidity (NTU) 922 | goy.r| S47.] | 3034|947 [ 192/ | [42.9 122 0
Color ey —— —
Odor/Evidence of LNAPL | ol &r — L

Notes: (i.e. actions taken if well dewaters, difficulties in sampling through LNAPL, problems dunng purging/sampling, etc.)

TIE 1140 _befsce dppelopruant

removed Floalers 4wl g

NAW .
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Groundwater Purge and Sample Form (Minimal Drawdown)

Kennedy/Jenks Consultants

Date: 1 2D]i\g Well Number: MW-9
Project Name: Ecology Circle K 1461 Monument Type: Stickup: x (ft PVC) Flush:_ X _
Project Number: 169601000 Well Diameter (in): 2
Sampling Personnel: 'W/O—- Well Condition: A4 Wiham, L{H f"dt“fﬁ“cu,o“h OpA. 90\'\'
Water Level Meter: Geotech IFP Total Casing Depth (ft):  21.2 / 2923 ‘Reference:
Purging Equipment: Peristaltic Screened Interval (ft): 5212. BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): ﬂ P2, or
Sampling Time: Depth to LNAPL (ft): [V/ A—T, }h?)M aclov. T0C
Purge Depth (ft): ~ \‘?’Tﬁ" _ Water Column (ft): i i
Total Discharge (L):
Water Disposal: ~ 55-gallon drum
Weather:
IWater Qualg Metegsl Model Calibration Date/Time QA/QC Samples
Temp/pH/SC/ORF/DO: | YSI 556 MPS diafic 43 | Type Sample ID Time
Turbidity: MicroTPI/TPW Nhafle U6
Other: v

Sample Sample Containers Field Turbidity/ Analysis MS/MSD &

ID No. Type Pres. Vol. Filtered Color Requested Comments
MW-9 3 A HCI 40 ml N NWTPH-G/BETX
V200 Timel 18 S [ j1lo

Parameter (every 5 min) S minf 1O min \S min|] 7 min| 2% min Z &) min gg" min min
Flow Rate (LPM)
voumepugesiogl, | 5 | 3% | 4. p 4B |95 | .0 |55
Water Depth (ft) L&O% (0. [q [UT'Z_"P (&.‘57: lo 20, | 1o- ST [08Y (0-2%
Temperature (Ceisics) | () FL | 1S4 15954 b‘ Bigo | 1598 1343
PH lN( .3 (55 > | N [(,85
Sp. Conductrce wSiom) |03 4. [0.5¢% | 6. 54o 06%‘1 0=2% |0.57F |0 530
DO (mgl) L L' lhy 19 (105 [os [1.p9
ORP (mV) A4 |3\ 5| “TO[-F. [ AS -8 -8
Turbidity (NTU) - e T mL(,C] Ur9 | 5244 28.w [92.(3 (4. 2
Color chovlliy MI ) - CLM""’I[ m 7
Qdor/Evidence of LNAPL |/'\f05/ ™ 0. S i .4—-__——\/‘

Notes: (i.e. actions taken if well dewaters orproblems during purging/sampling, etc.)

\ebpi\es Swigd ngd.

2 Do 51dt vl Seeared gp WA only ol 17 Ak oz ida.

O:\Proiects\20168\1A96010.00 WA NDOF Circla K Sita Assessmant\Fiald\TFMPI ATF-Purna Farme vis



Groundwater Purge and Sample Form (Minimal Drawdown)

Kennedy/Jenks Consultants

Notes: (i.e. actions taken if well dewaters orproblems d
-3

ing purging/sampling, etc.)

v

\’V\\O/AWW\‘ 0\)\0\ (AN

A

-\

e ,\v“‘>W\ bl waso™

Date: iy Well Number: MW-10
Project Name: ’EcolongircleK1461 Monument Type: Stickup: (ft PVC) Flush: _ X
Project Number:  1696010*00 Well Diameter (in): 2
Sampling Personnel: K }6 Well Condition:
Water Level Meter: Geotech IFP Total Casing Depth (ft):  20.4 Reference:
Purging Equipment: Peristaltic Screened Interval (ft): 5-20.4 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft):  §. b { or
Sampling Time: 62 Depth to LNAPL {ft): TOC
Purge Depth (ft): ~\L \'-( Water Column (ft):
Total Discharge (L):
Water Disposal: 55-gallon drum
Weather:
lwmer Quarl_t_x Meter(s) Model Calibration Date/Time QA/QC Samples
Temp/pH/SC/ORP/DO: | YSI 556 MPS T Type [ SamplelD | Time
Turbidity: MicroTPI/TPW m
Other:

Sample Sample Containers Field Turbidity/ Analysis MS/MSD &

D No. Type Pres. Vol. Filtered Color Requested Comments
MW-10 3 A HCI 40 ml N NWTPH-G/BETX
044§ Time| §4¢T V3T | oD 1005 loto x| 022 lozs | /720

Parameter (every 5 min) § min| o min| 1§ minf 20 min]| 25 min] 70 min] S min| ) min| I 45
Flow Rate (LPM) svo [300 [ 308 [ 200 [ 200 [ 200 [250 [ 2<% |[zs0
Volume Purged (L) 172.¢7
Water Depth (f) W3 [ 12,00 12242 12C3 | 24y : [2-2l | (30| }/3./°
Temperature (Cosius) | oS | 1f.otf | 145, | 449 [14-S6 | 14-59 [14:63 | |4-bb | py35
PH i 6-2F | b-tb | G. 0-63 | b\3 |b-F0 | by |32 | ps2
Sp. Conductance fes/em) | 5., | 0-68F| ©. 0059 | 0490 [0.046 [o-Fo5|[gA10 | 778
DO (mg/L) 2y [2-4% | (.SE | L9 | b [0%3 |o-gp [80] | 082
ORP (mV) D40 | JoF| ¢4-§ | 538 | uid [3-§ | ).& [ |[-25
Turbidity (NTU) 354 | 4520 glpof | 250 | LS H|)ol-F | Lbif0f | 57-4H V52
Color |- bravin | Hebrawng —
Odor/Evidence of LNAPL Ay /6 s —" =l

MAPenin adal ANA M A AALAAN AR ATA NAE Micnla U Ciba Anmnanmmand Fal AT AT Oinn Facenn ol



Groundwater Purg‘e and Sample Form (Minimal Drawdown) Kennedy/Jenks Consultants

Date: (L]l ( 2 Well Number: MW-11
Project Name: I‘E::ologx"Circle K 1461 Monument Type: Stickup: %(ﬂ PVC) Flush: _ X
Project Number:  1696010*00 Well Diameter (in): 2
Sampling Personnel: W Well Condition: Cqﬁ
Water Level Meter: Geotech IFP Total Casing Depth (ft): 1 20.0 / Reference:
Purging Equipment: Péristaltic Screened Interval (ft): 5-20.0 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): 189 or
Sampling Time: W Depth o LNAPL (): - M| A TOC
Purge Depth (ft): '\f\f) eF—\-— . . Water Column (ft): 2
Total Discharge (L): )
Water Disposal:  55-gallon drum
Weather: %\,w\v\\{\.,\ fW
[Water Guality Weter(s) Model Callbration Date/Time GA/GC Samples
Temp/pH/SC/ORP/DO: 1556 Yllalle  [4oe Type | SamplelD | Time |
Turbidity: MioroTPITPW | Ulaflt,  14Yo
Other: i

Sample Sample Containers Field Turbidity/ Analysis MS/MSD &

iD No. Type Pres. Vol. Filtered Color Requested Comments
MW-11 4 A HCI 40 mi N NWTPH-G/BETX

‘é{‘ ‘Roebﬁ' 1025 A HUOL'L
N e s [ o
' J?g Parameter (every 5 min) f min| {, min q min min min min min min
PR | Flow Rate (LPM)&
Volume Purg&i((L)) § f§’ I _2:__ 1 Z- 5 B W_ __
Water Depth (ft) _@ F.3% q 2 "‘F

Temperature (Celsius)

pH - _.._... _-_.___... — - ‘.—.—_'-‘——M

Sp. Conductance (uS/cm) | Kot ¢ mUﬁﬂ- D).

DO (mg/L) T [
ORP (mV) ] [ —

Turbidity (NTU) L1863 (U 0 Y’ ) _?;_ _L‘—f_f
Color O '
Odor/Evidence of LNAPL [N, Q [9

Notes: (i.e. actions taken if well dewaters orproblems during purging/sampling, etc.)

A SUME Sulfoes odol

= S ——— - - —
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Groundwater Purge and Sample Form (Minimal Drawdown) Kennedy/Jenks Consultants

Date: Yo llb Well Number: MW-13

Project Name: E'célogy’Circle K 1461 Monument Type: Stickup: (ft PVC) Flush: _ X
Project Number: 1696010*00 Well Diameter (in): 2

Sampling Personnel: J.PS Well Condition:

Water Level Meter: Geotech IFP Total Casing Depth (ft):  19.0 Reference:
Purging Equipment: Peristaltic Screened Interval (ft): 4-19.0 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): 10 - 7/\ ( 5M) or
Sampling Time: =Hos Depth to LNAPL (ft): i T0C
Purge Depth (ft): AR 12 ¢ ot Water Column (ft):

Total Discharge (L):
Water Disposal: 55-gallon drum

Weather:
IWater Quali_g_x Metegs! Model Calibration Date/Time QA/QC Samgles
Temp/pH/SC/ORP/DO: YSI 556 MPS s Type Sample ID Time
Turbidity: MicroTPI/TPW LY/

Other: JTEN

Sample Sample Containers Field Turbidity/ Analysis MS/MSD &
ID No. Type Pres. Vol. Filtered Color Requested Comments
MW-13 3 A HCI 40 mi N ; NWTPH-G/BETX

1638 Tme| sichs | I§ TS| /D] face | pbrgw | /y05
Parameter (every 5 min) &~ min 16 min «" min| 26 min %“ min min min min
Flow Rate (LPM) 2.00 200 200 200 200
Volume Purged (L) i
Water Depth (ft) 13-42 | 335,06 | 13-02 | Bo2> |1323 |/303
Temperature (Celsius) | jo. ofuf | I 50 | (1§34 Lic 4 lisd] | 4]
pH ¢3¢ | 635 | g3 | 630 [ 6-3p | c36
Sp. Conductance (uSiem) | 4 Fo€ | 6728 |p.Fof | 6. ?12’ 6-F0 [p -5
DO (mg/L) [93 | [.6¢ [3f | leqa |1.ox | [02
ORP (mV) Y AR Wl b AN = S EL o =
Turbidity (NTU) 234.8 | I3 A | 8L Al | To-b2 |GhLf | SS /3
Color f brovh -

Odor/Evidence of LNAPL [y¢ilae oAdor
Yo x 2]
sd &y

Notes: (i.e. actlons taken if well dewaters orproblems during purging/sampling, etc.)

D % LS t,+vc,
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Groundwater Purge and Sample Form (Minimal Drawdown) Kennedy/Jenks Consultants

Date: / 20 /[ 3 Well Number: MW-14
Project Name: Ecolongwcle K 1461 Monument Type: Stickup: (ft PVC) Flush: _ X
Project Number: 1696010*00 Well Diameter (in): 2
Sampling Personnel: J&$ Well Condition:
Water Level Meter: Geotech IFP Total Casing Depth (f):  19.3 Reference:
Purging Equipment: Peristaltic Screened Interval (ft):  4-19.3 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): V[’i l{ or
Sampling Time: i 60( Depth to LNAPL (ft): TOC
Purge Depth (ft):  ~ L Water Column (ft):
Total Discharge (L):
Water Disposal: ~ 55-gallon drum
Weather:
lWater Quality Meter(s) Model Calibration Date/Time QA/QC Samples
Temp/pH/SC/ORP/DO: YSI 556 MPS ypaljl 0 Type Sample ID Time
Turbidity: MicroT PI/TPW ﬂ.qH&'o_‘
Other:
Sample Sample Containers Field Turbidity/ Analysis MS/MSD &
1D No. Type Pres. Vol. Filtered Color Requested Comments
MW-14 g A HCI 40 mi N NWTPH-G/BETX
[EYE Time| |557 [555 1 bdo téo§”
Parameter (every 5 min) 5 min| min [S min| 24 min min min min min
Flow Rater§.PM) 150 /5% 15D 15D
Volume Purged (L)
Water Depth (f) H-09 | 412 |y 28
Temperature (Celsius) 15-79 | ;& IAg el WA
|pH 7.5 | 644 | 6.2 | 6-85¢
Sp. Conductance (uSfcm) | 45 s1fF 251 | A LS5t 0.8
DO (mg/L) Yop | 202 | 19 |y 2/
ORP (mV) ~bo.o | =495 -4g2-|, ',L./g 7,
Turbidity (NTU) 202 | {529 | rey. €| /s B
Color /‘l’~ brovin
Odor/Evidence of LNAPL | posjf¢ e —

Notes: (i. e. actlons taken if well dewaters orproblems during purging/sampling, etc.)
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Groundwater Purge and Sample Form (Minimal Drawdown

F ' p ! ini J KennedzIJenks Consultants
Date: 201l e Well Number: MW-15

Project Name: Ecology Circle K 1461 Monument Type: Stickup: (ft PVC) Flush: _ X

Project Number:  1696010*00 Well Diameter (in): 2

Sampling Personnel: DK—(— ) Well Condition'Jr OK '] lﬁiﬁ' M ho h i mquwﬁ
Water Level Meter: Geotech IFP Total Casing Depth (ft) 18.7 / {i {0 m L S | Reference:

Purging Equipment: Peristaltic Screened Interval (ft) 4-18.7 BGS

Sampling Equipment: Peristaltic Depth to Groundwater (ft) &, 7}7) or

Sampling Time: [ bp? | DM\A oA Depth to LNAPL (ft): NTA~ ‘,’)Lm,d- ooy TOC

Purge Depth (ft): ~ Jlo &k ‘7‘** \-o4 tii2ar Golumn (f):

Total Discharge (L):

Water Disposal: 55-gallon drum

Weather: M‘ ¢ X0F

Water Quality Meter(s
!Temp/pH/SC/ORP/DO_:_

Model Calibration Date/Time QA/QC Samples |
YSI 556 MPS Allallb T30 Type Sample ID Time

Turbidity: MicroTPI/TPW Jltufle ™Mo -
* |other: ki g
Sample Sample Containers 1 Field Turbidity/ Analysis MS/MSD &
D No. Type Pres. Vol. Filtered ® Color Requested Comments
‘MW-15 3 LYE HCI 40 ml N NWTPH-G/BETX
HDugicake  (PURA|042o10)

— 0 e

Parameter (every 5 min)

o5 T2 155 Tote lials [Boo b T Boo AiGes
5 min| (o minf |S  min Zj} minf 2.5~ min E min "? min min| 14 S

Flow Rate (LPM)

Volume Purged (L)

Water Depth (ft)
Temperature (Celsms)
IpH

%5 1375 1.0 |425 |4.95 |50 |25 |
(0. 801688 [I].0% |l |iLg | zy (122

Sp. Conducféat-:e (uS/cm)

HAF | B3840 |48 |14 |30 eso ||
&4 | 549 552 Wg HW‘ 59l [595
0D o190 [pI¢s 0K Ofpr 6o |

LY L EE ] TX L9 |14
1+ [70%0 | 10%Y

34 1122 L] (203 0 990 | 83 12 39472

— uwfd_mdr
. T

DO (mg/L) ., 5 =
onm o l-;'_to Z [%2_. "} ‘9,6' J ?,0()2
Turbidity (NTU)

fcolor o Wb | M&m

Odor/Evidence of LNAPL |39 /<1y 55l50 INslsa

Notes: (i.e. actions taken if well dewaters orproblems during purging/sampling, etc.)
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Groundwater Purge and Sample Form (Minimal Drawdown)

Kennedy/Jenks Consultants

Date: 17243 Lo Well Number: M - L (Lanail .
Project Name: Ec:)loigyl C}rcl'e K‘1r461 Monument Type: Stickup: (ft PVC) Flush: _ X
Project Number: 169601000 , Well Diameter (in): 72~
Sampling Personnel: A 3 Well Condition: ﬂg‘(d J
Water Level Meter: Geotech IFP Totaf Casing Depth (ft): i,(' Py Reference:
Purging Equipment: Peristaltic Screened Interval (ft): 2 2 \(;. 5 - @ 577 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): ﬂ A 1»5 or
Sampling Time: Depth to LNAPL (ft): v (A TOC
Purge Depth (ft): ~ VT LA Water Column (ft):
Total Discharge (L): -
Water Disposal: ~ 55-gallon drum
Weather: 5#““\/\1 3 Yy
A e
Water Quality Meter(s) _l_ Model Calibration Date/Time QA/QC Samples
Temp/pH/SC/ORP/DO: Wyl o Type Sample ID Time
Turbidity: MicroTPI/TPW
Other:
Sample Sample Containers Field Turbidity/ Analysis MS/MSD &
iD No. Type, Pres. Vol. Filtered Color Requested Comments
poe=sir! | 2 | we{ VA dinl | Ne |dus [NWIWGKBRA
W -7 el 7o F 3 -
- 7 - =
P
[qip tme[ ffis (1420 [l4zs [R30 [
Parameter (every 5 min) min min min min min min min min|
Flow Rate (LPM) 0-2 o-1_| o-T 0.2
Volume Purged (L) { 7 3 q
Water Depth (f) j0.4% 1040 104516 .4l
Temperature (Celsius) 3.5 4.2 13-, | lz=2
pH 6506 [¢(5° |86 |edZ
Sp. Conductance (uSicm) | ). 294 |[5.270 | o.290 [O e f
DO (mg/L) (.2l |t.2¥
ORP (mV) 09 |z04 L03 2 a4
Turbidity (NTU) q q 4.7 54
Color eJeed  |——rt— =
Odor/Evidence of LNAPL Vo O /3 =

Notes: (i.e. actions taken if well dewaters orproblems during purging/sampling, etc.)




Groundwater Purge and Sample Form (Minimal Drawdown)

Kennedy/Jenks Consultants

Date: 2%l Well Number: MwW-4Y
Project Name: aﬂgg'x&rcle K 1461 Monument Type: Stickup: ) (ft PVC) Flush: _ X
Project Number: 169601000 Well Diameter (in):
Sampling Personnel: 36 Well Condition:
Water Level Meter: Geotech IFP Total Casing Depth (ft): '3’; 4 Reference:
Purging Equipment: Peristaltic Screened Interval (ft): LI "! £ ( BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): g S 3 or
Sampling Time: I L00 Depth to LNAPL (ft): T0C
Purge Depth (ft): ~y2 £} Water Column (ft):
Total Discharge (L):
Water Disposal:  55-gallon'drum
Weather:
Water Quality Meter(s) Model Calibration Date/Time QA/QC Samples
Temp/pH/SC/ORP/DO: YSI 556 MPS Type Sample ID Time
Turbidity: MicroTPI/TPW
Other:

Sample Sample Containers Field Turbidity/ Analysis MS/MSD &

ID No. Type Pres. Vol. Filtered Color Requested Comments
& 2 A HCI 40 ml N NWTPH-G/BETX
MN-Y-(biz4&
1SS  Tme| 30| J/s3<| JSqo| Y| s | /55
Parameter (every 5 min) §~ min J© min i min| 2 min }S'min 20 min min min
Flow Rate (LPM) 0.7 =1 =
Volume Purged (L) { 2 3 (}l S 7
Water Depth (ft) K92 | €39S | -0 1€.9C | 900 | 9.0/
Temperature Celsivs) | 12.p¢ | 3.0, [ I3.0F [)2.99 | [3.04] j3.0]
[t . 39 £3% | 6-3p |63¢ | 0.3 | 62¢
Sp. Conductance {u'S/cm) 0-38V| p.2SD | 5.2 <3 | o ?;(] 0- 34? 0,34?—
DO (mglL) 0o | 0.5 |o-ab|0.30 | 9.2k | 6.25
ORP (mV) ~Fx| 358 L8 [-79.F | -%0.2 | -82.%
Turbidity (NTU) 0-00 | 2.0 | p.Jo | H.0F| O.09]p.l0
Color ey T T— ) = -
Odor/Evidence of LNAPL W =] — |
N

Notes: (i.e. actions taken if well dewaters orproblems during purging/sampling, etc.)

T

'I'HT' =
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Groundwater Purge and Sample Form (Minimal Drawdown) Kennedy/Jenks Consultants

Date: f ?4 C21/4 Well Number: MW-6
Project Name: Ecoggy dircle K 1461 Monument Type: Stickup: (ft PVC) Flush: _ X
Project Number: 1696010*00 Well Diameter (in): 2
Sampling Personnel: M Well Condition: Q& /A &hi Ao/pl fed
Water Level Meter: Geotech IFP Total Casing Depth (ft):  20.4 Reference:
Purging Equipment: Peristaltic Screened Interval (ft): 5-20.4 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): [ [. SS' (4.8 f) or
Sampling Time: i ]‘4{)/ Depth to LNAPL (ft): TOC
Purge Depth (ft): v €t Water Column (ft):
Total Discharge (L):
Water Disposal: ~ 55-gallon drum
Weather:
Water Quality Meter(s Model Calibration Date/Time QA/QC Samples
Temp/pH/SC/ORP/DO: | YSI 556 MPS 1276 [l Type Sample ID Time
Turbidity: MicroTPI/TPW I
Other:
Sample Sample Containers Field Turbidity/ Analysis MS/MSD &
D No. Type Pres. Vol. Filtered Color Requested Comments
MW-6 2 A HCI 40 mi N NWTPH-G/BETX
jue Time| w2e [ {{2€ | W30 13C | n4o | u+s
Parameter (every 5 min) < min , © min (& min] Z& min ZS min| 29 min min min
Flow Rate’}_PM) 200ML =
Volume Purged (L) ! 2 3 I.'L A @
Water Depth (f) hae | 2.08 | [2.21] /23 | 12.%1 | 12.-49
Temperature (Celsius) 13.29 /2.2 / /3.3/ Ir X~ 4 /3. 88 2.32
|pH 21 | 216 | 26 | %16 [ 715 | 718
Sp. Conductance (mSiem) | ©.78/ | 0.333 | 0.7 | 0-729 | 0. 726 | 0,724
DO (mglL) 0-40 | 0.38 | 031 | p.285 | 6.23 | 0.0
OREI(mY) .2 | b | =] | -F9 | -373 |- R.L
Turbidity (NTU) N | IS Y | cu |12.Y8 |lr.es | Il 42
Color M
Odor/Evidence of LNAPL | A 9_0'[‘ ——3 —

Notes: (i.e. actions taken if well dewaters, difficulties in sampling through LNAPL, problems during purging/sampling, eic.)
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Groundwater Purge and Sample Form (Minimal Drawdown)

Kennedy/Jenks Consultants

12 /5

Date:

/b

Project Name:

Ecology Circle K 1461

Well Number:
Monument Type:

MW-7

Stickup:

(ft PVC)

Flush: X

Project Number:  1696010*00 Well Diameter (in): 2
Sampling Personnel: Je£ Well Condition: avvd mrssine | belt
Water Level Meter: Geotech IFP Total Casing Depth (ft): “202 ~J Reference:
Purging Equipment: Peristaltic Screened Interval (ft):  5-20.2 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): é- 20 or
Sampling Time: 0sUE Depth to LNAPL (ft): Ala TOC
Purge Depth (ft): i3 £t Water Column (ft): i
Total Discharge (L):
Water Disposal: ~ 55-gallon drum
Weather:
Water Quality Meter(s’ Model Calibration Date/Time QA/QC Samples
Temp/pH/SC/ORP/DO: | YSI 556 MPS 12/t / 6 Type Sample ID Time
Turbidity: MicroTPITPW T
Other:
Sample Sample Containers Field Turbidity/ Analysis MS/MSD &
ID No. Type Pres. Vol. Filtered Color Requested Comments
MW-7 2 A HCI 40 ml N NWTPH-G/BETX
cgig” Tmel pea2 | vgag | 0833 ] %3¢ | 0540 | peys
Parameter (every 5 min) § min|] jo min|l ;€ min|] 2¢ min] <4 min] 2¢” min min min
Flow Rate (LPM) 02803 Ry
Volume Purged (L) { 2 2 s ig. ZI 5
Water Depth (f) p4 | bl | L3S | bgl | 22 | 6-88
Temperature (Celsius) il q—q vlé(,, il- 3k [2-0] [2-00 IIJ/?
PH byt | bezo | 69 | baf | 6. I€ |69
Sp. Conductance (mS/em) | ;3. 35F 6330 | 0.372] p-392| 0-3F%| 0 3%0
DO (mglL) 39¢ | 343 | 23349 | 343 |24/
ORP (mV) 1354 1124-0 | juylb | 144.3 | 14S.7 |14p4
Turbidity (NTU) 0.¢¢ 0- ;{9 o4 0. 2% 0-34 0. q
Color o~ ~ : ———
Odor/Evidence of LNAPL | n¢ olé ——

Notes: (i.e. actlons taken if weII dewaters, difficulties in sampllng through LNAPL, problems during purging/sampling, etc.)
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Groundwater Purge and Sample Form (Minimal Drawdown) Kennedy/Jenks Consultants

Date: 1 g Well Number: MW-8

Project Name: Ecology Circle K 1461 Monument Type: Stickup: (ft PVC) Flush: _ X
Project Number:  1696010*00 Well Diameter (in): 2

Sampling Personnel: DV/L ’rb“» Well Condition: Cn@ad’

Water Level Meter: Geotech IFP | Total Casing Depth (ft):  20.3 Reference:
Purging Equipment: Peristaltic Screened Interval (ft): 5-20.3 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): or
Sampling Time: % oS Depth to LNAPL (f): TOC
Purge Depth (ft): M IY/H\— Water Column (ft):

Total Discharge (L):
Water Disposal: 55-gallon drum

Weather:
IWater Quality Meter(s) * b ﬂodel Calibration Date/Time QA/QC Samples
Temp/pH/SC/ORP/DO: -W- ) 7 [IPEAVE ) Type Sample ID Time
Turbidity: MicroTPI/TPW >
Other:
Sample Sample Containers Field Turbidity/ Analysis MS/MSD &
ID No. Type Pres. Vol. Filtered Color Requested Comments
MWwW-8 2 A HCI 40 mi N NWTPH-G/BETX

Alg  Timel 0433 |40 | 0Q4S | 095¢

Parameter (every 5 min) min min min min min min min minj
Flow Rate (LPM) v, E') 1
Volume Purged (L) g i 2. a2

Water Depth (ft) leAal CL@ T.00 a09

Temperature (Celsius) | {3, ‘-{ 4. TS i3-7

o X0 - L 1.9 Laf'.tk .40 |e4v g d
Sp. Conductance (uS/l.2 “0-£47 3| p 4L o. 040 _ R =T

DO moh) PP — | O-13- | I iD |0. T i T Y
o) Tloml |~Z |~% |- [-24 N
Turbidity (NTU) + (] |\ Ze2- ad O3 317 ] o

Color [CLegr < e o= I I -
Odor/Evidence of LNAPL @—Qﬂ v 5 Gl SkatA -

-

Notes (i.e. actions taken if well dewaters, difficulties in sampllng through LNAPL, problems during purglng/samplmg, etc.)
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Groundwater Purge and Sample Form (Minimal Drawdown)

Kennedy/Jenks Consultants

Date: VIEEIT Well Number: MW-9
Project Name: Eccvnlogy Ci‘r(cle K 1461 Monument Type: Stickup: (ft PVC) Flush: _ X
Project Number:  1696010*00, Well Diameter (in): 2
Sampling Personnel: Wﬂ/' TD}-L Well Condition: (J]W(J
Water Level Meter: Geotech IFP Total Casing Depth (ft): 21 2 Reference:
Purging Equipment: Peristaltic Screened Interval (ft): 5-21.2 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): 6 ’JJ \ or
Sampling Time: \Dzs Depth to LNAPL (ft): A1) (€0.0) §lm). TOC
Purge Depth (ft): & I’Jw.(fep Water Column (ft): =
Total Discharge (L):
Water Disposal:  55-gallon drum
Weather:
IWater Quality Meter(s) Model Calibration Date/Time QA/QC Samples
Temp/pH/SC/ORP/DQ; A\l WW Type [ SamplelD | Time
Turbidity: YT MicroTPUTPW
Other:
Sample Sample Containers Field Turbidity/ Analysis MSMSD &
ID No. Type Pres. Vol. Filtered Color Requested Comments
MW-9 2 A HCI 40 mi N NWTPH-G/BETX
\O\Q  Time] \O\§~ |\OC |\OTS |iop0O
|Parameter (every 5 min) min min min min min min min min
|Flow Rate (LPM) O. 2 ———-rx
Volume Purged (L) ok 2 ZL R T
Water Depth (it} "3"501' j U} 3 ?2- ‘5’ ‘” =
Temperature Colsivs) [ [y |[S\ [ 16D [igo || B
v |LSl |50 -58 |650. o
Sp. Conductance (uSlem) [ .5 03 0. q‘)‘j 5, L‘i_‘up R 0 442 ~ b
DO (mglL) — |o.33[5.3F Jp.4¢ IR S AR |
ORP (V) _ -4g | -9% |-(3 [4¢ | !
Turbidity (NTU) 4. > |l LG50 35T )
Color Ve
Odor/Evidence of LNAPL |{luy 7%]—‘\ Shhée -
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Groundwater Purge and Sample Form (Minimal Drawdown)

Kennedy/Jenks Consultants

Date: Vel Well Number: MW-10
Project Name: Ecology'CircIe K 1461 Monument Type: Stickup: (ft PVC) Flush: _ X
Project Number:  1696010*00 Well Diameter (in): 2
Sampling Personnel: Well Condition: Q oc o{
Water Level Meter: Geotech IFP Total Casing Depth (ft):" 20.4 Reference:
Purging Equipment: Peristaltic Screened Interval (ft): 5-20.4 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): 3 .3 or
Sampling Time: Hds— Depth to LNAPL (ft): N/ A TOC
Purge Depth (ft): ~ IZ_'. Water Column (ft): .
Total Discharge (L): ~ U\
Water Disposal: 55-gallon drum
Weather: SV AMI‘;I .
Water Quality Meter(s Model Calibration Date/Time QA/QC Samples
Temp/pH/SC/ORP/DO: | < YSI 556 MPS> Type Sample ID Time
Turbidity: MicroTPI/TPW
Other:

Sample Sample Containers Field Turbidity/ Analysis MS/MSD &

iD No. Type Pres. Vol. Filtered Color Requested Comments
MW-10 2 A HCI 40 mi N NWTPH-G/BETX

T10 v |
IParameter (every 5 min) 1§ min{ 1O min] jj 25" min|  §;30 min| j33< min| ({§ & min min min
Flow Rate (LPM) C. | o | P a1 =2l 5
Volume Purged (L) 0“5 t-o | Ly 7 s |25 |- P
Water Depth (ft) acq |§.335 [951 g6y |lg.13 |a.7f
Temperature (Celsius) i3:-4 2 <€ iz 7 \) g 3.4 K
pH N = 645 [’ 6 6% |t 67,
Sp. Conductance (uSfem) 0.5 2_ [().64c 0. <37 a,5C5 o938 [p.8
DO (mg/L) 8,06 0y |e03 |93 ey 063
ORP (mV) ~S0 |34 |7 37 g5 <4
Turbidity (NTU) D.66 (125 |[10.qT | 5 5 "z
Color Cleaf
Odor/Evidence of LNAPL po e /5

Notes: (i.e. actions taken if well dewaters orproblems during purging/sampling, etc.)




Groundwater Purge and Sample Form (Minimal Drawdown)

Kennedy/Jenks Consultants

Date: 1217 b Well Number; MW-11
Project Name: 'Ecalog'y Circle K 1461 Monument Type: Stickup: (ft PVC) Flush:_ X
Project Number:  1696010*00 Well Diameter (in): 2
Sampling Personnel: Well Condition:
Water Level Meter: Geotech IFP Total Casing Depth (ft):  20.0 Reference:
Purging Equipment: Peristaltic Screened Interval (ft): 5-20.0 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): L 7’L— or
Sampling Time: 5% Depth to LNAPL (ft): TOC
Purge Depth (ft): N Water Column (ft):
Total Discharge (L):
Water Disposal:  55-gallon drum
Weather:
Water Quality Meter(s Model Calibration Date/Time QA/QC §amples
Temp/pH/SC/ORP/DO: YSI 556 MPS Type Sample ID Time
Turbidity: MicroTPI/TPW
Other:
Sample Sample Containers Field Turbidity/ Analysis MS/MSD &
ID No. Type Pres. Vol. Filtered Color Requested Comments
MW-11 2 A HCI 40 mi N NWTPH-G/BETX

jHs  Tmel (420 | (4285| 430 | 4vaC| ipyo | 19C I
Parameter (every 5 min) d" min /O min Q.S— min] 2@ min b‘min J© min 3; min min
Flow Rate (LPM) 0-2 /3D
Volume Purged (L) / 2 3 o @g‘tf.;_‘“ <$ b-28
Water Depth (ft) 333 | 25y [ 339 | 3.5 | 3.92| 333 [3.74
Temperature (Celsius) /3-32 /240D 13 .ﬁ'{—'V /3. ‘7‘8 /2. /8 £ /3 6/
BH » b.0f boF |bos | bof | o2 | L.op | 5597
Sp. Conductance @Sicm) | ©.IFp |0+~/49 | i3 | 01 |o</F& o188/ |C/&2
DO (mglL) /04 6.F9 |04 |0-32 |0.29 |26 | 6.2
ORP (mV) ot loz-2 | U | 8)] |30 F 2.9 | 67-%
Turbidity (NTU) S 9F| 37.23 | 3397 | 3n 32| 29.¢F |29.42 | 29-0)
Color clrey
Odor/Evidence of LNAPL | noof<

Notes: (i.e. actions taken if well dewaters orproblems during purging/sampling, etc.)




Groundwater Purge and Sample Form (Minimal Drawdown)

Kennedy/Jenks Consultants

Date: 2/ Well Number: MW-13
Project Name: Ecology Circle K 1461 Monument Type: Stickup: (ft PVC) Flush: _ X
Project Number: 1696010*00 Well Diameter (in): 2
Sampling Personnel: Well Condition:
Water Level Meter: Geotech IFP Total Casing Depth (ft):  19.0 Reference:
Purging Equipment: Peristaltic Screened Interval (ft):  4-19.0 BGS
Sampling Equipment: Peristaitic Depth to Groundwater (ft): 9. 3 4 or
Sampling Time: /1257 Depth to LNAPL (ft): TOC
Purge Depth (ft): 4 iS’ Water Column (ft):
Total Discharge (L):
Water Disposal:  55-gallon drum
Weather:
‘Water Quality Meter(s) Model Callbration Date/Time QA/QC Samples
Temp/pH/SC/ORP/DO: | YSI 556 MPS Type Sample ID Time
Turbidity: MicroTPI/TPW
Other:
Sample Sample Containers Field Turbidity/ Analysis MS/MSD &
ID No. Type Pres. Vol. Filtered Color Requested Comments
MW-13 2 A HCI 40 ml N NWTPH-G/BETX
T DUP- - 1plzaK
j320 Time| /228 |/330 /335 | /3y0 | i3S
Parameter (every 5 min) S min|] jJ© min /$ min| 20 min| 2¢& min min min min
Flow Rate (LPM) O-2 /SO n -
Volume Purged (L) [ Z P 3 # < ‘fg'
Water Depth (fi /061 |ilo-& | w.92-|/0.8/ | j0.78
Temperature (Celsius) e 2& Mo q9( 1497 /Y. 4'4 l<f q;,
pH 8 ¢-$2 |b.S3 bt | 699 | b-Y9
Sp. Conductance ﬁdS/cm) 2-35K |0Fbo lp. Fe! | 05T :Kz
DO (mgf) (19 |0.4¢¥ 16332 | p32 |6.20
ORP (mV) Q¥ & \-/og. | -/3F|-1ISR -8 F
Turbidity (NTU) g2 | 7386 [T 62 | £33 | -39
Color ( lear
Odor/Evidence of LNAPL |2 e
T edov

Notes: (i.e. actions taken if well dewaters orproblems during purging/sampling, etc.)




Groundwater Purge and Sample Form (Minimal Drawdown)

Kennedy/Jenks Consultants

Date: 12/#//6 Well Number: MW-14
Project Name: Ecology Circle K 1461 Monument Type: Stickup: (ft PVC) Flush: _ X
Project Number: 1696010*00 Well Diameter (in): 2
Sampling Personnel:  J €T Well Condition: a QDQI
Water Level Meter: Geotech IFP Total Casing Depth (ft): 19.3 Reference:
Purging Equipment: Peristaltic Screened Interval (ft):  4-19.3 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): J': ‘;‘r or
Sampling Time: 1624 Depth to LNAPL (ft): n/4 TOC
Purge Depth (ft): 0’/ 2{’/’ Water Column (ft): '
Total Discharge (L):
Water Disposal:  55-gallon drum
Weather:
IWater Quality Meter(s) Model Calibration Date/Time QA/QC Samples
Temp/pH/SC/ORP/DO: YSI 556 MPS Type Sample ID Time
Turbidity: MicroTPI/TPW
Other:
Sample Sample Containers Field | Turbidity/ Analysis MS/MSD &
ID No. Type Pres. Vol. Filtered Color Requested Comments
MW-14 2 A HCI 40 ml N NWTPH-G/BETX
[ boF e[ Jprz | /L7 | Jb22 | jbz 7] /e32
Parameter (every 5 min) X min| /2 min _/S__min| 2o min] Z3 min min min min
Flow Rate (LPM) .-
Volume Purged (L) Ji-. g [EEE T Ny R i |
WaterDeptn () | p-S7 | £.§2 | 656 | .57 |£-S7 d
Temperature (Celsius) | /3,03 ﬂ -35 /33 & | /73.3/ | /2-28
PHIE = 78 | LT | 6.6F | 664 | 6-64
Sp. Conductance WS/cm) | ©.S72r | 0 S7Y [9.563 | 6.8¢9| 0.S57 S [ —
DO (mg/L) D-32 |33 |o.3/ |0.29 028 | | L
ORP (mV) 94| 1S 1108 | =175 =1y7.3]
rbidity (ML) b A4 | ;3.0 | 1421 | I4.30] /2.ik -
Color clear —_—]
Odor/Evidence of LNAPL s/ sutfypr—}—
DA, AL

Notes: (i.e. actions taken if well dewaters orproblems during purging/sampling, etc.)




Groundwater Purge and Sample Form (Minimal Drawdown)

Kennedy/Jenks Consultants

Date: 12/ /6 Well Number: MW-15
Project Name: Ecology Circle K 1'461' ‘ Monument Type: Stickup: (ft PVC) Flush: _ X
Project Number:  1696010*00 Well Diameter (in): 2
Sampling Personnel: dﬁ( Well Condition: a 04
Water Level Meter: Geotech IFP Total Casing Depth (ft): ?85 Reference:
Purging Equipment: Peristaltic Screened Interval (ft): 4-18.7 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): 3.28 or
Sampling Time: { WJ Depth to LNAPL (ft): TOC
Purge Depth (f): o |0 Water Column (ft):
Total Discharge (L):
Water Disposal: ~ 55-gallon drum
Weather:
[Water Quality Meter(s) Model Calibration Date/Time QA/QC Samples
Temp/pH/SC/ORP/DO: YSI 556 MPS Type Sample ID Time
Turbidity: MicroTPI/TPW
Other:

Sample Sample Containers Field Turbidity/ Analysis MS/MSD &

D No. Type Pres. Vol. Filtered Color Requested Comments
MW-15 2 A HCI 40 mi N NWTPH-G/BETX
Ko Time| Jout— | ys20 | 1S20) IS3D | [fe3C | [CHO
Parameter (every 5 min) 5» min f© min /& minl 2 min g min 30 min min min
Flow Rate (LPM) D2 t?t——
Volume Purged (L) / 2 3 o4 S d
Water Depth () 292 |3.82 |33/ |3.3% 3.5
Temperature (Celsius) /.32 //- Lff /1. L/«? il S| 1. &
pH S |s28 |s2y | § 27| ¢ 28
Sp. Conductance (uSfem) |0 -/~ O /1§ | B8 1 ‘f O/ |p lIS™
DO (mgl) /19 |06 0390 % |0.36
ORP (mV) 163-€| 1832 |/gC O | /86 ) | IRE-F
Turbidity (NTU) 769 | bag | S6F| &8¢ [£32 | ,
Color (lear - /’/7/#
Odor/Evidence of LNAPL | 40 0/ +4—
I 4

Notes: (i.e. actions taken if well dewaters orproblems during purging/sampling, etc.)
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Groundwater Purge and Sample Form (Minimal Drawdown) Kennedy/Jenks Consultants
Date: l)//? /b Well Number: MW-16
Project Name: Ecolo& Circle K 1461 Monument Type: Stickup: (ft PVC) Flush: _ X
Project Number:  1696010*00 Well Diameter (in): 2
Sampling Personnel: ¢ JEX Well Condition: Poey WL o Jut, nobo Ht vl
Water Level Meter: Geotech IFP Total Casing Depth (ft): 15;.2 lﬁ . ’;,I Reference:
Purging Equipment: Peristaltic Screened Interval (ft): 4-19.2 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): L .0V or
Sampling Time: 01 #pse Depth to LNAPL (ft): TOC
Purge Depth (ft): M2 G Water Column (ft):
Total Discharge (L):
Water Disposal: 55-gallon drum
Weather:
IWater Quality Meter(s) Model Calibration Date/Time QA/QC Samples
Temp/pH/SC/ORP/DO: | YS! 556 MPS /;/ Type [ SamplelD | Time
Turbidity: MicroT PI/TPW y1
Other:
Sample Sample Containers Field Turbidity/ Analysis MS/MSD &
ID No. Type Pres. Vol. Filtered Color Requested Comments
MW-16 'lk_lzz -Phpe?’ A HCI 40 mi N NWTPH-G/BETX m 8?
e deuolpmnt ST B 038
MV~ 1o | 1243 =PbST
0qr  Tmel pgz; | 0926 | 093] | 093b| 091 | 0,9¥ || 1ot lerrelipno
{Parameter (every 5 min) S min| f0 min| [ § min Zg min| 2 min LQ min S min
|Flow Rate (LPM) 0. L —+ 200
Volume Purged (L) | 2 3 \f" Ky Y A
Water Depth (ft) 726 |7.21 |759 |7.; .97 | _gtko ?,_;i
Temperature (Celsius) (218 | /1. 9% |2- O? _[2_13_ J2.65 | 12-5V ||I2 ¢
[P+ letr [ 6tr L bgn | 6-2¢ ]| b0t | 697 || 6.09
Sp. Conductance e msiem) | ©.39L | 4.39F I 298| o~tcflo Yoo | 0-Y03 || 2:393)
DO (mg/) 223 | 192 | [27 | o2b] 0-9¢ | 6.8 |[B-].12
ORP (V) Jez.| | 197.0| 172.3] ps.2| /671 | 16$% || 187.3
Turbidty (NTU) 32A(] 2692 | 22.6%¢{ /30 | 1.4% | g:/b || T2
Cor | dclfar e _
Odor/Evidence of LNAPL  [of '4‘1’!-* [ R ——s
Notes (i.e. actions taken if well dewaters orproblems during purging/sampling, etc.) = R i B
we(lha d nt previs ﬁw dotlsped; will tallect an 0, 5
et posiils'h, re wpla, fleekedSansple ab 0957 das o ta
. 159 M@Pe - A e
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Groundwater Purge and Sample Form (Minimal Drawdown)

Kennedy/Jenks Consultants

Date: 247 )i Well Number: MW-17
Project Name: Eco’log),/ Circle K 1461 Monument Type: Stickup: (ft PVC) Flush: X
Project Number:  1696010*00 Well Diameter (in): 2
Sampling Personnel: Well Condition:
Water Level Meter: Geotech IFP Total Casing Depth (ft): 20 Reference:
Purging Equipment: Peristaltic Screened Interval (ft): 5-20 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): or
Sampling Time: ] 61 G Depth to LNAPL (ft): TOC
Purge Depth (ft): k Water Column (ft):
Total Discharge (L):
Water Disposal:  55-gallon drum
Weather:
Water Quality Meter(s) Model Calibration Date/Time QA/QC Samples
Temp/pH/SC/ORP/DO: YSI 556 MPS
Turbidity: MicroTPI/TPW
Other:

Sample Sample Containers Field Turbidity/ Analysis MS/MSD &

D No. Type Pres. Vol. Fiftered Color Requested Comments
MW-17 2 A HCI 40 ml N NWTPH-G/BETX
\sus—  Time| (550 |j555 | koo | bog

Parameter (every 5 min) i i i min min min min
Flow Rate (LPM)
Volume Purged (L) e
Water bepth (ft) N
Temperature (Celsius) i N S 3
H = SN (R
-ébjz:-(;nduc:-fance (uS)cm) o el
DO (mg/L) ok | "R
oRPMmMV) | 259 _17' 7._;77 Z-‘/‘_i ) -
Turbidity (NTU) is | 1z | 9 = - " T B NN
Color e
Odor/Evidence of LNAPL [%o O/ 5| -
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Groundwater Purge and Sample Form (Minimal Drawdown) Kennedy/Jenks Consultants

Date: fz/=7/ | Well Number: MW-18
Project Name: Ecology Circle K 1461 Monument Type: Stickup: (ft PVC) Flush: _ X
Project Number: 1696010*00 Well Diameter (in): 2
Sampling Personnel: Well Condition:
Water Level Meter: Geotech IFP Total Casing Depth (ft): 15 Reference:
Purging Equipment: Peristaltic Screened Interval (ft): 5-15 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): or
Sampling Time: \s |< Depth to LNAPL (ft): TOC
Purge Depth (ft): Water Column (ft):
Total Discharge (L):
Water Disposal: ~ 55-gallon drum
Weather:
Water Quality Meter(s) Model Calibration Date/Time QA/QC Samples
Temp/pH/SC/ORP/DO: YSI 556 MPS Type Sample ID Time
Turbidity: MicroTPI/TPW
Other:

Sample Sample Containers Field Turbidity/ Analysis MS/MSD &

ID No. Type Pres. Vol. Filtered Color Requested Comments
MW-18 2 A HCI 40 ml N NWTPH-G/BETX
1S Tmel 1460 | 1455 [ 500 [Isos [1510

Parameter (every 5 min) min min min min min min min min
Flow Rate (LPM) 0.t o4 [ O3 Tod Jo.i
Volume Purged (L) 0.5 176 rs | z-6 2.5
Water Depth (ft) W45 1204 | 12,28 [12.39 [t24%
Temperature (Celsius) i?- 4. 4 j/ it{ Y i3 @
pH 4T |[0y7 |6Ub [(.ub [6.90
Sp. Conductance (uS/cm) o.qwg’ oY U,'] 0 .44 7{0.447 |0 4 i3
DO (mg/L)
ORP (mV) 18 [ 25Y |[250 |25¢ 245
Turbidity (NTU) 4.2 |2.€ 5 Y {
Color Clear—
Odor/Evidence of LNAPL [f0 o/

Notes: (i.e. actions taken if well dewaters orproblems during purging/sampling, etc.)
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Groundwater Purge and Sample Form (Minimal Drawdown)

Kennedy/Jenks Consultants

Date: %1€ )it Well Number: MW-19
Project Name: Ecolog'y Ci"cle K 1461 Monument Type: Stickup: (ft PVC) Flush: _ X
Project Number:  1696010*00 Well Diameter (in): 2
Sampling Personnel: Well Condition:
Water Level Meter: Geotech IFP Total Casing Depth (ft): 20 Reference:
Purging Equipment: Peristaltic Screened Interval (ft): 5-20 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): 10.SL or
Sampling Time: 21 Depth to LNAPL (ft): TOC
Purge Depth (ft): 7 is.8 Water Column (ft):
Total Discharge (L):
Water Disposal:  55-gallon drum
Weather:
Water Quality Meter(s) Model Calibration Date/Time QA/QC Samples
Temp/pH/SC/ORP/DO: YSI 556 MPS ' Type Sample ID Time
Turbidity: MicroTPI/TPW
Other:
Sample Sample Containers Field Turbidity/ Analysis MS/MSD &
ID No. Type Pres. Vol. Filtered Color Requested Comments
MW-19 2 A HCI 40 ml N NWTPH-G/BETX
IMo  Timel € | pcp | (1€ | jage | 1205 | 12/0
Parameter (every 5 min) § min| j©O min| je min) 9 min] 2 min] 20 min min min
Flow Rate (LPM) -7
Volume Purged (L) | 2 3 tff K b
Water Depth (ft) jo. b3 [0: 6% | jO-bp ’agg’ [0, 30 10-77/
Temperature (Celsius) 1£3Y /.22 | 1c4% | /2. b/ iis? 2| 565
|+ b-92 (692 | £.89 | gy | 685 | b.8S
Sp. Conductance ﬁS/cm) 0:-233 |©- 23§ 0.23% ;) _2'.[/ 0. 2«“, 0 -2Y¢
DO (mg/L) 0.6/ | 065 [0-3) | pas | 023 | 0-72
ORP (mV) -6£. % |-%0.8 |-%6.9 |- 87.¢|-92.2|-95.3
Turbidity (NTU) 24 |$-3] | £98 | b-54 | 37| £.33
Color idoa” g
Odor/Evidence of LNAPL oem mn— o
I oQuv pothaan

Notes: (i.e. actions taken if well dewaters orproblems during purging/sampling, etc.)




Groundwater Purge and Sample Form (Minimal Drawdown) Kennedy/Jenks Consultants

Date: Wy r e Well Number: MW-20

Project Name: Ecolo’gy éircle K 1461 Monument Type: Stickup: (ft PVC) Flush: _ X
Project Number: 1696010*00 Well Diameter (in): 4

Sampling Personnel: _ JES Well Condition:

Water Level Meter: Geotech IFP Total Casing Depth (ft): 5 Reference:
Purging Equipment: Peristaltic Screened Interval (ft):  5-20 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft):  { D- 59 or
Sampling Time: 045D Depth to LNAPL (ft): o TOC
Purge Depth (ft): Water Column (ft): 3

Total Discharge (L):
Water Disposal: 55-gallon drum

Weather:
Water Quality Meter(s) Model Calibration Date/Time QA/QC Samples
Temp/pH/SC/ORP/DO: YSI 556 MPS
Turbidity: MicroTPI/TPW
Other:
Sample Sample Containers Field Turbidity/ Analysis MS/MSD &
iD No. Type Pres. Vol. Filtered Color Requested Comments
MW-20 2 A HCI 40 mi N NWTPH-G/BETX

1 Pl adfutnes otz fou d

z3 Tmel pg2& | 0933 |0938 | 092 | 094€
Parameter (every 5 min) ;’ minf jp minj J& minf 29 min 2§ min min min min
Flow Balo (CEMIF - Wios M@L_Oﬂ_/ , 1 = ol SRR | S |
Volume Purged (L) 1 8 . _('7L E-SF - 1 .
YaterDepthi(ty /0 bﬁ_ | t0-75] ye39 | 1o/ | 0 g2 | = -
Temperature (Celsius) )'S' s i5»3‘f e o ANEY 3‘71__ 15.29 |
JpH b-SS | bss | £-€S | .68 | bST ||
Sp Conductance z:g;/cm) 0,5'?-0_ 0-S73 | 0:S73| 0§72 10-372 | | |
DO (mglL) oS | 0:3F | 0-32 [0.3] |6.29 .
ORP (mV)  |-639 |-F|-F42l-758 |-72.] s L
LT X)L 3.0/ | 0-31 | pifp | 0S¥ | 023 | SR ||
Color clear =
Odor/Evidence of LNAPL | &}. PCWHW; . i

" odov ;NC

Notes: (i.e. actions taken if well dewaters orproblems during purging/sampling, etc.) o i g
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Groundwater Purge and Sample Form (Minimal Drawdown)

Kennedy/Jenks Consultants

Date: 12/ {u_& Well Number: MW-21
Project Name: Eéology Circle K 1461 Monument Type: Stickup: (ft PVC) Flush: _ X
Project Number: 1696010*00 Well Diameter (in): 4
Sampling Personnel: Well Condition:
Water Level Meter: Geotech IFP Total Casing Depth (ft): 20 Reterence:
Purging Equipment: Peristaltic Screened Interval (ft):  5-20 BGS
Sampling Equipment: Peristaltic Depth to Groundwater (ft): [0.2 g or
Sampling Time: y<o Depth to LNAPL (ft): TOC
Purge Depth (ft): A NY Water Column (ft):
Total Discharge (L):
Water Disposal: ~ 55-gallon drum
Weather:
Water Quality Meter(s) Model Calibration Date/Time QA/QC Samples
Temp/pH/SC/ORP/DO: YSI 556 MPS Type Sample ID Time
Turbidity: MicroTPI/TPW
Other:
Sample Sample Containers Field Turbidity/ Analysis MS/MSD &
ID No. Type Pres. Vol. Filtered Color Requested Comments
MW-21 2 A HCI 40 mil N NWTPH-G/BETX
412 Time| (43| 1422 | e 1¥32 | 43T
|Parameter (;every 5 min) min O min }f min 20 min| 2. S: min min min min
Flow Rate (LPM) O-2
Volume Purged (L) ) p 3 -1’ St
Water Depth (1) o4kl to-s/| o532 | bS9 | Jo 2o
Temperature (Celsius) ’(i', g(!’. Y/ / L S22 )8 ‘)’ /| ) S iY
[pr - b-ol (bty | bef bl | 4.t0
Sp. Conductance (S/cm) Dﬂ?? ). 60 g,’ ]-00% ]-009 /-06/0
DO (gl 23S 048 1.3/ |03/ |0-30
ORP (mV) ~78.9|-€4.€ | -€9.0 |-89.L|-%-S
Turbidity (NTU) 2 'ﬂe 2.2% / 9/ 2.0 j-08
Color (/L‘ AV | ——
Odor/Evidence of LNAPL  |; mg‘m ~

Notes: (i.e. actions taken if well dewaters orproblems during purging/sampling, etc.)
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Appendix D

Analytical Laboratory Reports



Analytical Resources, Incorporated
Analytical Chemists and Consultants

11 May 2016

Julia Schwartz
Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100

Federal Way, WA 98001

RE: Circle K

Please find enclosed sample receipt documentation and analytical results for samples from the project referenced

above.

Sample analyses were performed according to ARI's Quality Assurance Plan and any provided project specific
Quality Assurance Plan. Each analytical section of this report has been approved and reviewed by an analytical
peer, the appropriate Laboratory Supervisor or qualified substitute, and a technical reviewer.

Should you have any questions or problems, please feel free to contact us at your convenience.

Associated Work Order(s)

Associated SDG ID(s)

16D0063 N/A

I certify that this data package is in compliance with the terms and conditions of the contract, both technically
and for completeness, for other than the conditions detailed in the enclose Narrative. ARI, an accredited
laboratory, certifies that the report results for which ARI is accredited meets all the reqirements of the
accrediting body. A list of certified analyses, accreditations, and expiration dates is included in this report.

Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or

his/her designee, as verified by the following signature.

Analytical Resources, Inc.

100,

Mark Harris, Project Manager

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

L ‘\‘CCO;;

2
Sl
BT
S e i‘
& =
= :

Cert# 100006

9

PJLA Testing
Accreditation # 66169

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201

Page 1 of 35
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Analytical Resources, Incorporated

a! Analytical Chemists and Consultants C00|er Receipt Form

ARI Client: /@//77/7//7/ :f%’ { L"’/?f S Project Name: //)l e LC L

COC No(s): Delivered by: Fed-Ex UPS Courier €fand Delvd)ed Other

r
- ] (ﬁ\; S
Assigned ARI Job No /?A%'Lf_ -E 7€4m e Tracking No: { @

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES (@
Were custody papers included with the co0ler? .............coovooeeeeeeevi (ﬁ‘g NO
Were custody papers properly filled out (ink, signed, etc.) ..........ccoocoveieooo ((Es\ NO
Temperature of Cooler(s) (°C) (recommended 2.0-6.0 °C for chemistry)
Time: O‘é\
If cooler temperature is out of compliance fil out form 00070F Temp Gun ID#_[ X X5 0F(
s/
Cooler Accepted by: ___ Date: A/l,é?/[ // L Time: _E33C

Complete custody forms and attach all shipping documents

Log-In Phase:

Was a temperature blank included in the Cooler? .............co.ocuimoeeeemes oo YES 4@
P .
What kind of packing material was used? ... Bubble Wrap @et ]}e Gel Packs Baggies Foam Block Paper Other:
ot s
Was sufficient ice used (if appropriate)? ...........cooooe oo oo NA ES NO

Were all bottles sealed in individual plastic bags?

Were all bottle labels complete and legible? ..................
Did the number of containers listed on COC match with the number of containers received?
Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... N

Were all VOC vials free of @ir bubbles? ............cc.ooovoeeeeieiee oo NA

Was sufficient amount of sample sent in each bottle? .....................

Date VOC Trip Blank was made at ARL ... NA

Was Sample Split by ARI : YES Date/Time: Equipment: Split by:

\/\ Date: b[ ——’Z/?/‘\ A] Time. \ /Z/\ [9

** Notify Project Manager of discrepancies or concerns **

Samples Logged by:

Sample ID on Bottie Sample ID on COC Sample ID on Bottle Sample ID on COC

Additional Notes, Discrepancies, & Resolutions:

By: Date:
Smalt Air Bubbles PeabLbbles’ LARGE A7 Bubbies Small > “sm” (<2mm)
=Zrum 2-8 mm > 4 mm Peabubbles > “pb” (2 to <4 mm )
b : . 'ae'e S 00 Large > “Ig” (4to< 6 mm)
T e Headspace > “bs” (> 6 mm )
0016F Cooler Receipt Form Revision 014
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way WA, 98001

Project: Circle K
Project Number: 1696010-00 Reported:

Project Manager: Julia Schwartz 11-May-2016 12:17

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received

MW-6-042016 16D0063-01 Water 20-Apr-2016 10:30 21-Apr-2016 08:30
MW-10-042016 16D0063-02 Water 20-Apr-2016 10:35 21-Apr-2016 08:30
MW-9-042016 16D0063-03 Water 20-Apr-2016 12:35 21-Apr-2016 08:30
MW-8-042016 16D0063-04 Water 20-Apr-2016 12:45 21-Apr-2016 08:30
MW-4-042016 16D0063-05 Water 20-Apr-2016 14:20 21-Apr-2016 08:30
MW-7-042016 16D0063-06 Water 20-Apr-2016 14:35 21-Apr-2016 08:30
MW-15-042016 16D0063-07 Water 20-Apr-2016 16:00 21-Apr-2016 08:30
MW-14-042016 16D0063-08 Water 20-Apr-2016 16:05 21-Apr-2016 08:30
MW-11-042016 16D0063-09 Water 20-Apr-2016 16:36 21-Apr-2016 08:30
MW-13-042016 16D0063-10 Water 20-Apr-2016 17:05 21-Apr-2016 08:30
DUP1-042016 16D0063-11 Water 20-Apr-2016 00:00 21-Apr-2016 08:30
Trip Blanks 16D0063-12 Water 14-Apr-2016 00:00 21-Apr-2016 08:30

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201

Page 3 of 35



Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way WA, 98001

Project: Circle K
Project Number: 1696010-00

Project Manager: Julia Schwartz

Reported:
11-May-2016 12:17

The percent recoveries for the surrogate, d4-1,2-dichloroethane, were high following the analyses of samples MW-9-042016,
MW-8-042016 and MW-4-042016. These samples were diluted and re-analyzed. The percent recoveries for all surrogates
were within established QC limits for the dilutions. The results for both analyses have been submitted for these samples.

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201

Page 4 of 35




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Volatile Organic Compounds

MW-6-042016
16D0063-01 (Water)

Method: EPA 8260C
Instrument: NT2

Analyzed: 26-Apr-2016 17:54

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BED0103

Prepared: 26-Apr-2016

Sample Size: 10 mL
Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Benzene 71-43-2 1 0.03 0.20 4.29 ug/L
Toluene 108-88-3 1 0.04 0.20 0.40 ug/L
Ethylbenzene 100-41-4 1 0.04 0.20 0.34 ug/L
m,p-Xylene 179601-23-1 1 0.05 0.40 0.29 ug/L J
0-Xylene 95-47-6 1 0.04 0.20 0.14 ug/L J
Xylenes, total 1330-20-7 1 0.09 0.60 0.43 ug/L J
Surrogate: 1,2-Dichloroethane-d4 80-129 % 98.1 %
Surrogate: Toluene-d8 80-120 % 101 %
Surrogate: 4-Bromofluorobenzene 80-120 % 98.0 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 99.8 %
Method: NWTPHg
Instrument: NT2 Analyzed: 26-Apr-2016 17:54
Sample Preparation: Preparation Method: No Prep - Volatiles

Preparation Batch: BED0103 Sample Size: 10 mL

Prepared: 26-Apr-2016 Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 9.06 100 ND ug/L U
Surrogate: Toluene-d§ 80-120 % 101 %
Surrogate: 4-Bromofluorobenzene 80-120 % 98.0 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201

Page 5 of 35




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Volatile Organic Compounds

MW-10-042016
16D0063-02 (Water)

Method: EPA 8260C
Instrument: NT2

Analyzed: 26-Apr-2016 18:15

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BED0103

Prepared: 26-Apr-2016

Sample Size: 10 mL
Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Benzene 71-43-2 1 0.03 0.20 ND ug/L U
Toluene 108-88-3 1 0.04 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.04 0.20 ND ug/L U
m,p-Xylene 179601-23-1 1 0.05 0.40 ND ug/L U
0-Xylene 95-47-6 1 0.04 0.20 ND ug/L U
Xylenes, total 1330-20-7 1 0.09 0.60 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 101 %
Surrogate: Toluene-d8 80-120 % 98.2 %
Surrogate: 4-Bromofluorobenzene 80-120 % 96.4 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 97.1 %
Method: NWTPHg
Instrument: NT2 Analyzed: 26-Apr-2016 18:15
Sample Preparation: Preparation Method: No Prep - Volatiles

Preparation Batch: BED0103 Sample Size: 10 mL

Prepared: 26-Apr-2016 Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 9.06 100 ND ug/L U
Surrogate: Toluene-d§ 80-120 % 98.2 %
Surrogate: 4-Bromofluorobenzene 80-120 % 96.4 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201

Page 6 of 35




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Volatile Organic Compounds

MW-9-042016
16D0063-03 (Water)

Method: EPA 8260C
Instrument: NT2

Analyzed: 26-Apr-2016 18:36

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BED0103

Prepared: 26-Apr-2016

Sample Size: 10 mL
Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Benzene 71-43-2 1 0.03 0.20 9.89 ug/L
Toluene 108-88-3 1 0.04 0.20 37.1 ug/L
Ethylbenzene 100-41-4 1 0.04 0.20 214 ug/L E
m,p-Xylene 179601-23-1 1 0.05 0.40 226 ug/L E
0-Xylene 95-47-6 1 0.04 0.20 55.6 ug/L
Xylenes, total 1330-20-7 1 0.09 0.60 281 ug/L E
Surrogate: 1,2-Dichloroethane-d4 80-129 % 174 % *
Surrogate: Toluene-d§ 80-120 % 102 %
Surrogate: 4-Bromofluorobenzene 80-120 % 105 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 103 %
Method: NWTPHg
Instrument: NT2 Analyzed: 26-Apr-2016 18:36
Sample Preparation: Preparation Method: No Prep - Volatiles

Preparation Batch: BED0103 Sample Size: 10 mL

Prepared: 26-Apr-2016 Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 9.06 100 12400 ug/L E
Surrogate: Toluene-d8 80-120 % 102 %
Surrogate: 4-Bromofluorobenzene 80-120 % 105 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201

Page 7 of 35




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Volatile Organic Compounds

MW-9-042016
16D0063-03RE1 (Water)

Method: EPA 8260C
Instrument: NT2

Analyzed: 27-Apr-2016 13:15

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BED0107

Prepared: 27-Apr-2016

Sample Size: 1 mL
Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Benzene 71-43-2 1 0.27 2.00 11.3 ug/L
Toluene 108-88-3 1 0.40 2.00 44.5 ug/L
Ethylbenzene 100-41-4 1 0.37 2.00 416 ug/L
m,p-Xylene 179601-23-1 1 0.52 4.00 728 ug/L
0-Xylene 95-47-6 1 0.35 2.00 61.2 ug/L
Xylenes, total 1330-20-7 1 0.87 6.00 789 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 110 %
Surrogate: Toluene-d8 80-120 % 101 %
Surrogate: 4-Bromofluorobenzene 80-120 % 96.7 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 98.5 %
Method: NWTPHg
Instrument: NT2 Analyzed: 27-Apr-2016 13:15
Sample Preparation: Preparation Method: No Prep - Volatiles

Preparation Batch: BED0107 Sample Size: 1 mL

Prepared: 27-Apr-2016 Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 90.6 1000 13800 ug/L
Surrogate: Toluene-d§ 80-120 % 101 %
Surrogate: 4-Bromofluorobenzene 80-120 % 96.7 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201

Page 8 of 35




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Volatile Organic Compounds

MW-8-042016
16D0063-04 (Water)

Method: EPA 8260C
Instrument: NT2

Analyzed: 26-Apr-2016 18:57

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BED0103

Prepared: 26-Apr-2016

Sample Size: 10 mL
Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Benzene 71-43-2 1 0.03 0.20 9.22 ug/L
Toluene 108-88-3 1 0.04 0.20 218 ug/L E
Ethylbenzene 100-41-4 1 0.04 0.20 321 ug/L E
m,p-Xylene 179601-23-1 1 0.05 0.40 440 ug/L E
0-Xylene 95-47-6 1 0.04 0.20 302 ug/L E
Xylenes, total 1330-20-7 1 0.09 0.60 742 ug/L E
Surrogate: 1,2-Dichloroethane-d4 80-129 % 251 % *
Surrogate: Toluene-d§ 80-120 % 98.7 %
Surrogate: 4-Bromofluorobenzene 80-120 % 106 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 103 %
Method: NWTPHg
Instrument: NT2 Analyzed: 26-Apr-2016 18:57
Sample Preparation: Preparation Method: No Prep - Volatiles

Preparation Batch: BED0103 Sample Size: 10 mL

Prepared: 26-Apr-2016 Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 9.06 100 20900 ug/L E
Surrogate: Toluene-d8 80-120 % 98.7 %
Surrogate: 4-Bromofluorobenzene 80-120 % 106 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201

Page 9 of 35




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Volatile Organic Compounds

MW-8-042016
16D0063-04RE1 (Water)

Method: EPA 8260C
Instrument: NT2

Analyzed: 27-Apr-2016 13:39

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BED0107

Prepared: 27-Apr-2016

Sample Size: 0.4 mL
Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Benzene 71-43-2 1 0.68 5.00 10.8 ug/L
Toluene 108-88-3 1 1.00 5.00 1240 ug/L
Ethylbenzene 100-41-4 1 0.93 5.00 1780 ug/L
m,p-Xylene 179601-23-1 1 1.30 10.0 4240 ug/L E
0-Xylene 95-47-6 1 0.88 5.00 1910 ug/L
Xylenes, total 1330-20-7 1 2.18 15.0 6150 ug/L E
Surrogate: 1,2-Dichloroethane-d4 80-129 % 107 %
Surrogate: Toluene-d8 80-120 % 102 %
Surrogate: 4-Bromofluorobenzene 80-120 % 97 4 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 100 %
Method: NWTPHg
Instrument: NT2 Analyzed: 27-Apr-2016 13:39
Sample Preparation: Preparation Method: No Prep - Volatiles

Preparation Batch: BED0107 Sample Size: 0.4 mL

Prepared: 27-Apr-2016 Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 227 2500 52100 ug/L
Surrogate: Toluene-d8 80-120 % 102 %
Surrogate: 4-Bromofluorobenzene 80-120 % 97 4 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201

Page 10 of 35




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001 Project Manager: Julia Schwartz

11-May-2016 12:17

MW-8-042016
16D0063-04RE2 (Water)

Volatile Organic Compounds

Method: EPA 8260C
Instrument: NT2

Analyzed: 28-Apr-2016 15:18

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BED0114

Prepared: 28-Apr-2016

Sample Size: 0.2 mL
Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Benzene 71-43-2 1 1.35 10.0 9.59 ug/L J
Toluene 108-88-3 1 2.00 10.0 1130 ug/L
Ethylbenzene 100-41-4 1 1.85 10.0 1650 ug/L

m,p-Xylene 179601-23-1 1 2.60 20.0 4580 ug/L

0-Xylene 95-47-6 1 1.75 10.0 1790 ug/L

Xylenes, total 1330-20-7 1 4.36 30.0 6370 ug/L

Surrogate: 1,2-Dichloroethane-d4 80-129 % 109 %

Surrogate: Toluene-d8 80-120 % 99.6 %

Surrogate: 4-Bromofluorobenzene 80-120 % 94.6 %

Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 101 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201

Page 11 of 35




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Volatile Organic Compounds

MW-4-042016
16D0063-05 (Water)

Method: EPA 8260C
Instrument: NT2

Analyzed: 26-Apr-2016 19:18

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BED0103

Prepared: 26-Apr-2016

Sample Size: 10 mL
Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Benzene 71-43-2 1 0.03 0.20 51.4 ug/L
Toluene 108-88-3 1 0.04 0.20 47.5 ug/L
Ethylbenzene 100-41-4 1 0.04 0.20 281 ug/L E
m,p-Xylene 179601-23-1 1 0.05 0.40 407 ug/L E
0-Xylene 95-47-6 1 0.04 0.20 234 ug/L E
Xylenes, total 1330-20-7 1 0.09 0.60 641 ug/L E
Surrogate: 1,2-Dichloroethane-d4 80-129 % 175 % *
Surrogate: Toluene-d§ 80-120 % 104 %
Surrogate: 4-Bromofluorobenzene 80-120 % 107 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 100 %
Method: NWTPHg
Instrument: NT2 Analyzed: 26-Apr-2016 19:18
Sample Preparation: Preparation Method: No Prep - Volatiles

Preparation Batch: BED0103 Sample Size: 10 mL

Prepared: 26-Apr-2016 Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 9.06 100 17100 ug/L E
Surrogate: Toluene-d8 80-120 % 104 %
Surrogate: 4-Bromofluorobenzene 80-120 % 107 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201

Page 12 of 35




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Volatile Organic Compounds

MW-4-042016
16D0063-05RE1 (Water)

Method: EPA 8260C
Instrument: NT2

Analyzed: 27-Apr-2016 14:03

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BED0107

Prepared: 27-Apr-2016

Sample Size: 0.4 mL
Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Benzene 71-43-2 1 0.68 5.00 64.4 ug/L
Toluene 108-88-3 1 1.00 5.00 57.3 ug/L
Ethylbenzene 100-41-4 1 0.93 5.00 1080 ug/L
m,p-Xylene 179601-23-1 1 1.30 10.0 3750 ug/L
0-Xylene 95-47-6 1 0.88 5.00 865 ug/L
Xylenes, total 1330-20-7 1 2.18 15.0 4610 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 108 %
Surrogate: Toluene-d8 80-120 % 100 %
Surrogate: 4-Bromofluorobenzene 80-120 % 99.8 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 99.6 %
Method: NWTPHg
Instrument: NT2 Analyzed: 27-Apr-2016 14:03
Sample Preparation: Preparation Method: No Prep - Volatiles

Preparation Batch: BED0107 Sample Size: 0.4 mL

Prepared: 27-Apr-2016 Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 227 2500 38200 ug/L
Surrogate: Toluene-d8 80-120 % 100 %
Surrogate: 4-Bromofluorobenzene 80-120 % 998 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201

Page 13 of 35




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Volatile Organic Compounds

MW-7-042016
16D0063-06 (Water)

Method: EPA 8260C
Instrument: NT2

Analyzed: 27-Apr-2016 12:51

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BED0107

Prepared: 27-Apr-2016

Sample Size: 10 mL
Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Benzene 71-43-2 1 0.03 0.20 ND ug/L U
Toluene 108-88-3 1 0.04 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.04 0.20 0.04 ug/L J
m,p-Xylene 179601-23-1 1 0.05 0.40 0.15 ug/L J
0-Xylene 95-47-6 1 0.04 0.20 0.04 ug/L J
Xylenes, total 1330-20-7 1 0.09 0.60 0.19 ug/L J
Surrogate: 1,2-Dichloroethane-d4 80-129 % 102 %
Surrogate: Toluene-d§ 80-120 % 96.5 %
Surrogate: 4-Bromofluorobenzene 80-120 % 96.2 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 99.9 %
Method: NWTPHg
Instrument: NT2 Analyzed: 27-Apr-2016 12:51
Sample Preparation: Preparation Method: No Prep - Volatiles

Preparation Batch: BED0107 Sample Size: 10 mL

Prepared: 27-Apr-2016 Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 9.06 100 ND ug/L U
Surrogate: Toluene-d8 80-120 % 96.5 %
Surrogate: 4-Bromofluorobenzene 80-120 % 96.2 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Volatile Organic Compounds

MW-15-042016
16D0063-07 (Water)

Method: EPA 8260C
Instrument: NT2

Analyzed: 27-Apr-2016 16:33

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BED0107

Prepared: 27-Apr-2016

Sample Size: 10 mL
Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Benzene 71-43-2 1 0.03 0.20 ND ug/L U
Toluene 108-88-3 1 0.04 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.04 0.20 0.06 ug/L J
m,p-Xylene 179601-23-1 1 0.05 0.40 0.25 ug/L J
0-Xylene 95-47-6 1 0.04 0.20 0.04 ug/L J
Xylenes, total 1330-20-7 1 0.09 0.60 0.29 ug/L J
Surrogate: 1,2-Dichloroethane-d4 80-129 % 105 %
Surrogate: Toluene-d§ 80-120 % 99.5 %
Surrogate: 4-Bromofluorobenzene 80-120 % 96.0 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 101 %
Method: NWTPHg
Instrument: NT2 Analyzed: 27-Apr-2016 16:33
Sample Preparation: Preparation Method: No Prep - Volatiles

Preparation Batch: BED0107 Sample Size: 10 mL

Prepared: 27-Apr-2016 Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 9.06 100 ND ug/L U
Surrogate: Toluene-d8 80-120 % 99.5 %
Surrogate: 4-Bromofluorobenzene 80-120 % 96.0 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Volatile Organic Compounds

MW-14-042016
16D0063-08 (Water)

Method: EPA 8260C
Instrument: NT2

Analyzed: 27-Apr-2016 16:54

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BED0107

Prepared: 27-Apr-2016

Sample Size: 10 mL
Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Benzene 71-43-2 1 0.03 0.20 ND ug/L U
Toluene 108-88-3 1 0.04 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.04 0.20 0.05 ug/L J
m,p-Xylene 179601-23-1 1 0.05 0.40 0.24 ug/L J
0-Xylene 95-47-6 1 0.04 0.20 0.09 ug/L J
Xylenes, total 1330-20-7 1 0.09 0.60 0.33 ug/L J
Surrogate: 1,2-Dichloroethane-d4 80-129 % 105 %
Surrogate: Toluene-d§ 80-120 % 100 %
Surrogate: 4-Bromofluorobenzene 80-120 % 95.5 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 99.3 %
Method: NWTPHg
Instrument: NT2 Analyzed: 27-Apr-2016 16:54
Sample Preparation: Preparation Method: No Prep - Volatiles

Preparation Batch: BED0107 Sample Size: 10 mL

Prepared: 27-Apr-2016 Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 9.06 100 ND ug/L U
Surrogate: Toluene-d8 80-120 % 100 %
Surrogate: 4-Bromofluorobenzene 80-120 % 955 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Volatile Organic Compounds

MW-11-042016
16D0063-09 (Water)

Method: EPA 8260C
Instrument: NT2

Analyzed: 27-Apr-2016 17:15

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BED0107

Prepared: 27-Apr-2016

Sample Size: 10 mL
Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Benzene 71-43-2 1 0.03 0.20 ND ug/L U
Toluene 108-88-3 1 0.04 0.20 0.06 ug/L J
Ethylbenzene 100-41-4 1 0.04 0.20 0.05 ug/L J
m,p-Xylene 179601-23-1 1 0.05 0.40 0.18 ug/L J
0-Xylene 95-47-6 1 0.04 0.20 0.04 ug/L J
Xylenes, total 1330-20-7 1 0.09 0.60 0.22 ug/L J
Surrogate: 1,2-Dichloroethane-d4 80-129 % 106 %
Surrogate: Toluene-d8 80-120 % 98.6 %
Surrogate: 4-Bromofluorobenzene 80-120 % 923 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 102 %
Method: NWTPHg
Instrument: NT2 Analyzed: 27-Apr-2016 17:15
Sample Preparation: Preparation Method: No Prep - Volatiles

Preparation Batch: BED0107 Sample Size: 10 mL

Prepared: 27-Apr-2016 Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 9.06 100 ND ug/L U
Surrogate: Toluene-d8 80-120 % 98.6 %
Surrogate: 4-Bromofluorobenzene 80-120 % 92.3 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Volatile Organic Compounds

MW-13-042016
16D0063-10 (Water)

Method: EPA 8260C
Instrument: NT2

Analyzed: 28-Apr-2016 15:42

Preparation Method: No Prep - Volatiles
Preparation Batch: BED0114
Prepared: 28-Apr-2016

Sample Preparation:

Sample Size: 0.2 mL
Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Benzene 71-43-2 1 1.35 10.0 1740 ug/L
Toluene 108-88-3 1 2.00 10.0 3300 ug/L
Ethylbenzene 100-41-4 1 1.85 10.0 1080 ug/L
m,p-Xylene 179601-23-1 1 2.60 20.0 4730 ug/L
0-Xylene 95-47-6 1 1.75 10.0 1910 ug/L
Xylenes, total 1330-20-7 1 4.36 30.0 6630 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 105 %
Surrogate: Toluene-d§ 80-120 % 100 %
Surrogate: 4-Bromofluorobenzene 80-120 % 94.9 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 100 %
Method: NWTPHg
Instrument: NT2 Analyzed: 28-Apr-2016 15:42
Sample Preparation: Preparation Method: No Prep - Volatiles

Preparation Batch: BEDO114 Sample Size: 0.2 mL

Prepared: 28-Apr-2016 Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 453 5000 57700 ug/L
HC ID: GAS
Surrogate: Toluene-d8 80-120 % 100 %
Surrogate: 4-Bromofluorobenzene 80-120 % 94.9 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Volatile Organic Compounds

DUP1-042016
16D0063-11 (Water)

Method: EPA 8260C
Instrument: NT2

Analyzed: 28-Apr-2016 09:12

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BED0114

Prepared: 28-Apr-2016

Sample Size: 10 mL
Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Benzene 71-43-2 1 0.03 0.20 ND ug/L U
Toluene 108-88-3 1 0.04 0.20 0.06 ug/L J
Ethylbenzene 100-41-4 1 0.04 0.20 0.04 ug/L J
m,p-Xylene 179601-23-1 1 0.05 0.40 0.19 ug/L J
0-Xylene 95-47-6 1 0.04 0.20 0.05 ug/L J
Xylenes, total 1330-20-7 1 0.09 0.60 0.24 ug/L J
Surrogate: 1,2-Dichloroethane-d4 80-129 % 102 %
Surrogate: Toluene-d§ 80-120 % 100 %
Surrogate: 4-Bromofluorobenzene 80-120 % 98.9 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 101 %
Method: NWTPHg
Instrument: NT2 Analyzed: 28-Apr-2016 09:12
Sample Preparation: Preparation Method: No Prep - Volatiles

Preparation Batch: BEDO114 Sample Size: 10 mL

Prepared: 28-Apr-2016 Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 9.06 100 ND ug/L U
Surrogate: Toluene-d8 80-120 % 100 %
Surrogate: 4-Bromofluorobenzene 80-120 % 98.9 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Volatile Organic Compounds

Trip Blanks
16D0063-12 (Water)

Method: EPA 8260C
Instrument: NT2

Analyzed: 27-Apr-2016 12:29

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BED0107

Prepared: 27-Apr-2016

Sample Size: 10 mL
Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Benzene 71-43-2 1 0.03 0.20 ND ug/L U
Toluene 108-88-3 1 0.04 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.04 0.20 ND ug/L U
m,p-Xylene 179601-23-1 1 0.05 0.40 0.13 ug/L J
0-Xylene 95-47-6 1 0.04 0.20 ND ug/L U
Xylenes, total 1330-20-7 1 0.09 0.60 0.16 ug/L J
Surrogate: 1,2-Dichloroethane-d4 80-129 % 101 %
Surrogate: Toluene-d8 80-120 % 98.7 %
Surrogate: 4-Bromofluorobenzene 80-120 % 95.0 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 97.9 %
Method: NWTPHg
Instrument: NT2 Analyzed: 27-Apr-2016 12:29
Sample Preparation: Preparation Method: No Prep - Volatiles

Preparation Batch: BED0107 Sample Size: 10 mL

Prepared: 27-Apr-2016 Final Volume: 10 mL

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 9.06 100 ND ug/L U
Surrogate: Toluene-d§ 80-120 % 98.7 %
Surrogate: 4-Bromofluorobenzene 80-120 % 95.0 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way WA, 98001

Project Number: 1696010-00

Project Manager: Julia Schwartz

Project: Circle K

Reported:
11-May-2016 12:17

Batch BED0103 - No Prep - Volatiles
Instrument: NT2

Volatile Organic Compounds - Quality Control

Detection  Reporting Spike %REC RPD
Analyte Result Limit Limit Units Level %REC Limits RPD Limit Notes
Water Blank (BED0103-BLK1) Prepared: 26-Apr-2016 Analyzed: 26-Apr-2016 11:58
Gasoline Range Organics (Tol-Nap) ND 100 ug/L U
Benzene ND 0.03 0.20 ug/L U
Toluene 0.05 0.04 0.20 ug/L J
Ethylbenzene ND 0.04 0.20 ug/L 6]
m,p-Xylene ND 0.05 0.40 ug/L U
0-Xylene ND 0.04 0.20 ug/L U
Xylenes, total ND 0.09 0.60 ug/L U
Surrogate: Toluene-d8 4.89 ug/L 5.00 97.8 80-120
Surrogate: 4-Bromofluorobenzene 4.75 ug/L 5.00 94.9 80-120
Surrogate: 1,2-Dichloroethane-d4 4.94 ug/L 5.00 98.8 80-129
Surrogate: Toluene-d8 4.89 ug/L 5.00 97.8 80-120
Surrogate: 4-Bromofluorobenzene 4.75 ug/L 5.00 94.9 80-120
Surrogate: 1,2-Dichlorobenzene-d4 4.95 ug/L 5.00 99.0 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201

Page 21 of 35




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Volatile Organic Compounds - Quality Control

Batch BED0103 - No Prep - Volatiles
Instrument: NT2

Analyte Result

Detection

Limit

Reporting
Limit

Units

Spike
Level

%REC

%REC RPD
Limits RPD Limit Notes

8260 WATER (BED0103-BS1)

Prepared: 26-Apr-2016 Analyzed: 26-Apr-2016 10:32

Benzene 10.1 ug/L 10.0 101 80-120
Toluene 9.94 ug/L 10.0 99.4 80-120
Ethylbenzene 10.2 ug/L 10.0 102 78-122
m,p-Xylene 21.4 ug/L 20.0 107 78-126
0-Xylene 10.4 ug/L 10.0 104 76-127
Xylenes, total 31.8 ug/L 30.0 106 76-127
Surrogate: 1,2-Dichloroethane-d4 4.95 ug/L 5.00 99.1 80-129
Surrogate: Toluene-d8 5.01 ug/L 5.00 100 80-120
Surrogate: 4-Bromofluorobenzene 5.06 ug/L 5.00 101 80-120
Surrogate: 1,2-Dichlorobenzene-d4 5.01 ug/L 5.00 100 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Volatile Organic Compounds - Quality Control

Batch BED0103 - No Prep - Volatiles
Instrument: NT2

Analyte Result

Detection

Limit

Reporting
Limit

Units

Spike
Level

%REC

%REC RPD
Limits RPD Limit Notes

GAS WATER (BED0103-BS2)

Prepared: 26-Apr-2016 Analyzed: 26-Apr-2016 11:15

Gasoline Range Organics (Tol-Nap) 914 ug/L 1000 91.4 80-120
Benzene 6.76 ug/L 7.33 923 80-120
Toluene 46.9 ug/L 53.1 88.4 80-120
Ethylbenzene 12.9 ug/L 13.6 94.7 78-122
m,p-Xylene 423 ug/L 43.4 97.5 78-126
0-Xylene 16.8 ug/L 16.9 99.7 76-127
Surrogate: Toluene-d8 4.86 ug/L 5.00 97.3 80-120
Surrogate: 4-Bromofluorobenzene 4.99 ug/L 5.00 99.7 80-120
Surrogate: 1,2-Dichloroethane-d4 5.37 ug/L 5.00 107 80-129
Surrogate: Toluene-d8 4.86 ug/L 5.00 97.3 80-120
Surrogate: 4-Bromofluorobenzene 4.99 ug/L 5.00 99.7 80-120
Surrogate: 1,2-Dichlorobenzene-d4 5.01 ug/L 5.00 100 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Volatile Organic Compounds - Quality Control

Batch BED0103 - No Prep - Volatiles
Instrument: NT2

Detection  Reporting Spike %REC RPD
Analyte Result Limit Limit Units Level %REC Limits RPD Limit Notes
8260 WATER (BED0103-BSD1) Prepared: 26-Apr-2016 Analyzed: 26-Apr-2016 10:53
Benzene 10.2 ug/L 10.0 102 80-120 1.16 30
Toluene 9.97 ug/L 10.0 99.7 80-120 0.33 30
Ethylbenzene 9.91 ug/L 10.0 99.1 78-122 2.87 30
m,p-Xylene 20.8 ug/L 20.0 104 78-126 3.09 30
o-Xylene 10.2 ug/L 10.0 102 76-127 1.50 30
Xylenes, total 31.0 ug/L 30.0 103 76-127 2.57 30
Surrogate: 1,2-Dichloroethane-d4 5.05 ug/L 5.00 101 80-129
Surrogate: Toluene-d8 5.08 ug/L 5.00 102 80-120
Surrogate: 4-Bromofluorobenzene 5.04 ug/L 5.00 101 80-120
Surrogate: 1,2-Dichlorobenzene-d4 5.1 ug/L 5.00 102 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Volatile Organic Compounds - Quality Control

Batch BED0103 - No Prep - Volatiles
Instrument: NT2

Analyte Result

Detection

Limit

Reporting
Limit

Units

Spike
Level

%REC

%REC RPD
Limits RPD Limit Notes

GAS WATER (BED0103-BSD2)

Prepared: 26-Apr-2016 Analyzed: 26-Apr-2016 11:36

Gasoline Range Organics (Tol-Nap) 955 ug/L 1000 95.5 80-120 435 30
Benzene 7.59 ug/L 7.33 104 80-120 11.50 30
Toluene 52.1 ug/L 53.1 98.1 80-120 10.50 30
Ethylbenzene 13.9 ug/L 13.6 102 78-122 7.70 30
m,p-Xylene 452 ug/L 43.4 104 78-126 6.56 30
0-Xylene 18.0 ug/L 16.9 107 76-127 6.68 30
Surrogate: Toluene-d8 5.03 ug/L 5.00 101 80-120
Surrogate: 4-Bromofluorobenzene 4.95 ug/L 5.00 98.9 80-120
Surrogate: 1,2-Dichloroethane-d4 5.22 ug/L 5.00 104 80-129
Surrogate: Toluene-d8 5.03 ug/L 5.00 101 80-120
Surrogate: 4-Bromofluorobenzene 4.95 ug/L 5.00 98.9 80-120
Surrogate: 1,2-Dichlorobenzene-d4 5.08 ug/L 5.00 102 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Batch BED0107 - No Prep - Volatiles
Instrument: NT2

Detection  Reporting Spike Source %REC RPD
Analyte Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BED0107-BLK1) Prepared: 27-Apr-2016 Analyzed: 27-Apr-2016 12:08
Gasoline Range Organics (Tol-Nap) ND 100 ug/L U
Benzene ND 0.03 0.20 ug/L U
Toluene ND 0.04 0.20 ug/L U
Ethylbenzene 0.04 0.04 0.20 ug/L J
m,p-Xylene 0.15 0.05 0.40 ug/L J
0-Xylene ND 0.04 0.20 ug/L U
Xylenes, total 0.18 0.09 0.60 ug/L J
Surrogate: Toluene-d8 4.90 ug/L 5.00 98.0 80-120
Surrogate: 4-Bromofluorobenzene 4.84 ug/L 5.00 96.8 80-120
Surrogate: 1,2-Dichloroethane-d4 4.98 ug/L 5.00 99.5 81-118
Surrogate: Toluene-d8 4.90 ug/L 5.00 98.0 89-112
Surrogate: 4-Bromofluorobenzene 4.84 ug/L 5.00 96.8 85-114
Surrogate: 1,2-Dichlorobenzene-d4 5.03 ug/L 5.00 101 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201

Page 26 of 35




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Volatile Organic Compounds - Quality Control

Batch BED0107 - No Prep - Volatiles
Instrument: NT2

Analyte Result

Detection

Limit

Reporting
Limit

Units

Spike
Level

%REC

%REC RPD
Limits RPD Limit Notes

LCS (BED0107-BS1)

Prepared: 27-Apr-2016 Analyzed: 27-Apr-2016 10:43

Gasoline Range Organics (Tol-Nap) 1030 ug/L 1000 103 80-120
Benzene 8.26 ug/L 7.33 113 80-120
Toluene 56.2 ug/L 53.1 106 80-120
Ethylbenzene 15.1 ug/L 13.6 111 79-121
m,p-Xylene 48.6 ug/L 43.4 112 80-120
0-Xylene 19.5 ug/L 16.9 115 80-120
Surrogate: Toluene-d8 5.05 ug/L 5.00 101 80-120
Surrogate: 4-Bromofluorobenzene 4.90 ug/L 5.00 98.1 80-120
Surrogate: 1,2-Dichloroethane-d4 5.26 ug/L 5.00 105 81-118
Surrogate: Toluene-d8 5.05 ug/L 5.00 101 89-112
Surrogate: 4-Bromofluorobenzene 4.90 ug/L 5.00 98.1 85-114
Surrogate: 1,2-Dichlorobenzene-d4 4.91 ug/L 5.00 98.2 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way WA, 98001

Project Number: 1696010-00

Project Manager: Julia Schwartz

Project: Circle K

Reported:

11-May-2016 12:17

Batch BED0107 - No Prep - Volatiles
Instrument: NT2

Volatile Organic Compounds - Quality Control

Detection  Reporting Spike %REC RPD
Analyte Result Limit Limit Units Level %REC Limits RPD Limit Notes
LCS Dup (BED0107-BSD1) Prepared: 27-Apr-2016 Analyzed: 27-Apr-2016 11:04
Gasoline Range Organics (Tol-Nap) 990 ug/L 1000 99.0 80-120 435 30
Benzene 8.21 ug/L 7.33 112 80-120 0.66 20
Toluene 55.9 ug/L 53.1 105 80-120 0.58 20
Ethylbenzene 14.9 ug/L 13.6 109 79-121 1.47 20
m,p-Xylene 48.4 ug/L 43.4 112 80-120 0.40 20
0-Xylene 19.4 ug/L 16.9 115 80-120 0.40 20
Surrogate: Toluene-d8 5.12 ug/L 5.00 102 80-120
Surrogate: 4-Bromofluorobenzene 4.87 ug/L 5.00 97.4 80-120
Surrogate: 1,2-Dichloroethane-d4 5.21 ug/L 5.00 104 81-118
Surrogate: Toluene-d8 5.12 ug/L 5.00 102 89-112
Surrogate: 4-Bromofluorobenzene 4.87 ug/L 5.00 97.4 85-114
Surrogate: 1,2-Dichlorobenzene-d4 5.02 ug/L 5.00 100 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Batch BED0114 - No Prep - Volatiles
Instrument: NT2

Detection  Reporting Spike Source %REC RPD
Analyte Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BED0114-BLK1) Prepared: 28-Apr-2016 Analyzed: 28-Apr-2016 08:29
Gasoline Range Organics (Tol-Nap) ND 100 ug/L U
Benzene ND 0.03 0.20 ug/L U
Toluene 0.10 0.04 0.20 ug/L J
Ethylbenzene 0.04 0.04 0.20 ug/L J
m,p-Xylene 0.18 0.05 0.40 ug/L J
0-Xylene 0.05 0.04 0.20 ug/L J
Xylenes, total 0.24 0.09 0.60 ug/L J
Surrogate: Toluene-d8 5.00 ug/L 5.00 99.9 50-150
Surrogate: 4-Bromofluorobenzene 4.79 ug/L 5.00 95.8 50-150
Surrogate: 1,2-Dichloroethane-d4 5.05 ug/L 5.00 101 81-118
Surrogate: Toluene-d8 5.00 ug/L 5.00 99.9 89-112
Surrogate: 4-Bromofluorobenzene 4.79 ug/L 5.00 95.8 85-114
Surrogate: 1,2-Dichlorobenzene-d4 5.05 ug/L 5.00 101 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Volatile Organic Compounds - Quality Control

Batch BED0114 - No Prep - Volatiles
Instrument: NT2

Analyte Result

Detection

Limit

Reporting
Limit

Units

Spike
Level

%REC

%REC RPD
Limits RPD Limit Notes

LCS (BED0114-BS1)

Prepared: 28-Apr-2016 Analyzed: 28-Apr-2016 07:46

Gasoline Range Organics (Tol-Nap) 960 ug/L 1000 96.0 80-120
Benzene 8.02 ug/L 7.33 110 79-120
Toluene 553 ug/L 53.1 104 80-121
Ethylbenzene 14.6 ug/L 13.6 107 79-121
m,p-Xylene 47.6 ug/L 43.4 110 80-120
o-Xylene 18.9 ug/L 16.9 112 80-120
Surrogate: Toluene-d8 5.09 ug/L 5.00 102 50-150
Surrogate: 4-Bromofluorobenzene 4.94 ug/L 5.00 98.9 50-150
Surrogate: 1,2-Dichloroethane-d4 542 ug/L 5.00 108 81-118
Surrogate: Toluene-d8 5.09 ug/L 5.00 102 89-112
Surrogate: 4-Bromofluorobenzene 4.94 ug/L 5.00 98.9 85-114
Surrogate: 1,2-Dichlorobenzene-d4 4.97 ug/L 5.00 99.5 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Volatile Organic Compounds - Quality Control

Batch BED0114 - No Prep - Volatiles
Instrument: NT2

Analyte Result

Detection

Limit

Reporting
Limit

Units

Spike
Level

%REC

%REC RPD
Limits RPD Limit Notes

LCS Dup (BED0114-BSD1)

Prepared: 28-Apr-2016 Analyzed: 28-Apr-2016 08:07

Gasoline Range Organics (Tol-Nap) 981 ug/L 1000 98.1 80-120 2.25 30
Benzene 8.16 ug/L 7.33 111 79-120 1.64 20
Toluene 56.3 ug/L 53.1 106 80-121 1.69 20
Ethylbenzene 14.8 ug/L 13.6 109 79-121 1.60 20
m,p-Xylene 48.2 ug/L 43.4 111 80-120 1.17 20
0-Xylene 19.3 ug/L 16.9 114 80-120 1.90 20
Surrogate: Toluene-d8 5.08 ug/L 5.00 102 50-150
Surrogate: 4-Bromofluorobenzene 4.89 ug/L 5.00 97.7 50-150
Surrogate: 1,2-Dichloroethane-d4 5.49 ug/L 5.00 110 81-118
Surrogate: Toluene-d8 5.08 ug/L 5.00 102 89-112
Surrogate: 4-Bromofluorobenzene 4.89 ug/L 5.00 97.7 85-114
Surrogate: 1,2-Dichlorobenzene-d4 5.10 ug/L 5.00 102 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:

Federal Way WA, 98001

Project Manager: Julia Schwartz

11-May-2016 12:17

Certified Analyses included in this Report

Analyte

Certifications

EPA 8260C in Water

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
Acrolein
1,1,2-Trichloro-1,2,2-Trifluoroethane
Acetone
1,1-Dichloroethene
Bromoethane
lodomethane
Methylene Chloride
Acrylonitrile

Carbon Disulfide
trans-1,2-Dichloroethene
Vinyl Acetate
1,1-Dichloroethane
2-Butanone
2,2-Dichloropropane
cis-1,2-Dichloroethene
Chloroform
Bromochloromethane
1,1,1-Trichloroethane
1,1-Dichloropropene
Carbon tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
Dibromomethane
2-Chloroethyl vinyl ether
4-Methyl-2-Pentanone
cis-1,3-Dichloropropene
Toluene

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,NELAP,CALAP,WADOE

DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,NELAP,CALAP,WADOE

DoD-ELAP,NELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,NELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,NELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way WA, 98001

Project: Circle K
Project Number: 1696010-00

Project Manager: Julia Schwartz

Reported:
11-May-2016 12:17

trans-1,3-Dichloropropene
2-Hexanone
1,1,2-Trichloroethane
1,3-Dichloropropane
Tetrachloroethene
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
Ethylbenzene
1,1,1,2-Tetrachloroethane
m,p-Xylene

o-Xylene

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
trans-1,4-Dichloro 2-Butene
n-Propylbenzene
Bromobenzene

Isopropyl Benzene
2-Chlorotoluene
4-Chlorotoluene
t-Butylbenzene
1,3,5-Trimethylbenzene
1,2,4-Trimethylbenzene
s-Butylbenzene
4-Isopropyl Toluene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
n-Butylbenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
Hexachloro-1,3-Butadiene
Naphthalene
1,2,3-Trichlorobenzene
Dichlorodifluoromethane
Methyl tert-butyl Ether
n-Hexane

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,NELAP,CALAP,WADOE
DoD-ELAP,NELAP,CALAP,WADOE
DoD-ELAP,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,NELAP,CALAP,WADOE
DoD-ELAP,NELAP,CALAP,WADOE
DoD-ELAP,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
WADOE

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201
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Analytical Resources, Incorporated
Analytical Chemists and Consultants Analytical Report

Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:
Federal Way WA, 98001 Project Manager: Julia Schwartz 11-May-2016 12:17
2-Pentanone WADOE
NWTPHg in Water
Gasoline Range Organics (Tol-Nap) WADOE,DoD-ELAP
Gasoline Range Organics (2MP-TMB) WADOE,DoD-ELAP
Gasoline Range Organics (Tol-C12) WADOE,DoD-ELAP
Gasoline Range Organics (C6-C10) WADOE,ADEC,DoD-ELAP
Gasoline Range Organics (C5-C12) WADOE,DoD-ELAP
Code Description Number Expires
ADEC Alaska Dept of Environmental Conservation UST-033 05/06/2016
CALAP California Department of Public Health CAELAP 2748 02/28/2016
DoD-ELAP DoD-Environmental Laboratory Accreditation Program 66169 03/30/2017
NELAP ORELAP - Oregon Laboratory Accreditation Program WA100006 05/11/2017
WADOE WA Dept of Ecology C558 06/30/2016
WA-DW Ecology - Drinking Water C558 06/30/2016
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010-00 Reported:
Federal Way WA, 98001 Project Manager: Julia Schwartz 11-May-2016 12:17

DET
ND
NR
dry
RPD

[2€]

Notes and Definitions
This analyte is not detected above the applicable reporting or detection limit.
The compound was detected below the reporting limit but above the detection limit.
The analyte concentration exceeds the upper limit of the calibration range of the instrument established by the initial calibration (ICAL)
Flagged value is not within established control limits.

Analyte DETECTED

Analyte NOT DETECTED at or above the reporting limit
Not Reported

Sample results reported on a dry weight basis

Relative Percent Difference

Indicates this result was quantified on the second column on a dual column analysis.




Analytical Resources, Incorporated
Analytical Chemists and Consultants

14 October 2016

Julia Schwarz
Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100

Federal Way, WA 98001

RE: Circle K

Please find enclosed sample receipt documentation and analytical results for samples from the project referenced
above.

Sample analyses were performed according to ARI's Quality Assurance Plan and any provided project specific
Quality Assurance Plan. Each analytical section of this report has been approved and reviewed by an analytical
peer, the appropriate Laboratory Supervisor or qualified substitute, and a technical reviewer.

Should you have any questions or problems, please feel free to contact us at your convenience.

Associated Work Order(s) Associated SDG ID(s)
1610389 N/A

I certify that this data package is in compliance with the terms and conditions of the contract, both technically
and for completeness, for other than the conditions detailed in the enclose Narrative. ARI, an accredited
laboratory, certifies that the report results for which ARI is accredited meets all the reqirements of the
accrediting body. A list of certified analyses, accreditations, and expiration dates is included in this report.

Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or
his/her designee, as verified by the following signature.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.
AT ™ T .
| ) / Z
VHJ\, o 21/\ . %4"
-~ " i) g o L
helie:
2 £

. . PJLA Testin
Matthew Bates For Mark Harris, Project Manager Cert# 100006 Accreditation # 66 1g(,9

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201
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Analytical Resources, Incorporated

Analytical Chemists and Consultants COOler Rece’pt Form

ARI Client: \';\Q/ﬂﬂo‘(;\\\ %Q ﬂ}{ B Project Name: Q V\\{ C\'l/ \k

COC No(s): ; = A NA Délivered by: Fed-Ex UPS Courle@ Other
l{To>%F9

Assigned ARI Job No: Tracking No: NA
Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler? Y @
Were custody papers included with the cooler? .............oooooe YE NO

Were custody papers properly filled out (ink, signed, BIE ).

Temp ratur, £.Coaler(s) (°C) (recommended 2.0-6.0 °C for chemlstry) q
Tlmei z g l; s D

If cooler temperature is out of compliance fill out form 00070F 7 Temp Gun ID#:I ;\M l( .!CSQ 3 ‘7 (_‘0
Yoy =N Ao
Cooler Accepted by: \[]\9 \\\\ %b {wn Date: qf [t (f, f({ Time:_&. \3 D)

Complete custody forms and attach all shipping documents

NO

Log-In Phase:

Was a temperature blank included in the cooler? ............. YES <ND>
What kind of packing material was used? ... Bubble Wrap @ae Gel Packs Baggies Foam Block Paper Other:
Was sufficient ice used (if 8ppropriate)? ..........ooooiieiiis e e NA @ NO
Were all bottles sealed in individual plastic bags? .........ococoooevoveee o <YES . ’Cﬁ
Did all bottles arrive in good condition (UNBrOKEN)? ... oo <3.7.§§;'>‘r%11~10
Were all bottle labels complete and legible? .........oco.iviii oo @ NO
Did the number of containers listed on COC match with the number of containers received? .............. @ NO
Did all bottle labels and tags agres with custody PAPErS? .......vooeeeeeeee o E! NO
Were all bottles used correct for the requested analyses? ............. @ NO
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... @ YES NO
Were all VOG Vials fr56 OF Al BUDBIEST +.v.vuvervsrssrsrssersisessomses e NA GED NO
Weas sufficient amount of sample sent in each bottle? ..o @
Date VOC Trip Blank was made at ARL...............oooeoooeos oo NA -~
Was Sample Split by ARl - - @ YES Date/Time: Equipment: Split by;
Samples Logged by: JM Date: !7 Z éj h/é Time: 70 T @
** Notify Project Manager of discrepancies or concerns **

Sample |ID on Bottle Sample ID on COC Sample ID on Bottle Sample ID on COC
Additional Notes, Discrepancies, & Resolutions:
By: Date:

~Smalt Air Bubblzs [ RSB Small 2 “sm” (<2mm)

. Emm 2-4 mm : =4 mm Peabubbles 2 “pb” (2 to<4 mm)

. 0o o o @ e e @ Large > “Ig” (4 to< 6 mm)

: e & 5

T Headspace = “hs” (> 6 mm)
0016F Cooler Receipt Form Revision 014

32110



Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Project: Circle K
Project Number: 1696010.00 Reported:
14-Oct-2016 16:21

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100

Federal Way, WA 98001 Project Manager: Julia Schwarz

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received

MW-19-10 1610389-01 Solid 23-Sep-2016 09:17 26-Sep-2016 06:35
MW-19-19 1610389-02 Solid 23-Sep-2016 09:47 26-Sep-2016 06:35
MW-20-10 1610389-03 Solid 23-Sep-2016 13:50 26-Sep-2016 06:35
MW-20-20 1610389-04 Solid 23-Sep-2016 14:10 26-Sep-2016 06:35
MW-21-10 1610389-05 Solid 23-Sep-2016 16:30 26-Sep-2016 06:35
MW-21-19.5 1610389-06 Solid 23-Sep-2016 17:00 26-Sep-2016 06:35
Trip Blank 1610389-07 Water 23-Sep-2016 00:00 26-Sep-2016 06:35

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201



Analytical Resources, Incorporated
Analytical Chemists and Consultants Analytical Report

Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 14-Oct-2016 16:21

Case Narrative

CASE NARRATIVE

Client: Kennedy Jenks Consultants
Project: Circle K
Workorder: 1610389

Sample receipt

7 samples were received 26-Sep-2016 06:35 under ARI workorder 1610389. For details regarding sample receipt, please
refer to the Cooler Receipt Form.

Gasoline by NWTPH-G (GC/MS)

These samples were prepared and analyzed within the recommended holding time.
All initial and continuing calibrations were within method requirements.

The percent recoveries for all surrogates were within acceptable QC limits.

No target compounds were detected in the method blank above the LOQs.

The percent recoveries and RPD were within acceptable QC limits for hte LCS/LCSD.

Volatiles - EPA Method SW8260C

These samples were prepared and analyzed within the recommended holding time.
All initial and continuing calibrations were within method requirements.

The areas for all internal standard were withi acceptable QC limits.

The percent recoveries for all surrogates were within acceptable QC limits.

No target compounds were detected in the method blank above the LOQs.

The percent recoveries and RPD were within acceptable QC limits for hte LCS/LCSD.

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report

Kennedy Jenks Consultants Project: Circle K

32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:

Federal Way, WA 98001 Project Manager: Julia Schwarz 14-Oct-2016 16:21

MW-19-10
1610389-01 (Solid)
Volatile Organic Compounds
Method: EPA 8260C (Medium Level)
Instrument: NT15 Analyzed: 04-Oct-2016 17:37
Sample Preparation: Preparation Method: EPA 5035 (Methanol Extraction)
Preparation Batch: BEJ0307 Sample Size: 5.212 g (wet) Dry Weight:4.46 g
Prepared: 04-Oct-2016 Final Volume: 5 mL % Solids: 85.49
Detection  Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Benzene 71-43-2 2500 530 3230 30800 ug/kg
Toluene 108-88-3 2500 556 3230 230000 ug/kg
Ethylbenzene 100-41-4 2500 878 3230 81000 ug/kg
m,p-Xylene 179601-23-1 2500 1800 3230 353000 ug/kg
0-Xylene 95-47-6 2500 736 3230 140000 ug/kg
Surrogate: 1,2-Dichloroethane-d4 80-124 % 112 %
Surrogate: Toluene-d8 80-120 % 101 %
Surrogate: 4-Bromofluorobenzene 80-120 % 108 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 103 %

Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 14-Oct-2016 16:21

MW-19-10
1610389-01 (Solid)

Volatile Organic Compounds
Method: NWTPHg

Instrument: NT2

Analyzed: 04-Oct-2016 13:47

Sample Preparation: Preparation Method: EPA 5035 (Methanol Extraction)

Preparation Batch: BEJO088 Sample Size: 5.351 g (wet) Dry Weight:4.57 g

Prepared: 04-Oct-2016 Final Volume: 5 mL % Solids: 85.39

Reporting

Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 5000 633000 12600000 ug/kg
HC ID: GAS
Surrogate: Toluene-d8 80-120 % 103 %
Surrogate: 4-Bromofluorobenzene 78-123 % 100 %

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report

Kennedy Jenks Consultants Project: Circle K

32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:

Federal Way, WA 98001 Project Manager: Julia Schwarz 14-Oct-2016 16:21

MW-19-19
1610389-02 (Solid)
Volatile Organic Compounds
Method: EPA 8260C
Instrument: NT15 Analyzed: 04-Oct-2016 18:02
Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BEJ0O080 Sample Size: 6.48 g (wet) Dry Weight:5.71 g
Prepared: 04-Oct-2016 Final Volume: 5 g % Solids: 88.16
Reporting

Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.88 7.21 ug/kg
Toluene 108-88-3 1 0.88 17.1 ug/kg
Ethylbenzene 100-41-4 1 0.88 2.82 ug/kg
m,p-Xylene 179601-23-1 1 0.88 114 ug/kg
o-Xylene 95-47-6 1 0.88 5.26 ug/kg
Surrogate: 1,2-Dichloroethane-d4 80-149 % 19 %
Surrogate: Toluene-d8 77-120 % 99.7 %
Surrogate: 4-Bromofluorobenzene 80-120 % 105 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 105 %

Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 14-Oct-2016 16:21
MW-19-19

1610389-02 (Solid)

Volatile Organic Compounds
Method: NWTPHg

Instrument: NT2

Analyzed: 04-Oct-2016 14:07

Sample Preparation: Preparation Method: EPA 5035 (Methanol Extraction)

Preparation Batch: BEJO088 Sample Size: 6.303 g (wet) Dry Weight:5.52 g

Prepared: 04-Oct-2016 Final Volume: 5 mL % Solids: 87.51

Reporting

Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 50 5250 ND ug/kg U
Surrogate: Toluene-d8 80-120 % 103 %
Surrogate: 4-Bromofluorobenzene 78-123 % 106 %

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 14-Oct-2016 16:21
MW-20-10

1610389-03 (Solid)

Volatile Organic Compounds
Method: EPA 8260C (Medium Level)

Instrument: NT2 Analyzed: 04-Oct-2016 14:28
Sample Preparation: Preparation Method: EPA 5035 (Methanol Extraction)
Preparation Batch: BEJ0329 Sample Size: 5.592 g (wet) Dry Weight:4.89 g
Prepared: 04-Oct-2016 Final Volume: 5 mL % Solids: 87.37
Detection  Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Benzene 71-43-2 500 95.8 584 117 ug/kg J
Toluene 108-88-3 500 100 584 ND ug/kg 8]
Ethylbenzene 100-41-4 500 159 584 2380 ug/kg
m,p-Xylene 179601-23-1 500 326 584 8800 ug/kg
o-Xylene 95-47-6 500 133 584 2670 ug/kg
Surrogate: Dibromofluoromethane 30-160 % 925 %
Surrogate: 1,2-Dichloroethane-d4 80-124 % 108 %
Surrogate: Toluene-d8 80-120 % 104 %
Surrogate: 4-Bromofluorobenzene 80-120 % 101 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 100 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 14-Oct-2016 16:21

MW-20-10
1610389-03 (Solid)

Volatile Organic Compounds
Method: NWTPHg

Instrument: NT2

Analyzed: 04-Oct-2016 14:28

Sample Preparation: Preparation Method: EPA 5035 (Methanol Extraction)

Preparation Batch: BEJO088 Sample Size: 5.592 g (wet) Dry Weight:4.89 g

Prepared: 04-Oct-2016 Final Volume: 5 mL % Solids: 87.37

Reporting

Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 500 58400 630000 ug/kg
HC ID: GAS
Surrogate: Toluene-d8 80-120 % 104 %
Surrogate: 4-Bromofluorobenzene 78-123 % 101 %

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report

Kennedy Jenks Consultants Project: Circle K

32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:

Federal Way, WA 98001 Project Manager: Julia Schwarz 14-Oct-2016 16:21

MW-20-20
1610389-04 (Solid)
Volatile Organic Compounds
Method: EPA 8260C
Instrument: NT15 Analyzed: 04-Oct-2016 18:50
Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BEJ0O080 Sample Size: 4.43 g (wet) Dry Weight:3.89 g
Prepared: 04-Oct-2016 Final Volume: 5 g % Solids: 87.77
Reporting

Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 1.29 31.1 ug/kg
Toluene 108-88-3 1 1.29 45.1 ug/kg
Ethylbenzene 100-41-4 1 1.29 21.1 ug/kg
m,p-Xylene 179601-23-1 1 129 81.4 ug/kg
o-Xylene 95-47-6 1 1.29 28.8 ug/kg
Surrogate: 1,2-Dichloroethane-d4 80-149 % 122 %
Surrogate: Toluene-d8 77-120 % 101 %
Surrogate: 4-Bromofluorobenzene 80-120 % 102 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 105 %

Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 14-Oct-2016 16:21
MW-20-20

1610389-04 (Solid)

Volatile Organic Compounds
Method: NWTPHg

Instrument: NT2

Analyzed: 04-Oct-2016 14:48

Sample Preparation: Preparation Method: EPA 5035 (Methanol Extraction)

Preparation Batch: BEJO088 Sample Size: 5.341 g (wet) Dry Weight:4.80 g

Prepared: 04-Oct-2016 Final Volume: 5 mL % Solids: 89.78

Reporting

Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 50 5780 ND ug/kg U
Surrogate: Toluene-d8 80-120 % 103 %
Surrogate: 4-Bromofluorobenzene 78-123 % 106 %

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 14-Oct-2016 16:21
MW-21-10

1610389-05 (Solid)

Volatile Organic Compounds
Method: EPA 8260C (Medium Level)

Instrument: NT15 Analyzed: 04-Oct-2016 19:15
Sample Preparation: Preparation Method: EPA 5035 (Methanol Extraction)
Preparation Batch: BEJ0307 Sample Size: 5.797 g (wet) Dry Weight:5.15 g
Prepared: 04-Oct-2016 Final Volume: 5 mL % Solids: 88.83
Detection  Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Benzene 71-43-2 50 8.99 54.8 1060 ug/kg
Toluene 108-88-3 50 9.43 54.8 2770 ug/kg
Ethylbenzene 100-41-4 50 14.9 54.8 1380 ug/kg
m,p-Xylene 179601-23-1 50 30.6 54.8 6670 ug/kg
o-Xylene 95-47-6 50 12.5 54.8 2850 ug/kg
Surrogate: 1,2-Dichloroethane-d4 80-124 % 109 %
Surrogate: Toluene-d8 80-120 % 101 %
Surrogate: 4-Bromofluorobenzene 80-120 % 110 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 101 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201



Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 14-Oct-2016 16:21

MW-21-10
1610389-05 (Solid)

Volatile Organic Compounds
Method: NWTPHg

Instrument: NT2

Analyzed: 04-Oct-2016 15:09

Sample Preparation: Preparation Method: EPA 5035 (Methanol Extraction)

Preparation Batch: BEJO088 Sample Size: 4.576 g (wet) Dry Weight:4.06 g

Prepared: 04-Oct-2016 Final Volume: 5 mL % Solids: 88.78

Reporting

Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 500 67900 198000 ug/kg
HC ID: GAS
Surrogate: Toluene-d8 80-120 % 102 %
Surrogate: 4-Bromofluorobenzene 78-123 % 99.7 %

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:

Federal Way, WA 98001

Project Manager: Julia Schwarz

14-Oct-2016 16:21

Volatile Organic Compounds

MW-21-19.5
1610389-06 (Solid)

Method: EPA 8260C
Instrument: NT15

Analyzed: 04-Oct-2016 19:39

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BEJ0O080

Prepared: 04-Oct-2016

Sample Size: 5.96 g (wet)
Final Volume: 5 g

Dry Weight:5.17 g
% Solids: 86.79

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.97 209 ug/kg E
Toluene 108-88-3 1 0.97 62.4 ug/kg
Ethylbenzene 100-41-4 1 0.97 11.5 ug/kg
m,p-Xylene 179601-23-1 1 0.97 44.3 ug/kg
o-Xylene 95-47-6 1 0.97 21.1 ug/kg
Surrogate: 1,2-Dichloroethane-d4 80-149 % 118 %
Surrogate: Toluene-d8 77-120 % 101 %
Surrogate: 4-Bromofluorobenzene 80-120 % 106 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 104 %
Instrument: NT2 Analyzed: 04-Oct-2016 15:30
Sample Preparation: Preparation Method: EPA 5035 (Methanol Extraction)
Preparation Batch: BEJ0329 Sample Size: 6.372 g (wet) Dry Weight:5.53 g
Prepared: 04-Oct-2016 Final Volume: 5 mL % Solids: 86.79
Detection  Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Benzene 71-43-2 50 8.66 52.8 710 ug/kg
Toluene 108-88-3 50 9.08 52.8 263 ug/kg
Ethylbenzene 100-41-4 50 14.4 52.8 62.5 ug/kg
m,p-Xylene 179601-23-1 50 29.5 52.8 274 ug/kg
o-Xylene 95-47-6 50 12.0 52.8 101 ug/kg
Surrogate: Dibromofluoromethane 30-160 % 84.4 %
Surrogate: 1,2-Dichloroethane-d4 80-124 % 103 %
Surrogate: Toluene-d8 80-120 % 104 %
Surrogate: 4-Bromofluorobenzene 80-120 % 106 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 99.1 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 14-Oct-2016 16:21

MW-21-19.5
1610389-06 (Solid)

Volatile Organic Compounds
Method: NWTPHg

Instrument: NT2

Analyzed: 04-Oct-2016 15:30

Sample Preparation: Preparation Method: EPA 5035 (Methanol Extraction)

Preparation Batch: BEJO088 Sample Size: 6.372 g (wet) Dry Weight:5.64 g

Prepared: 04-Oct-2016 Final Volume: 5 mL % Solids: 88.47

Reporting

Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 50 5090 6410 ug/kg
HC ID: GAS
Surrogate: Toluene-d8 80-120 % 104 %
Surrogate: 4-Bromofluorobenzene 78-123 % 106 %

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report

Kennedy Jenks Consultants Project: Circle K

32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:

Federal Way, WA 98001 Project Manager: Julia Schwarz 14-Oct-2016 16:21

Trip Blank
1610389-07 (Water)
Volatile Organic Compounds
Method: EPA 8260C
Instrument: NT2 Analyzed: 04-Oct-2016 13:26
Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)
Preparation Batch: BEJ0O079 Sample Size: 10 mL
Prepared: 04-Oct-2016 Final Volume: 10 mL
Reporting

Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 ND ug/L U
Toluene 108-88-3 1 0.20 ND ug/L 8]
Ethylbenzene 100-41-4 1 0.20 ND ug/L U
m,p-Xylene 179601-23-1 1 0.40 ND ug/L U
0-Xylene 95-47-6 1 0.20 ND ug/L u
Surrogate: 1,2-Dichloroethane-d4 80-129 % 105 %
Surrogate: Toluene-d8 80-120 % 104 %
Surrogate: 4-Bromofluorobenzene 80-120 % 98.7 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 101 %

Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
14-Oct-2016 16:21

Trip Blank
1610389-07 (Water)

Volatile Organic Compounds

Method: NWTPHg
Instrument: NT2

Analyzed: 04-Oct-2016 13:26

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BEJ0O079 Sample Size: 10 mL

Prepared: 04-Oct-2016 Final Volume: 10 mL

Reporting

Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 100 ND ug/L U
Surrogate: Toluene-d8 80-120 % 104 %
Surrogate: 4-Bromofluorobenzene 80-120 % 98.7 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 14-Oct-2016 16:21

Volatile Organic Compounds - Quality Control

Batch BEJ0079 - EPA 5030 (Purge and Trap)
Instrument: NT2

Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BEJ0079-BLK1) Prepared: 04-Oct-2016 Analyzed: 04-Oct-2016 11:02
Gasoline Range Organics (Tol-Nap) ND 100 ug/L U
Surrogate: Toluene-d8 5.10 ug/L 5.00 102 80-120
Surrogate: 4-Bromofluorobenzene 4.77 ug/L 5.00 95.5 80-120
Blank (BEJ0079-BLK?2) Prepared: 04-Oct-2016 Analyzed: 04-Oct-2016 11:02
Benzene ND 0.20 ug/L U
Toluene ND 0.20 ug/L U
Ethylbenzene ND 0.20 ug/L U
m,p-Xylene ND 0.40 ug/L U
0-Xylene ND 0.20 ug/L U
Surrogate: 1,2-Dichloroethane-d4 533 ug/L 5.00 107 80-129
Surrogate: Toluene-d8 5.10 ug/L 5.00 102 80-120
Surrogate: 4-Bromofluorobenzene 4.77 ug/L 5.00 95.5 80-120
Surrogate: 1,2-Dichlorobenzene-d4 5.09 ug/L 5.00 102 80-120
LCS (BEJ0079-BS1) Prepared: 04-Oct-2016 Analyzed: 04-Oct-2016 09:40
Gasoline Range Organics (Tol-Nap) 1070 100 ug/L 1000 107 80-120
Surrogate: Toluene-d8 5.11 ug/L 5.00 102 80-120
Surrogate: 4-Bromofluorobenzene 4.90 ug/L 5.00 98.0 80-120
LCS (BEJ0079-BS2) Prepared: 04-Oct-2016 Analyzed: 04-Oct-2016 10:21
Benzene 9.97 0.20 ug/L 10.0 99.7 80-120
Toluene 9.60 0.20 ug/L 10.0 96.0 80-120
Ethylbenzene 9.71 0.20 ug/L 10.0 97.1 80-120
m,p-Xylene 19.9 0.40 ug/L 20.0 99.5 80-121
o0-Xylene 10.0 0.20 ug/L 10.0 100 80-121
Surrogate: 1,2-Dichloroethane-d4 5.20 ug/L 5.00 104 80-129
Surrogate: Toluene-d8 5.13 ug/L 5.00 103 80-120
Surrogate: 4-Bromofluorobenzene 4.99 ug/L 5.00 99.9 80-120
Surrogate: 1,2-Dichlorobenzene-d4 5.04 ug/L 5.00 101 80-120
LCS Dup (BEJ0079-BSD1) Prepared: 04-Oct-2016 Analyzed: 04-Oct-2016 10:00
Gasoline Range Organics (Tol-Nap) 1090 100 ug/L 1000 109 80-120 1.74 30
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201



Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:

Federal Way, WA 98001

Project Manager: Julia Schwarz

14-Oct-2016 16:21

Volatile Organic Compounds - Quality Control

Batch BEJ0079 - EPA 5030 (Purge and Trap)
Instrument: NT2

Reporting Spike %REC RPD
QC Sample/Analyte Result Limit Units Level %REC Limits RPD Limit Notes
LCS Dup (BEJ0079-BSD1) Prepared: 04-Oct-2016 Analyzed: 04-Oct-2016 10:00
Surrogate: Toluene-d8 5.20 ug/L 5.00 104 80-120
Surrogate: 4-Bromofluorobenzene 4.95 ug/L 5.00 99.0 80-120
LCS Dup (BEJ0079-BSD2) Prepared: 04-Oct-2016 Analyzed: 04-Oct-2016 10:41
Benzene 10.2 0.20 ug/L 10.0 102 80-120 2.20 30
Toluene 9.79 0.20 ug/L 10.0 97.9 80-120 2.00 30
Ethylbenzene 9.75 0.20 ug/L 10.0 97.5 80-120 0.42 30
m,p-Xylene 20.2 0.40 ug/L 20.0 101 80-121 1.25 30
o0-Xylene 10.1 0.20 ug/L 10.0 101 80-121 1.00 30
Surrogate: 1,2-Dichloroethane-d4 5.09 ug/L 5.00 102 80-129
Surrogate: Toluene-d8 5.10 ug/L 5.00 102 80-120
Surrogate: 4-Bromofluorobenzene 4.96 ug/L 5.00 99.3 80-120
Surrogate: 1,2-Dichlorobenzene-d4 4.93 ug/L 5.00 98.6 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 14-Oct-2016 16:21

Volatile Organic Compounds - Quality Control

Batch BEJ0080 - No Prep - Volatiles
Instrument: NT15

Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BEJ0080-BLK1) Prepared: 04-Oct-2016 Analyzed: 04-Oct-2016 11:56
Benzene ND 1.00 ug/kg U
Toluene ND 1.00 ug/kg 6]
Ethylbenzene ND 1.00 ug/kg 6]
m,p-Xylene ND 1.00 ug/kg U
0-Xylene ND 1.00 ug/kg U
Surrogate: 1,2-Dichloroethane-d4 50.4 ug/kg 50.0 101 80-149
Surrogate: Toluene-d8 49.1 ug/kg 50.0 98.2 77-120
Surrogate: 4-Bromofluorobenzene 50.6 ug/kg 50.0 101 80-120
Surrogate: 1,2-Dichlorobenzene-d4 50.4 ug/kg 50.0 101 80-120
LCS (BEJ0080-BS1) Prepared: 04-Oct-2016 Analyzed: 04-Oct-2016 10:36
Benzene 50.0 ug/kg 50.0 99.9 80-120
Toluene 49.8 ug/kg 50.0 99.6 75-120
Ethylbenzene 52.8 ug/kg 50.0 106 80-125
m,p-Xylene 107 ug/kg 100 107 76-121
0-Xylene 56.1 ug/kg 50.0 112 67-132
Surrogate: 1,2-Dichloroethane-d4 48.6 ug/kg 50.0 97.1 80-149
Surrogate: Toluene-d8 493 ug/kg 50.0 98.6 77-120
Surrogate: 4-Bromofluorobenzene 50.9 ug/kg 50.0 102 80-120
Surrogate: 1,2-Dichlorobenzene-d4 50.1 ug/kg 50.0 100 80-120
LCS Dup (BEJ0080-BSD1) Prepared: 04-Oct-2016 Analyzed: 04-Oct-2016 11:32
Benzene 52.1 ug/kg 50.0 104 80-120 4.10 30
Toluene 52.2 ug/kg 50.0 104 75-120 4.67 30
Ethylbenzene 53.9 ug/kg 50.0 108 80-125 2.12 30
m,p-Xylene 111 ug/kg 100 111 76-121 3.70 30
o0-Xylene 57.9 ug/kg 50.0 116 67-132 3.17 30
Surrogate: 1,2-Dichloroethane-d4 48.9 ug/kg 50.0 97.8 80-149
Surrogate: Toluene-d8 50.0 ug/kg 50.0 100 77-120
Surrogate: 4-Bromofluorobenzene 49.9 ug/kg 50.0 99.8 80-120
Surrogate: 1,2-Dichlorobenzene-d4 49.8 ug/kg 50.0 99.6 80-120
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201



Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:

Federal Way, WA 98001

Project Manager: Julia Schwarz

14-Oct-2016 16:21

Volatile Organic Compounds - Quality Control

Batch BEJ0088 - EPA 5035 (Methanol Extraction)
Instrument: NT2

Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BEJ0088-BLK1) Prepared: 04-Oct-2016 Analyzed: 04-Oct-2016 11:02
Gasoline Range Organics (Tol-Nap) ND 5000 ug/kg U
Surrogate: Toluene-d8 5.10 ug/kg 5.00 102 80-120
Surrogate: 4-Bromofluorobenzene 4.77 ug/kg 5.00 95.5 78-123
LCS (BEJ0088-BS1) Prepared: 04-Oct-2016 Analyzed: 04-Oct-2016 09:40
Gasoline Range Organics (Tol-Nap) 53700 ug/kg 50000 107 70-121
Surrogate: Toluene-d8 5.11 ug/kg 5.00 102 80-120
Surrogate: 4-Bromofluorobenzene 4.90 ug/kg 5.00 98.0 78-123
LCS Dup (BEJ0088-BSD1) Prepared: 04-Oct-2016 Analyzed: 04-Oct-2016 10:00
Gasoline Range Organics (Tol-Nap) 54600 ug/kg 50000 109 70-121 1.74 30
Surrogate: Toluene-d8 5.20 ug/kg 5.00 104 80-120
Surrogate: 4-Bromofluorobenzene 4.95 ug/kg 5.00 99.0 78-123

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:

Federal Way, WA 98001

Project Manager: Julia Schwarz

14-Oct-2016 16:21

Batch BEJ0307 - EPA 5035 (Methanol Extraction)

Instrument: NT15

Volatile Organic Compounds - Quality Control

Detection  Reporting Spike Source %REC RPD

QC Sample/Analyte Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BEJ0307-BLK1) Prepared: 04-Oct-2016 Analyzed: 04-Oct-2016 11:56
Benzene ND 8.20 50.0 ug/kg U
Toluene ND 8.60 50.0 ug/kg 6]
Ethylbenzene ND 13.6 50.0 ug/kg 6]
m,p-Xylene ND 279 50.0 ug/kg U
0-Xylene ND 11.4 50.0 ug/kg U
Surrogate: Dibromofluoromethane 50.9 ug/kg 50.0 102 30-160
Surrogate: 1,2-Dichloroethane-d4 50.4 ug/kg 50.0 101 80-124
Surrogate: Toluene-d8 49.1 ug/kg 50.0 98.2 80-120
Surrogate: 4-Bromofluorobenzene 50.6 ug/kg 50.0 101 80-120
Surrogate: 1,2-Dichlorobenzene-d4 50.4 ug/kg 50.0 101 80-120
LCS (BEJ0307-BS1) Prepared: 04-Oct-2016 Analyzed: 04-Oct-2016 10:36
Benzene 2500 ug/kg 2500 99.9 80-120
Toluene 2490 ug/kg 2500 99.6 77-120
Ethylbenzene 2640 ug/kg 2500 106 79-122
m,p-Xylene 5340 ug/kg 5000 107 81-122
0-Xylene 2810 ugkg 2500 112 79-120
Surrogate: Dibromofluoromethane 49.7 ug/kg 50.0 99.4 30-160
Surrogate: 1,2-Dichloroethane-d4 48.6 ug/kg 50.0 97.1 80-124
Surrogate: Toluene-d8 49.3 ug/kg 50.0 98.6 80-120
Surrogate: 4-Bromofluorobenzene 50.9 ug/kg 50.0 102 80-120
Surrogate: 1,2-Dichlorobenzene-d4 50.1 ug/kg 50.0 100 80-120
LCS Dup (BEJ0307-BSD1) Prepared: 04-Oct-2016 Analyzed: 04-Oct-2016 11:32
Benzene 2600 ug/kg 2500 104 80-120 4.10 30
Toluene 2610 ug/kg 2500 104 77-120 4.67 30
Ethylbenzene 2700 ug/kg 2500 108 79-122 2.12 30
m,p-Xylene 5540 ug/kg 5000 111 81-122 3.70 30
0-Xylene 2900 ug/kg 2500 116 79-120 3.17 30
Surrogate: Dibromofluoromethane 49.9 ug/kg 50.0 99.8 30-160
Surrogate: 1,2-Dichloroethane-d4 48.9 ug/kg 50.0 97.8 80-124
Surrogate: Toluene-d8 50.0 ug/kg 50.0 100 80-120
Surrogate: 4-Bromofluorobenzene 49.9 ug/kg 50.0 99.8 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 14-Oct-2016 16:21

Volatile Organic Compounds - Quality Control

Batch BEJ0307 - EPA 5035 (Methanol Extraction)
Instrument: NT15

Detection  Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
LCS Dup (BEJ0307-BSD1) Prepared: 04-Oct-2016 Analyzed: 04-Oct-2016 11:32
Surrogate: 1,2-Dichlorobenzene-d4 49.8 ug/kg 50.0 99.6 80-120
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201



Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:

Federal Way, WA 98001

Project Manager: Julia Schwarz

14-Oct-2016 16:21

Volatile Organic Compounds - Quality Control

Batch BEJ0329 - EPA 5035 (Methanol Extraction)
Instrument: NT2

Detection  Reporting Spike Source %REC RPD

QC Sample/Analyte Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BEJ0329-BLK1) Prepared: 04-Oct-2016 Analyzed: 04-Oct-2016 11:02
Benzene ND 8.20 50.0 ug/kg U
Toluene ND 8.60 50.0 ug/kg 6]
Ethylbenzene ND 13.6 50.0 ug/kg 6]
m,p-Xylene ND 279 50.0 ug/kg U
0-Xylene ND 11.4 50.0 ug/kg U
Surrogate: Dibromofluoromethane 4.77 ug/kg 5.00 95.4 30-160
Surrogate: 1,2-Dichloroethane-d4 5.33 ug/kg 5.00 107 80-124
Surrogate: Toluene-d8 5.10 ug/kg 5.00 102 80-120
Surrogate: 4-Bromofluorobenzene 4.77 ug/kg 5.00 95.5 80-120
Surrogate: 1,2-Dichlorobenzene-d4 5.09 ug/kg 5.00 102 80-120
LCS (BEJ0329-BS1) Prepared: 04-Oct-2016 Analyzed: 04-Oct-2016 10:21
Benzene 499 ug/kg 500 99.7 80-120
Toluene 480 ug/kg 500 96.0 77-120
Ethylbenzene 485 ug/kg 500 97.1 79-122
m,p-Xylene 995 ug/kg 1000 99.5 81-122
0-Xylene 502 ug/kg 500 100 79-120
Surrogate: Dibromofluoromethane 5.09 ug/kg 5.00 102 30-160
Surrogate: 1,2-Dichloroethane-d4 5.20 ug/kg 5.00 104 80-124
Surrogate: Toluene-d8 5.13 ug/kg 5.00 103 80-120
Surrogate: 4-Bromofluorobenzene 4.99 ug/kg 5.00 99.9 80-120
Surrogate: 1,2-Dichlorobenzene-d4 5.04 ug/kg 5.00 101 80-120
LCS Dup (BEJ0329-BSD1) Prepared: 04-Oct-2016 Analyzed: 04-Oct-2016 10:41
Benzene 510 ug/kg 500 102 80-120 2.20 30
Toluene 490 ug/kg 500 97.9 77-120 2.00 30
Dibromochloromethane 508 ug/kg 500 102 79-120 5.97 30
Ethylbenzene 487 ug/kg 500 97.5 79-122 0.42 30
m,p-Xylene 1010 ug/kg 1000 101 81-122 1.25 30
0-Xylene 507 ug/kg 500 101 79-120 1.00 30
Surrogate: Dibromofluoromethane 4.98 ug/kg 5.00 99.6 30-160
Surrogate: 1,2-Dichloroethane-d4 5.09 ug/kg 5.00 102 80-124
Surrogate: Toluene-d8 5.10 ug/kg 5.00 102 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 14-Oct-2016 16:21

Volatile Organic Compounds - Quality Control

Batch BEJ0329 - EPA 5035 (Methanol Extraction)
Instrument: NT2

Detection  Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
LCS Dup (BEJ0329-BSD1) Prepared: 04-Oct-2016 Analyzed: 04-Oct-2016 10:41
Surrogate: 4-Bromofluorobenzene 4.96 ug/kg 5.00 99.3 80-120
Surrogate: 1,2-Dichlorobenzene-d4 4.93 ug/kg 5.00 98.6 80-120
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:

Federal Way, WA 98001

Project Manager: Julia Schwarz

14-Oct-2016 16:21

Certified Analyses included in this Report

Analyte Certifications

EPA 8260C in Solid
Chloromethane WADOE,DoD-ELAP,NELAP,CALAP,ADEC
Vinyl Chloride WADOE,DoD-ELAP,NELAP,CALAP,ADEC
Bromomethane WADOE,DoD-ELAP,NELAP,CALAP,ADEC

Chloroethane
Trichlorofluoromethane
Acrolein
1,1,2-Trichloro-1,2,2-Trifluoroethane
Acetone
1,1-Dichloroethene
Bromoethane
lodomethane
Methylene Chloride
Acrylonitrile

Carbon Disulfide
trans-1,2-Dichloroethene
Vinyl Acetate
1,1-Dichloroethane
2-Butanone
2,2-Dichloropropane
cis-1,2-Dichloroethene
Chloroform
Bromochloromethane
1,1,1-Trichloroethane
1,1-Dichloropropene
Carbon tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
Dibromomethane
4-Methyl-2-Pentanone
cis-1,3-Dichloropropene
Toluene
trans-1,3-Dichloropropene

WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP

WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP

WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP

WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP

WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP

WADOE,DoD-ELAP,NELAP,CALAP

WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP

WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
14-Oct-2016 16:21

2-Hexanone
1,1,2-Trichloroethane
1,3-Dichloropropane
Tetrachloroethene
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
Ethylbenzene
1,1,1,2-Tetrachloroethane
m,p-Xylene

o-Xylene

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
trans-1,4-Dichloro 2-Butene
n-Propylbenzene
Bromobenzene

Isopropyl Benzene
2-Chlorotoluene
4-Chlorotoluene
t-Butylbenzene
1,3,5-Trimethylbenzene
1,2,4-Trimethylbenzene
s-Butylbenzene
4-Isopropyl Toluene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
n-Butylbenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
Hexachloro-1,3-Butadiene
Naphthalene
1,2,3-Trichlorobenzene
Dichlorodifluoromethane
Methyl tert-butyl Ether
n-Hexane

2-Pentanone

WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP
WADOE

WADOE

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
14-Oct-2016 16:21

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
Acrolein
1,1,2-Trichloro-1,2,2-Trifluoroethane
Acetone
1,1-Dichloroethene
Bromoethane
lodomethane
Methylene Chloride
Acrylonitrile

Carbon Disulfide
trans-1,2-Dichloroethene
Vinyl Acetate
1,1-Dichloroethane
2-Butanone
2,2-Dichloropropane
cis-1,2-Dichloroethene
Chloroform
Bromochloromethane
1,1,1-Trichloroethane
1,1-Dichloropropene
Carbon tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
Dibromomethane
4-Methyl-2-Pentanone
cis-1,3-Dichloropropene
Toluene
trans-1,3-Dichloropropene
2-Hexanone
1,1,2-Trichloroethane
1,3-Dichloropropane
Tetrachloroethene

WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP

WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP

WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP

WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP

WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP

WADOE,DoD-ELAP,NELAP,CALAP

WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP

WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP

WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
14-Oct-2016 16:21

Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
Ethylbenzene
1,1,1,2-Tetrachloroethane
m,p-Xylene
o-Xylene
Styrene
Bromoform
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
trans-1,4-Dichloro 2-Butene
n-Propylbenzene
Bromobenzene
Isopropyl Benzene
2-Chlorotoluene
4-Chlorotoluene
t-Butylbenzene
1,3,5-Trimethylbenzene
1,2,4-Trimethylbenzene
s-Butylbenzene
4-1sopropyl Toluene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
n-Butylbenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-Chloropropane
1,2,4-Trichlorobenzene
Hexachloro-1,3-Butadiene
Naphthalene
1,2,3-Trichlorobenzene
Dichlorodifluoromethane
Methyl tert-butyl Ether
n-Hexane

EPA 8260C in Water

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane

WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP,ADEC
WADOE,DoD-ELAP,NELAP,CALAP
WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
14-Oct-2016 16:21

Trichlorofluoromethane
Acrolein
1,1,2-Trichloro-1,2,2-Trifluoroethane
Acetone
1,1-Dichloroethene
Bromoethane
lodomethane

Methylene Chloride
Acrylonitrile

Carbon Disulfide
trans-1,2-Dichloroethene
Vinyl Acetate
1,1-Dichloroethane
2-Butanone
2,2-Dichloropropane
cis-1,2-Dichloroethene
Chloroform
Bromochloromethane
1,1,1-Trichloroethane
1,1-Dichloropropene
Carbon tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
Dibromomethane
2-Chloroethyl vinyl ether
4-Methyl-2-Pentanone
cis-1,3-Dichloropropene
Toluene
trans-1,3-Dichloropropene
2-Hexanone
1,1,2-Trichloroethane
1,3-Dichloropropane
Tetrachloroethene
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,NELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
14-Oct-2016 16:21

Ethylbenzene
1,1,1,2-Tetrachloroethane
m,p-Xylene
o-Xylene
Styrene
Bromoform
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
trans-1,4-Dichloro 2-Butene
n-Propylbenzene
Bromobenzene
Isopropyl Benzene
2-Chlorotoluene
4-Chlorotoluene
t-Butylbenzene
1,3,5-Trimethylbenzene
1,2,4-Trimethylbenzene
s-Butylbenzene
4-1sopropyl Toluene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
n-Butylbenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
Hexachloro-1,3-Butadiene
Naphthalene
1,2,3-Trichlorobenzene
Dichlorodifluoromethane
Methyl tert-butyl Ether
n-Hexane
2-Pentanone

NWTPHg in Water

Gasoline Range Organics (Tol-Nap)
Gasoline Range Organics (2MP-TMB)
Gasoline Range Organics (Tol-C12)
Gasoline Range Organics (C6-C10)
Gasoline Range Organics (C5-C12)

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAP,NELAP,CALAP,WADOE
DoD-ELAP,NELAP,CALAP,WADOE
DoD-ELAP,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
WADOE

WADOE

WADOE,DoD-ELAP
WADOE,DoD-ELAP
WADOE,DoD-ELAP
WADOE,ADEC,DoD-ELAP
WADOE,DoD-ELAP

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 14-Oct-2016 16:21
Code Description Number Expires
ADEC Alaska Dept of Environmental Conservation UST-033 05/06/2017
CALAP California Department of Public Health CAELAP 2748 02/28/2018
DoD-ELAP DoD-Environmental Laboratory Accreditation Program 66169 03/30/2017
NELAP ORELAP - Oregon Laboratory Accreditation Program WA100006 05/11/2017
WADOE WA Dept of Ecology C558 06/30/2017
WA-DW Ecology - Drinking Water C558 06/30/2017
Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 e Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6201




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 14-Oct-2016 16:21

DET
ND
NR
dry
RPD

[2€]

Notes and Definitions
This analyte is not detected above the applicable reporting or detection limit.
Estimated value for a GC/MS analyte detected and confirmed by an analyst but with low spectral match parameters.
Estimated concentration value detected below the reporting limit.
The analyte concentration exceeds the upper limit of the calibration range of the instrument established by the initial calibration (ICAL)

Analyte DETECTED

Analyte NOT DETECTED at or above the reporting limit
Not Reported

Sample results reported on a dry weight basis

Relative Percent Difference

Indicates this result was quantified on the second column on a dual column analysis.




Analytical Resources, Incorporated
Analytical Chemists and Consultants

28 December 2016

Julia Schwarz
Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100

Federal Way, WA 98001

RE: Circle K

Please find enclosed sample receipt documentation and analytical results for samples from the project referenced

above.

Sample analyses were performed according to ARI's Quality Assurance Plan and any provided project specific
Quality Assurance Plan. Each analytical section of this report has been approved and reviewed by an analytical
peer, the appropriate Laboratory Supervisor or qualified substitute, and a technical reviewer.

Should you have any questions or problems, please feel free to contact us at your convenience.

Associated Work Order(s)

Associated SDG ID(s)

16L0126 N/A

I certify that this data package is in compliance with the terms and conditions of the contract, both technically
and for completeness, for other than the conditions detailed in the enclose Narrative. ARI, an accredited
laboratory, certifies that the report results for which ARI is accredited meets all the reqirements of the
accrediting body. A list of certified analyses, accreditations, and expiration dates is included in this report.

Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or

his/her designee, as verified by the following signature.

Analytical Resources, Inc.

Y

Amanda Volgardsen For Mark Harris, Project Manager

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.
e, @
s e £
2 T PJLA Testing
Cert# 100006 Accreditation # 66169

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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0 Analytical Resources, Incorporated Printed: 12/9/2016 11:43:55AM
Analytical Chemists and Consultants
WORK ORDER
16L0126
Client: Kennedy Jenks Consultants Project Manager: Mark Harris

Project: Circle K

Project Number: 1696010.00

Container ID

Preservation Confirmation

Container Type pH

16L0126-01 A VOA Vial, Clear, 40 mL, HCL
16L0126-01 B VOA Vial, Clear, 40 mL, HCL
16L0126-01 C VOA Vial, Clear, 40 mL, HCL
16L0126-02 A VOA Vial, Clear, 40 mL, HCL
16L0126-02 B VOA Vial, Clear, 40 mL, HCL
16L0126-02 C VOA Vial, Clear, 40 mL, HCL

16L.0126-03 A

VOA Vial, Clear, 40 mL, HCL

16L0126-03 B

VOA Vial, Clear, 40 mL, HCL

16L0126-03 C

VOA Vial, Clear, 40 mL, HCL

16L0126-04 A VOA Vial, Clear, 40 mL, HCL
16L0126-04 B VOA Vial, Clear, 40 mL, HCL
16L0126-04 C VOA Vial, Clear, 40 mL, HCL
16L0126-05 A VOA Vial, Clear, 40 mL, HCL

16L.0126-05 B

VOA Vial, Clear, 40 mL, HCL

16L0126-05 C

VOA Vial, Clear, 40 mL, HCL

16L0126-06 A

VOA Vial, Clear, 40 mL, HCL

16L0126-06 B

VOA Vial, Clear, 40 mL, HCL

16L.0126-06 C

VOA Vial, Clear, 40 mL, HCL

16L0126-07 A VOA Vial, Clear, 40 mL, HCL
16L0126-07 B VOA Vial, Clear, 40 mL, HCL
16L0126-07 C VOA Vial, Clear, 40 mL, HCL
16L0126-08 A VOA Vial, Clear, 40 mL, HCL

16L0126-08 B

VOA Vial, Clear, 40 mL, HCL

16L0126-08 C

VOA Vial, Clear, 40 mL, HCL

16L0126-09 A

VOA Vial, Clear, 40 mL, HCL

16L0126-09 B

VOA Vial, Clear, 40 mL, HCL

16L0126-09 C

VOA Vial, Clear, 40 mL, HCL

16L0126-09 D

VOA Vial, Clear, 40 mL, HCL

16L0126-09 E

VOA Vial, Clear, 40 mL, HCL

16L.0126-09 F VOA Vial, Clear, 40 mL, HCL
16L0126-09 G HDPE NM, 500 mL, 1:1 HNO3 "o Z 555
|
Reviewed By Date Page 6 of 10
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Printed: 12/9/2016 11:43:55AM

WORK ORDER

16L0126

Client: Kennedy Jenks Consultants

Project: Circle K

Project Manager: Mark Harris
Project Number: 1696010.00

16L0126-10 A

VOA Vial, Clear, 40 mL, HCL

16L0126-10 B

VOA Vial, Clear, 40 mL, HCL

16L0126-10 C

VOA Vial, Clear, 40 mL, HCL

16L0126-10 D

VOA Vial, Clear, 40 mL

16L0126-10 E

VOA Vial, Clear, 40 mL

16L0126-10 F

VOA Vial, Clear, 40 mL

16L0126-10 G

Small OJ, 500 mL

16L0126-10 H

Small OJ, 500 mL

16L0126-10 1 Small OJ, 500 mL, ZnOAC whib=> £ Wil
16L0126-10 J HDPE NM, 500 mL, 1:1 HNO3 (FF) z 7 S
16L0126-11 A VOA Vial, Clear, 40 mL, HCL ;
16L0126-11 B VOA Vial, Clear, 40 mL, HCL

161.0126-11 C VOA Vial, Clear, 40 mL, HCL

16L0126-12 A VOA Vial, Clear, 40 mL, HCL

16L0126-12 B VOA Vial, Clear, 40 mL, HCL

16L0126-12 C VOA Vial, Clear, 40 mL, HCL

16L.0126-13 A VOA Vial, Clear, 40 mL, HCL

16L0126-13 B VOA Vial, Clear, 40 mL, HCL

16L0126-13 C VOA Vial, Clear, 40 mL, HCL

16L0126-14 A VOA Vial, Clear, 40 mL, HCL

16L.0126-14 B VOA Vial, Clear, 40 mL, HCL

16L.0126-14 C VOA Vial, Clear, 40 mL, HCL

16L0126-14 D VOA Vial, Clear, 40 mL

16L0126-14 E VOA Vial, Clear, 40 mL

16L0126-14 F VOA Vial, Amber, 40 mL

161.0126-14 G Small OJ, 500 mL

16L.0126-14 H Small OJ, 500 mL

16L0126-14 1 Small OJ, 500 mL, ZnOAC LA Tl
161.0126-14 ] HDPE NM, 500 mL, 1:1 HNO3 (FF) 2 VasS

16L0126-15 A

VOA Vial, Clear, 40 mL, HCL

16L0126-15 B

VOA Vial, Clear, 40 mL, HCL

16L0126-15 C

VOA Vial, Clear, 40 mL, HCL

16L.0126-16 A

VOA Vial, Clear, 40 mL, HCL

16L0126-16 B

VOA Vial, Clear, 40 mL, HCL

Reviewed By

Date

Page 7 of 10




G

Analytical Resources, Incorporated
Analytical Chemists and Consultants

WORK ORDER

16L0126

Printed: 12/9/2016 11:43:55AM

Client: Kennedy Jenks Consultants

Project: Circle K

Project Manager: Mark Harris
Project Number: 1696010.00

16L0126-16 C

VOA Vial, Clear, 40 mL, HCL

16L0126-16 D

VOA Vial, Clear, 40 mL

161.0126-16 E VOA Vial, Clear, 40 mL

161.0126-16 F VOA Vial, Clear, 40 mL

161.0126-16 G Small OJ, 500 mL

161.0126-16 H Small OJ, 500 mL

16L0126-16 Small OJ, 500 mL, ZnOAC 29 =l

16L0126-16 ] HDPE NM, 500 mL, 1:1 HNO3 (FF) 2 2 er;@;

16L0126-17 A VOA Vial, Clear, 40 mL, HCL i

16L0126-17 B VOA Vial, Clear, 40 mL, HCL

161.0126-17 C VOA Vial, Clear, 40 mL, HCL

161.0126-17 D VOA Vial, Clear, 40 mL, HCL

16L0126-17 E VOA Vial, Clear, 40 mL, HCL

16L.0126-17 F VOA Vial, Clear, 40 mL, HCL

16L0126-17 G HDPE NM, 500 mL, 1:1 HNO3 Fag ih"wh—b
1

161.0126-18 A

VOA Vial, Clear, 40 mL, HCL

161.0126-18 B

VOA Vial, Clear, 40 mL, HCL

16L0126-18 C

VOA Vial, Clear, 40 mL, HCL

16L0126-18 D

VOA Vial, Clear, 40 mL, HCL

16L0126-18 E

VOA Vial, Clear, 40 mL, HCL

16L0126-18 F

VOA Vial, Clear, 40 mL, HCL

16L0126-18 G

VOA Vial, Clear, 40 mL

16L0126-18 H

VOA Vial, Clear, 40 mL

16L0126-18 1

VOA Vial, Clear, 40 mL

16L0126-18 1

Small OJ, 500 mL

16L0126-18 K

Small OJ, 500 mL

161.0126-18 L

Small OJ, 500 mL, ZnOAC

16L.0126-18 M

HDPE NM, 500 mL, 1:1 HNO3

16L.0126-19 A

VOA Vial, Clear, 40 mL, HCL

16L0126-19 B

VOA Vial, Clear, 40 mL, HCL

16L.0126-19 C

VOA Vial, Clear, 40 mL, HCL

16L0126-20 A

VOA Vial, Clear, 40 mL, HCL

16L0126-20 B

VOA Vial, Clear, 40 mL, HCL

16L0126-20 C

VOA Vial, Clear, 40 mL, HCL

Reviewed By

Date

Page 8 of 10




0 Analytical Resources, Incorporated Printed: 12/9/2016 11:43:55AM
Analytical Chemists and Consultants
WORK ORDER
161.0126
Client: Kennedy Jenks Consultants Project Manager: Mark Harris
Project: Circle K Project Number: 1696010.00
16L0126-20 D VOA Vial, Clear, 40 mL, HCL
16L0126-21 A HDPE NM, 500 mL, 1:1 HNO3 (FF) 4 o | =<5
\
1T~ \2-9-[6
Preservation Confirmed By Date

Reviewed By Date Page 9 of 10



Analytical Resources, Incorporated

Analytical Chemists and Consultants COOler Receipt FOrm

ARI Client: ELQ"\"“’ ‘i{( B&\\‘Cg Project Name: Cl‘(‘f»(& -

COC No(s): i NA Deliverad by: Fed-Ex UPS Courier l@e_‘l?}.f.e; ther:

Assigned ARIJob Mo Lo LOI 26

Preliminary Examination Phase:

Tracking No: @B

Were intact, properly signed and dated custody séals attached to the outside of to cooler? YES @Oj
Were custody papers included with the CoOIer? ................ocoooeoieo @ NO
Were custody papers properly filled out (ink, signed, 8t¢) ......ocooooveooo @ NO
Temperaturs of Cooler(s) (°C) {recommended 2.0-6.0 °C for chemistry) @ O ) %
Time: : = - .
If cooler temperaturs is out of compliance fill out form 00070F X Temp Gun IDg;_DE0 527 (c
T o P o P é —
Ceoler Accepted by: \ Date: \ > 8 ( Time: \7 2. %

Complete custody forms and attach all shipping documents

Log-In Phase:

Was a temperature blank included in the Co0ler? ........oveiveoeeooos oo YES NO
What kind of packing material was used? ... Bubble Wra@t Ice"Gel Packs Baggies Foam Block Paper Other:
...._-—'—"j E=—

Was sufficient ice used (if appropriate)? ....ooovevveveiie oo NA @ NO

Were all bottles sealed in individual plastic bags?

YES
Did all bottles arrive in good condition (UNBICKEM)Z w.v..vvvvvevrcveees oo s oo @ NO
Were all bottle lzbels complete and legible? ..........oeiie oo @ NO
Did the number of containers listed on COC match with the number of containers received? ................ YES @

Did all bottle lzbels and tags agres with custody papers? ..........

Wers all boitles used correct for the requested analyses? YE NO
Do any of the analyses (botiles) requirs preservation? (zsttach preservation shest, excluding VOCs)... A % NO
Were all VOC vials fres of air Bubblas? ....oooviivee oo NA YES @
Was sufiicient amount of sample sent in each bottle? ..o @S NO
Data VOC Trip Blark was madg 8t ARL...........coo.ooovoooo oo NA {25
Was Sample Split by ARI : & YES Date/Time: Equipment: Split by:

Samples Logged by: /_l:/L' Dk { 2 _(i ~{ L) Time: 09 3‘3

** Nofify Project Manager of discrepancies or concerns **

Sample |D on Botile Sample ID oﬁ cocC Sample ID on Botile Sample ID on COC

Add.'flonal Notes, Discrepancies, & Resolutions:

o€ VoA uels xﬁwi MW -G (61207 ~PosT b{xc«vlpf’ é bles
C  Says YRee art | adeorars o Mune=3=[CN20 o
C%Jsv = Scmﬁws wRr %Qe\fec( UOK!{DML del WA wals, ah

By: Daie: lx SO0l H‘\N_ 3 L_Oﬁu)\ FCen
V—S.m:;-.!ikjr Bubbles | Fecgnies | 1ARGE AT Bibides Small 2 “sm™ (<2 mm ) . i P H-C)
- =2 25 mm _ : > A mm Peabubbles = “pb” (2 to <4 mm) BET)C
s ° s @ @ : Ty o
Cos 4 e @ % % Large > “jg" (4 to<6 mm) Ci"l-d(
= = Headspace < “hs” (>6 mm) \Bi\ -
Top Blanks  ore Ml Cnoy B%d o COC-
0016F Cooler Receipt Form Revision 014

0 No dma wittn o~ cOC Do _;zlmf M\N H]lst 7,0%" (oot
o lebel  Gnd sawple kel (2 {(00.



Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:

Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received

MW-2-161207 16L0126-01 Water 07-Dec-2016 14:30 08-Dec-2016 17:25
MW-4-161208 16L0126-02 Water 08-Dec-2016 16:00 08-Dec-2016 17:25
MW-6-161207 16L0126-03 Water 07-Dec-2016 11:45 08-Dec-2016 17:25
MW-7-161208 16L0126-04 Water 08-Dec-2016 08:45 08-Dec-2016 17:25
MW-8-161207 16L0126-05 Water 07-Dec-2016 09:55 08-Dec-2016 17:25
MW-9-161207 16L0126-06 Water 07-Dec-2016 10:35 08-Dec-2016 17:25
MW-10-161207 16L0126-07 Water 07-Dec-2016 11:45 08-Dec-2016 17:25
MW-11-161207 16L0126-08 Water 07-Dec-2016 14:55 08-Dec-2016 17:25
MW-13-161208 16L0126-09 Water 08-Dec-2016 13:55 08-Dec-2016 17:25
MW-14-161207 16L0126-10 Water 07-Dec-2016 16:35 08-Dec-2016 17:25
MW-15-161207 16L0126-11 Water 07-Dec-2016 15:40 08-Dec-2016 17:25
MW-16-161207-PRE 16L0126-12 Water 07-Dec-2016 09:50 08-Dec-2016 17:25
MW-16-161207-POST 16L0126-13 Water 07-Dec-2016 10:38 08-Dec-2016 17:25
MW-17-161207 16L0126-14 Water 07-Dec-2016 16:10 08-Dec-2016 17:25
MW-18-161207 16L0126-15 Water 07-Dec-2016 15:15 08-Dec-2016 17:25
MW-19-161208 16L0126-16 Water 08-Dec-2016 12:15 08-Dec-2016 17:25
MW-20-161208 16L0126-17 Water 08-Dec-2016 09:50 08-Dec-2016 17:25
MW-21-161208 16L0126-18 Water 08-Dec-2016 14:50 08-Dec-2016 17:25
Dup-1-161208 16L0126-19 Water 08-Dec-2016 00:00 08-Dec-2016 17:25
Trip Blanks 16L0126-20 Water 07-Dec-2016 00:00 08-Dec-2016 17:25
MW-21-161208 16L0126-21 Water 08-Dec-2016 14:50 08-Dec-2016 17:25

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202



Analytical Resources, Incorporated
Analytical Chemists and Consultants Analytical Report

Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

Case Narrative
CASE NARRATIVE

Client: Kennedy Jenks Consultants
Project: Circle K
Workorder: 16L0126

Sample receipt

Twenty samples and trip blanks were received December 8, 2016 under ARI workorder 16L0126. For details regarding
sample receipt, please refer to the Cooler Receipt Form.

Gasoline by NWTPH-gq (GC/MS)

The sample(s) were run within the recommended holding times.

Initial and continuing calibrations were within method requirements.

Internal standard areas were within limits.

The sample surrogate percent recovery for MW-19-161208 and MW-20-161208 was out of control high for Toluene-d8.
The method blank(s) were clean at the reporting limits.

The LCS/LCSD percent recoveries were within control limits.

Volatiles - EPA Method SW8260C

The sample(s) were run within the recommended holding times.
Initial and continuing calibrations were within method requirements.
Internal standard areas were within limits.

The sample surrogate percent recovery for MW-19-161208 and MW-20-161208 was out of control high for
1,2-Dichloroethane-d4, and out of control low for Toluene-d8. The samples were re-analyzed, no further actions were taken.

The method blank BEL0337 has Toluene contamination. All associated samples that contain this analye have been flagged
with a "B" qualifier.

The LCS/LCSD percent recoveries and RPD were within control limits.

Methane - MEE by RSK175

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

The sample(s) were run within the recommended holding times.

Initial and continuing calibrations were within method requirements.
The surrogate percent recoveries were within control limits.

The method blank(s) were clean at the reporting limits.

The LCS/LCSD percent recoveries and RPD were within control limits.

Total and Dissolved Metals - EPA Method 6010C

The sample(s) were digested and analyzed within the recommended holding times.

Initial and continuing calibrations were within method requirements.

The method blank BEL0303 has Iron contamination below ARI's reporting limits. The Iron has been flagged with a "J"

qualifier on the blank.

The LCS percent recoveries were within control limits.

Wet Chemistry

The Sulfide samples were received outside of the seven day recommended holding time. The Sulfide analysis has been

flagged with an "H" qualifier.
Initial and continuing calibrations were within method requirements.
The method blank(s) were clean at the reporting limits.

The LCS percent recoveries were within control limits.

The matrix spike/matrix spike duplicate percent recoveries and RPD were within control limits.

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58
MW-2-161207

16L0126-01 (Water)

Volatile Organic Compounds

Method: EPA 8260C
Instrument: NT2

Sampled: 12/07/2016 14:30
Analyzed: 12/09/2016 16:22

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BEL0253 Sample Size: 10 mL

Prepared: 12/09/2016 11:07 Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 ND ug/L 8]
Toluene 108-88-3 1 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.20 ND ug/L U
m,p-Xylene 179601-23-1 1 0.40 ND ug/L U
0-Xylene 95-47-6 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 106 %
Surrogate: Toluene-d8 80-120 % 98.6 %
Surrogate: 4-Bromofluorobenzene 80-120 % 972 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 996 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

Volatile Organic Compounds

MW-2-161207
16L0126-01 (Water)

Method: NWTPHg
Instrument: NT2

Sampled: 12/07/2016 14:30
Analyzed: 12/09/2016 16:22

Sample Preparation:
Preparation Batch: BEL0253
Prepared: 12/09/2016 11:07

Preparation Method: EPA 5030 (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 100 ND ug/L U
Surrogate: Toluene-d8 80-120 % 986 %

Surrogate: 4-Bromofluorobenzene

80-120 % 97.2 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58
MW-4-161208

16L0126-02 (Water)

Volatile Organic Compounds

Method: EPA 8260C

Sampled: 12/08/2016 16:00
Instrument: NT2

Analyzed: 12/09/2016 16:45

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BEL0253 Sample Size: 0.4 mL

Prepared: 12/09/2016 11:07 Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 5.00 17.6 ug/L
Toluene 108-88-3 1 5.00 30.0 ug/L
Ethylbenzene 100-41-4 1 5.00 606 ug/L
m,p-Xylene 179601-23-1 1 10.0 2770 ug/L
0-Xylene 95-47-6 1 5.00 664 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 111 %
Surrogate: Toluene-d8 80-120 % 100 %
Surrogate: 4-Bromofluorobenzene 80-120 % 96.3 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 102 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

MW-4-161208
16L0126-02 (Water)

Volatile Organic Compounds

Method: NWTPHg
Instrument: NT2

Sampled: 12/08/2016 16:00
Analyzed: 12/09/2016 16:45

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)
Preparation Batch: BEL0253
Prepared: 12/09/2016 11:07

Sample Size: 0.4 mL
Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 2500 28000 ug/L
HC ID: GAS
Surrogate: Toluene-d8 80-120 % 100 %

Surrogate: 4-Bromofluorobenzene

80-120 % 96.3 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58
MW-6-161207

16L.0126-03 (Water)

Volatile Organic Compounds

Method: EPA 8260C
Instrument: NT2

Sampled: 12/07/2016 11:45
Analyzed: 12/09/2016 17:06

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BEL0253 Sample Size: 10 mL

Prepared: 12/09/2016 11:07 Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 16.5 ug/L
Toluene 108-88-3 1 0.20 1.56 ug/L
Ethylbenzene 100-41-4 1 0.20 1.64 ug/L
m,p-Xylene 179601-23-1 1 0.40 1.88 ug/L
0-Xylene 95-47-6 1 0.20 0.70 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 106 %
Surrogate: Toluene-d8 80-120 % 99.1 %
Surrogate: 4-Bromofluorobenzene 80-120 % 945 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 101 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

MW-6-161207
16L.0126-03 (Water)

Volatile Organic Compounds

Method: NWTPHg
Instrument: NT2

Sampled: 12/07/2016 11:45
Analyzed: 12/09/2016 17:06

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)
Preparation Batch: BEL0253 Sample Size: 10 mL
Prepared: 12/09/2016 11:07 Final Volume: 10 mL
Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 100 101 ug/L

HC ID: GAS

Surrogate: Toluene-d8

Surrogate: 4-Bromofluorobenzene

80-120 % 99.1 %
80-120 % 945 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants Project: Circle K

32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:

Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

MW-7-161208
16L.0126-04 (Water)

Volatile Organic Compounds
Method: EPA 8260C Sampled: 12/08/2016 08:45

Instrument: NT2 Analyzed: 12/09/2016 17:26

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BEL0253 Sample Size: 10 mL

Prepared: 12/09/2016 11:07 Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 ND ug/L 8]
Toluene 108-88-3 1 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.20 ND ug/L U
m,p-Xylene 179601-23-1 1 0.40 ND ug/L U
0-Xylene 95-47-6 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 107 %
Surrogate: Toluene-d8 80-120 % 98.6 %
Surrogate: 4-Bromofluorobenzene 80-120 % 96.0 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 99.7 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

Volatile Organic Compounds

MW-7-161208
16L0126-04 (Water)

Method: NWTPHg
Instrument: NT2

Sampled: 12/08/2016 08:45
Analyzed: 12/09/2016 17:26

Sample Preparation:
Preparation Batch: BEL0253
Prepared: 12/09/2016 11:07

Preparation Method: EPA 5030 (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 100 ND ug/L U
Surrogate: Toluene-d8 80-120 % 986 %

Surrogate: 4-Bromofluorobenzene

80-120 % 96.0 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants Project: Circle K

32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:

Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

MW-8-161207
16L.0126-05 (Water)

Volatile Organic Compounds
Method: EPA 8260C Sampled: 12/07/2016 09:55

Instrument: NT2 Analyzed: 12/09/2016 17:50

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BEL0253 Sample Size: 0.2 mL

Prepared: 12/09/2016 11:07 Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 10.0 11.3 ug/L
Toluene 108-88-3 1 10.0 1390 ug/L
Ethylbenzene 100-41-4 1 10.0 1800 ug/L
m,p-Xylene 179601-23-1 1 20.0 5590 ug/L
0-Xylene 95-47-6 1 10.0 2360 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 117 %
Surrogate: Toluene-d8 80-120 % 101 %
Surrogate: 4-Bromofluorobenzene 80-120 % 96.4 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 100 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

MW-8-161207
16L.0126-05 (Water)

Volatile Organic Compounds

Method: NWTPHg
Instrument: NT2

Sampled: 12/07/2016 09:55
Analyzed: 12/09/2016 17:50

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)
Preparation Batch: BEL0253
Prepared: 12/09/2016 11:07

Sample Size: 0.2 mL
Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 5000 65700 ug/L
HC ID: GAS
Surrogate: Toluene-d8 80-120 % 101 %

Surrogate: 4-Bromofluorobenzene

80-120 % 96.4 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants Project: Circle K

32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:

Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

MW-9-161207
16L.0126-06 (Water)

Volatile Organic Compounds
Method: EPA 8260C Sampled: 12/07/2016 10:35

Instrument: NT2 Analyzed: 12/09/2016 18:13

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BEL0253 Sample Size: 1 mL

Prepared: 12/09/2016 11:07 Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 2.00 2.05 ug/L
Toluene 108-88-3 1 2.00 10.6 ug/L
Ethylbenzene 100-41-4 1 2.00 125 ug/L
m,p-Xylene 179601-23-1 1 4.00 203 ug/L
0-Xylene 95-47-6 1 2.00 21.3 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 116 %
Surrogate: Toluene-d8 80-120 % 101 %
Surrogate: 4-Bromofluorobenzene 80-120 % 954 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 101 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

MW-9-161207
16L.0126-06 (Water)

Volatile Organic Compounds

Method: NWTPHg
Instrument: NT2

Sampled: 12/07/2016 10:35
Analyzed: 12/09/2016 18:13

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BEL0253 Sample Size: 1 mL

Prepared: 12/09/2016 11:07 Final Volume: 10 mL

Reporting

Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 1000 7910 ug/L
HC ID: GRO
Surrogate: Toluene-d8 80-120 % 101 %

Surrogate: 4-Bromofluorobenzene

80-120 % 954 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

MW-10-161207
16L.0126-07 (Water)

Volatile Organic Compounds

Method: EPA 8260C
Instrument: NT2

Sampled: 12/07/2016 11:45
Analyzed: 12/12/2016 11:02

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BEL0281 Sample Size: 10 mL

Prepared: 12/12/2016 11:02 Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 ND ug/L 8]
Toluene 108-88-3 1 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.20 ND ug/L U
m,p-Xylene 179601-23-1 1 0.40 ND ug/L U
o-Xylene 95-47-6 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 105 %
Surrogate: Toluene-d8 80-120 % 97.8 %
Surrogate: 4-Bromofluorobenzene 80-120 % 948 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 101 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

Volatile Organic Compounds

MW-10-161207
16L.0126-07 (Water)

Method: NWTPHg
Instrument: NT2

Sampled: 12/07/2016 11:45
Analyzed: 12/12/2016 11:02

Sample Preparation:
Preparation Batch: BEL0281
Prepared: 12/12/2016 11:02

Preparation Method: EPA 5030 (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 100 ND ug/L U
Surrogate: Toluene-d8 80-120 % 97.8 %

Surrogate: 4-Bromofluorobenzene

80-120 % 94.8 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

MW-11-161207
16L.0126-08 (Water)

Volatile Organic Compounds

Method: EPA 8260C
Instrument: NT2

Sampled: 12/07/2016 14:55
Analyzed: 12/12/2016 11:22

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BEL0281 Sample Size: 10 mL

Prepared: 12/12/2016 11:22 Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 ND ug/L 8]
Toluene 108-88-3 1 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.20 ND ug/L U
m,p-Xylene 179601-23-1 1 0.40 ND ug/L U
o-Xylene 95-47-6 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 102 %
Surrogate: Toluene-d8 80-120 % 98.3 %
Surrogate: 4-Bromofluorobenzene 80-120 % 976 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 97.7 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

Volatile Organic Compounds

MW-11-161207
16L.0126-08 (Water)

Method: NWTPHg
Instrument: NT2

Sampled: 12/07/2016 14:55
Analyzed: 12/12/2016 11:22

Sample Preparation:
Preparation Batch: BEL0281
Prepared: 12/12/2016 11:22

Preparation Method: EPA 5030 (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 100 ND ug/L U
Surrogate: Toluene-d8 80-120 % 98.3 %

Surrogate: 4-Bromofluorobenzene

80-120 % 97.6 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58
MW-13-161208
16L.0126-09 (Water)
Volatile Organic Compounds
Method: EPA 8260C Sampled: 12/08/2016 13:55
Instrument: NT2 Analyzed: 12/12/2016 11:45
Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)
Preparation Batch: BEL0281 Sample Size: 0.2 mL
Prepared: 12/12/2016 11:45 Final Volume: 10 mL
Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 10.0 1120 ug/L
Toluene 108-88-3 1 10.0 949 ug/L
Ethylbenzene 100-41-4 1 10.0 808 ug/L
m,p-Xylene 179601-23-1 1 20.0 3290 ug/L
0-Xylene 95-47-6 1 10.0 1060 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 109 %
Surrogate: Toluene-d8 80-120 % 101 %
Surrogate: 4-Bromofluorobenzene 80-120 % 984 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 101 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

MW-13-161208
16L.0126-09 (Water)

Volatile Organic Compounds

Method: NWTPHg
Instrument: NT2

Sampled: 12/08/2016 13:55
Analyzed: 12/12/2016 11:45

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)
Preparation Batch: BEL0281
Prepared: 12/12/2016 11:45

Sample Size: 0.2 mL
Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 5000 40000 ug/L
HC ID: GAS
Surrogate: Toluene-d8 80-120 % 101 %

Surrogate: 4-Bromofluorobenzene

80-120 % 984 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

MW-13-161208
16L.0126-09 (Water)

Metals and Metallic Compounds

Method: EPA 6010C

Sampled: 12/08/2016 13:55
Instrument: ICP2

Analyzed: 12/13/2016 17:59
Sample Preparation: Preparation Method: TWC EPA 3010A
Preparation Batch: BEL0301 Sample Size: 25 mL
Prepared: 12/12/2016 16:10 Final Volume: 25 mL
Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Lead 7439-92-1 1 0.0200 ND mg/L U

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

MW-14-161207
16L0126-10 (Water)

Wet Chemistry

Method: SM 2320 B-97
Instrument: Accumet AR60

Sampled: 12/07/2016 16:35
Analyzed: 12/09/2016 14:45

Sample Preparation: Preparation Method: No Prep Wet Chem
Preparation Batch: BEL0264

Prepared: 12/09/2016 14:15

Sample Size: 100 mL
Final Volume: 100 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Alkalinity, Total 1 1.00 173 mg/L CaCO3

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58
MW-14-161207
16L.0126-10 (Water)
Wet Chemistry
Method: SM 4500-NO3™ 1-00 Sampled: 12/07/2016 16:35

Instrument: [CALC] Analyzed: 12/09/2016 13:58

Sample Preparation: Preparation Method: [CALC]
Preparation Batch: [CALC]
Prepared: 12/09/2016 10:50 Final Volume: 1
Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Nitrate-N 14797-55-8 1 0.020 ND mg/L
Instrument: LACHAT?2 Analyzed: 12/09/2016 13:58
Sample Preparation: Preparation Method: No Prep Wet Chem
Preparation Batch: BEL0250 Sample Size: 10 mL
Prepared: 12/09/2016 10:50 Final Volume: 10 mL
Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Nitrite-N 14797-65-0 1 0.010 2.53 mg/L
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

MW-14-161207
16L0126-10 (Water)

Wet Chemistry

Method: SM 4500-S2 D-00

Sampled: 12/07/2016 16:35
Instrument: DX500

Analyzed: 12/15/2016 16:54
Sample Preparation: Preparation Method: No Prep Wet Chem
Preparation Batch: BEL0430 Sample Size: 5 mL
Prepared: 12/15/2016 16:14 Final Volume: 5 mL
Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Sulfide 18496-25-8 1 0.050 0.511 mg/L H

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

MW-14-161207
16L0126-10 (Water)

Wet Chemistry

Method: SM 4500-SO4 G-97

Sampled: 12/07/2016 16:35
Instrument: LACHAT1

Analyzed: 12/13/2016 10:50
Sample Preparation: Preparation Method: No Prep Wet Chem
Preparation Batch: BEL0315 Sample Size: 10 mL
Prepared: 12/13/2016 07:23 Final Volume: 10 mL
Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Sulfate 14808-79-8 1 2.00 14.8 mg/L

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58
MW-14-161207
16L.0126-10 (Water)
Volatile Organic Compounds
Method: EPA 8260C Sampled: 12/07/2016 16:35

Instrument: NT2 Analyzed: 12/12/2016 12:46

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BEL0281 Sample Size: 10 mL

Prepared: 12/12/2016 12:46 Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 ND ug/L 8]
Toluene 108-88-3 1 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.20 ND ug/L U
m,p-Xylene 179601-23-1 1 0.40 ND ug/L U
0-Xylene 95-47-6 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 106 %
Surrogate: Toluene-d8 80-120 % 101 %
Surrogate: 4-Bromofluorobenzene 80-120 % 979 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 98.7 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

Volatile Organic Compounds

MW-14-161207
16L0126-10 (Water)

Method: NWTPHg
Instrument: NT2

Sampled: 12/07/2016 16:35
Analyzed: 12/12/2016 12:46

Sample Preparation:
Preparation Batch: BEL0281
Prepared: 12/12/2016 12:46

Preparation Method: EPA 5030 (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 100 ND ug/L U
Surrogate: Toluene-d8 80-120 % 101 %

Surrogate: 4-Bromofluorobenzene

80-120 % 979 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants

Project: Circle K

32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00

Federal Way, WA 98001

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

Dissolved Gases

MW-14-161207
16L0126-10 (Water)

Method: EPA RSK-175
Instrument: FID6

Sampled: 12/07/2016 16:35
Analyzed: 12/12/2016 10:44

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BEL0278
Prepared: 12/12/2016 08:26

Sample Size: 10 mL
Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Methane 74-82-8 1 0.65 725 ug/L
Surrogate: Propane 72-122 % 83.6 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

Metals and Metallic Compounds (dissolved)

MW-14-161207
16L0126-10 (Water)

Method: EPA 6010C
Instrument: ICP2

Sampled: 12/07/2016 16:35
Analyzed: 12/13/2016 18:40

Sample Preparation: Preparation Method: WMN (No Prep)
Preparation Batch: BEL0303
Prepared: 12/12/2016 17:20

Sample Size: 50 mL
Final Volume: 50 mL

Detection Reporting

Analyte CAS Number  Dilution Limit Limit Result Units Notes
Iron, Dissolved 7439-89-6 1 0.0013 0.0500 0.421 mg/L
Manganese, Dissolved 7439-96-5 1 0.0010 0.0706 mg/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

Wet Chemistry

MW-14-161207
16L0126-10RE1 (Water)

Method: SM 4500-NO3™ 1-00
Instrument: LACHAT2

Sampled: 12/07/2016 16:35
Analyzed: 12/09/2016 14:23

Sample Preparation:
Preparation Batch: BEL0250
Prepared: 12/09/2016 10:50

Preparation Method: No Prep Wet Chem

Sample Size: 10 mL
Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Nitrate + Nitrite as N 5 0.050 2.57 mg/L D

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

MW-15-161207
16L0126-11 (Water)

Volatile Organic Compounds

Method: EPA 8260C
Instrument: NT2

Sampled: 12/07/2016 15:40
Analyzed: 12/12/2016 13:07

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BEL0281 Sample Size: 10 mL

Prepared: 12/12/2016 13:07 Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 ND ug/L 8]
Toluene 108-88-3 1 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.20 ND ug/L U
m,p-Xylene 179601-23-1 1 0.40 ND ug/L U
o-Xylene 95-47-6 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 104 %
Surrogate: Toluene-d8 80-120 % 97.6 %
Surrogate: 4-Bromofluorobenzene 80-120 % 944 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 102 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

Volatile Organic Compounds

MW-15-161207
16L0126-11 (Water)

Method: NWTPHg
Instrument: NT2

Sampled: 12/07/2016 15:40
Analyzed: 12/12/2016 13:07

Sample Preparation:
Preparation Batch: BEL0281
Prepared: 12/12/2016 13:07

Preparation Method: EPA 5030 (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 100 ND ug/L U
Surrogate: Toluene-d8 80-120 % 976 %

Surrogate: 4-Bromofluorobenzene

80-120 % 944 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

MW-16-161207-PRE
16L0126-12 (Water)

Volatile Organic Compounds

Method: EPA 8260C
Instrument: NT2

Sampled: 12/07/2016 09:50
Analyzed: 12/12/2016 13:27

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BEL0281 Sample Size: 10 mL

Prepared: 12/12/2016 13:27 Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 ND ug/L 8]
Toluene 108-88-3 1 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.20 ND ug/L U
m,p-Xylene 179601-23-1 1 0.40 ND ug/L U
0-Xylene 95-47-6 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 105 %
Surrogate: Toluene-d8 80-120 % 97.9 %
Surrogate: 4-Bromofluorobenzene 80-120 % 937 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 100 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

Volatile Organic Compounds

MW-16-161207-PRE
16L0126-12 (Water)

Method: NWTPHg
Instrument: NT2

Sampled: 12/07/2016 09:50
Analyzed: 12/12/2016 13:27

Sample Preparation:
Preparation Batch: BEL0281
Prepared: 12/12/2016 13:27

Preparation Method: EPA 5030 (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 100 ND ug/L U
Surrogate: Toluene-d8 80-120 % 979 %

Surrogate: 4-Bromofluorobenzene

80-120 % 937 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

MW-16-161207-POST
16L0126-13 (Water)

Volatile Organic Compounds

Method: EPA 8260C
Instrument: NT2

Sampled: 12/07/2016 10:38
Analyzed: 12/12/2016 13:48

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BEL0281 Sample Size: 10 mL

Prepared: 12/12/2016 13:48 Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 ND ug/L 8]
Toluene 108-88-3 1 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.20 ND ug/L U
m,p-Xylene 179601-23-1 1 0.40 ND ug/L U
o-Xylene 95-47-6 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 106 %
Surrogate: Toluene-d8 80-120 % 96.1 %
Surrogate: 4-Bromofluorobenzene 80-120 % 94.3 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 994 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

Volatile Organic Compounds

MW-16-161207-POST
16L0126-13 (Water)

Method: NWTPHg
Instrument: NT2

Sampled: 12/07/2016 10:38
Analyzed: 12/12/2016 13:48

Sample Preparation:
Preparation Batch: BEL0281
Prepared: 12/12/2016 13:48

Preparation Method: EPA 5030 (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 100 ND ug/L U
Surrogate: Toluene-d8 80-120 % 96.1 %

Surrogate: 4-Bromofluorobenzene

80-120 % 943 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

MW-17-161207
16L0126-14 (Water)

Wet Chemistry

Method: SM 2320 B-97
Instrument: Accumet AR60

Sampled: 12/07/2016 16:10
Analyzed: 12/09/2016 14:15

Sample Preparation: Preparation Method: No Prep Wet Chem
Preparation Batch: BEL0264

Prepared: 12/09/2016 14:15

Sample Size: 100 mL
Final Volume: 100 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Alkalinity, Total 1 1.00 37.7 mg/L CaCO3

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58
MW-17-161207
16L.0126-14 (Water)
Wet Chemistry
Method: SM 4500-NO3™ 1-00 Sampled: 12/07/2016 16:10
Instrument: [CALC] Analyzed: 12/09/2016 14:00
Sample Preparation: Preparation Method: [CALC]
Preparation Batch: [CALC]
Prepared: 12/09/2016 10:50 Final Volume: 1
Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Nitrate-N 14797-55-8 1 0.020 ND mg/L
Instrument: LACHAT?2 Analyzed: 12/09/2016 14:00
Sample Preparation: Preparation Method: No Prep Wet Chem
Preparation Batch: BEL0250 Sample Size: 10 mL
Prepared: 12/09/2016 10:50 Final Volume: 10 mL
Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Nitrate + Nitrite as N 1 0.010 0.469 mg/L
Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Nitrite-N 14797-65-0 1 0.010 0.469 mg/L
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

MW-17-161207
16L0126-14 (Water)

Wet Chemistry

Method: SM 4500-S2 D-00

Sampled: 12/07/2016 16:10
Instrument: DX500

Analyzed: 12/15/2016 16:56
Sample Preparation: Preparation Method: No Prep Wet Chem
Preparation Batch: BEL0430 Sample Size: 5 mL
Prepared: 12/15/2016 16:14 Final Volume: 5 mL
Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Sulfide 18496-25-8 1 0.050 ND mg/L H,U

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

MW-17-161207
16L0126-14 (Water)

Wet Chemistry

Method: SM 4500-SO4 G-97

Sampled: 12/07/2016 16:10
Instrument: LACHAT1

Analyzed: 12/13/2016 10:54
Sample Preparation: Preparation Method: No Prep Wet Chem
Preparation Batch: BEL0315 Sample Size: 10 mL
Prepared: 12/13/2016 07:23 Final Volume: 10 mL
Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Sulfate 14808-79-8 1 2.00 4.86 mg/L

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

MW-17-161207
16L0126-14 (Water)

Volatile Organic Compounds

Method: EPA 8260C
Instrument: NT2

Sampled: 12/07/2016 16:10
Analyzed: 12/12/2016 14:08

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BEL0281 Sample Size: 10 mL

Prepared: 12/12/2016 14:08 Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 ND ug/L 8]
Toluene 108-88-3 1 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.20 ND ug/L U
m,p-Xylene 179601-23-1 1 0.40 ND ug/L U
0-Xylene 95-47-6 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 104 %
Surrogate: Toluene-d8 80-120 % 96.3 %
Surrogate: 4-Bromofluorobenzene 80-120 % 96.9 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 102 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

MW-17-161207
16L0126-14 (Water)

Volatile Organic Compounds

Method: NWTPHg
Instrument: NT2

Sampled: 12/07/2016 16:10
Analyzed: 12/12/2016 14:08

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)
Preparation Batch: BEL0281 Sample Size: 10 mL
Prepared: 12/12/2016 14:08 Final Volume: 10 mL
Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 100 1060 ug/L

HC ID: GRO

Surrogate: Toluene-d8

Surrogate: 4-Bromofluorobenzene

80-120 % 96.3 %
80-120 % 96.9 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants

Project: Circle K

32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00

Federal Way, WA 98001

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

Dissolved Gases

MW-17-161207
16L0126-14 (Water)

Method: EPA RSK-175
Instrument: FID6

Sampled: 12/07/2016 16:10
Analyzed: 12/12/2016 10:58

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BEL0278
Prepared: 12/12/2016 08:26

Sample Size: 10 mL
Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Methane 74-82-8 1 0.65 ND ug/L U
Surrogate: Propane 72-122 % 84.4 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

Metals and Metallic Compounds (dissolved)

MW-17-161207
16L0126-14 (Water)

Method: EPA 6010C
Instrument: ICP2

Sampled: 12/07/2016 16:10
Analyzed: 12/13/2016 18:44

Sample Preparation: Preparation Method: WMN (No Prep)
Preparation Batch: BEL0303
Prepared: 12/12/2016 17:20

Sample Size: 50 mL
Final Volume: 50 mL

Detection Reporting

Analyte CAS Number  Dilution Limit Limit Result Units Notes
Iron, Dissolved 7439-89-6 1 0.0013 0.0500 0.0306 mg/L J
Manganese, Dissolved 7439-96-5 1 0.0010 0.0376 mg/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

MW-18-161207
16L0126-15 (Water)

Volatile Organic Compounds

Method: EPA 8260C
Instrument: NT2

Sampled: 12/07/2016 15:15
Analyzed: 12/12/2016 14:28

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BEL0281 Sample Size: 10 mL

Prepared: 12/12/2016 14:28 Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 ND ug/L 8]
Toluene 108-88-3 1 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.20 ND ug/L U
m,p-Xylene 179601-23-1 1 0.40 ND ug/L U
0-Xylene 95-47-6 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 107 %
Surrogate: Toluene-d8 80-120 % 97.5 %
Surrogate: 4-Bromofluorobenzene 80-120 % 96.2 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 102 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

Volatile Organic Compounds

MW-18-161207
16L0126-15 (Water)

Method: NWTPHg
Instrument: NT2

Sampled: 12/07/2016 15:15
Analyzed: 12/12/2016 14:28

Sample Preparation:
Preparation Batch: BEL0281
Prepared: 12/12/2016 14:28

Preparation Method: EPA 5030 (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 100 ND ug/L U
Surrogate: Toluene-d8 80-120 % 975 %

Surrogate: 4-Bromofluorobenzene

80-120 % 96.2 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

MW-19-161208
16L0126-16 (Water)

Wet Chemistry

Method: SM 2320 B-97
Instrument: Accumet AR60

Sampled: 12/08/2016 12:15
Analyzed: 12/09/2016 14:15

Sample Preparation: Preparation Method: No Prep Wet Chem
Preparation Batch: BEL0264

Prepared: 12/09/2016 14:15

Sample Size: 100 mL
Final Volume: 100 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Alkalinity, Total 1 1.00 106 mg/L CaCO3

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58
MW-19-161208
16L.0126-16 (Water)
Wet Chemistry
Method: SM 4500-NO3™ 1-00 Sampled: 12/08/2016 12:15
Instrument: [CALC] Analyzed: 12/09/2016 14:01
Sample Preparation: Preparation Method: [CALC]
Preparation Batch: [CALC]
Prepared: 12/09/2016 10:50 Final Volume: 1
Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Nitrate-N 14797-55-8 1 0.020 ND mg/L
Instrument: LACHAT?2 Analyzed: 12/09/2016 14:01
Sample Preparation: Preparation Method: No Prep Wet Chem
Preparation Batch: BEL0250 Sample Size: 10 mL
Prepared: 12/09/2016 10:50 Final Volume: 10 mL
Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Nitrate + Nitrite as N 1 0.010 ND mg/L U
Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Nitrite-N 14797-65-0 1 0.010 ND mg/L 8]
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

MW-19-161208
16L0126-16 (Water)

Wet Chemistry

Method: SM 4500-S2 D-00

Sampled: 12/08/2016 12:15
Instrument: DX500

Analyzed: 12/15/2016 16:56
Sample Preparation: Preparation Method: No Prep Wet Chem
Preparation Batch: BEL0430 Sample Size: 5 mL
Prepared: 12/15/2016 16:14 Final Volume: 5 mL
Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Sulfide 18496-25-8 1 0.050 0.068 mg/L

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

MW-19-161208
16L0126-16 (Water)

Wet Chemistry

Method: SM 4500-SO4 G-97

Sampled: 12/08/2016 12:15
Instrument: LACHAT1

Analyzed: 12/13/2016 10:55
Sample Preparation: Preparation Method: No Prep Wet Chem
Preparation Batch: BEL0315 Sample Size: 10 mL
Prepared: 12/13/2016 07:23 Final Volume: 10 mL
Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Sulfate 14808-79-8 1 2.00 6.15 mg/L

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

MW-19-161208
16L0126-16 (Water)

Volatile Organic Compounds

Method: EPA 8260C
Instrument: NT2

Sampled: 12/08/2016 12:15
Analyzed: 12/12/2016 14:49

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BEL0281 Sample Size: 10 mL

Prepared: 12/12/2016 14:49 Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 265 ug/L E
Toluene 108-88-3 1 0.20 515 ug/L E
Ethylbenzene 100-41-4 1 0.20 350 ug/L E
m,p-Xylene 179601-23-1 1 0.40 519 ug/L E
0-Xylene 95-47-6 1 0.20 341 ug/L E
Surrogate: 1,2-Dichloroethane-d4 80-129 % 271 % *
Surrogate: Toluene-d8 80-120 % 69.3 % *
Surrogate: 4-Bromofluorobenzene 80-120 % 98.7 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 101 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

MW-19-161208
16L0126-16 (Water)

Volatile Organic Compounds

Method: NWTPHg
Instrument: NT2

Sampled: 12/08/2016 12:15
Analyzed: 12/12/2016 14:49

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BEL0281 Sample Size: 10 mL

Prepared: 12/12/2016 14:49 Final Volume: 10 mL

Reporting

Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 100 15900 ug/L E
HC ID: GAS
Surrogate: Toluene-d8 80-120 % 69.3 % *

Surrogate: 4-Bromofluorobenzene

80-120 % 98.7 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants

Project: Circle K

32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00

Federal Way, WA 98001

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

Dissolved Gases

MW-19-161208
16L0126-16 (Water)

Method: EPA RSK-175
Instrument: FID6

Sampled: 12/08/2016 12:15
Analyzed: 12/12/2016 11:12

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BEL0278
Prepared: 12/12/2016 08:26

Sample Size: 10 mL
Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Methane 74-82-8 1 0.65 29.6 ug/L
Surrogate: Propane 72-122 % 89.2 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Kennedy Jenks Consultants
32001 - 32nd Avenue South, Suite 100
Federal Way, WA 98001

Project: Circle K
Project Number: 1696010.00

Project Manager: Julia Schwarz

Reported:
28-Dec-2016 09:58

Metals and Metallic Compounds (dissolved)

MW-19-161208
16L0126-16 (Water)

Method: EPA 6010C
Instrument: ICP2

Sampled: 12/08/2016 12:15
Analyzed: 12/13/2016 18:48

Sample Preparation: Preparation Method: WMN (No Prep)
Preparation Batch: BEL0303
Prepared: 12/12/2016 17:20

Sample Size: 50 mL
Final Volume: 50 mL

Detection Reporting

Analyte CAS Number  Dilution Limit Limit Result Units Notes
Iron, Dissolved 7439-89-6 1 0.0013 0.0500 1.93 mg/L
Manganese, Dissolved 7439-96-5 1 0.0010 0.926 mg/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58
MW-19-161208
16L0126-16RE1 (Water)
Volatile Organic Compounds
Method: EPA 8260C Sampled: 12/08/2016 12:15
Instrument: NT2 Analyzed: 12/13/2016 16:39
Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)
Preparation Batch: BEL0337 Sample Size: 0.05 mL
Prepared: 12/13/2016 12:44 Final Volume: 10 mL
Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 40.0 1930 ug/L
Toluene 108-88-3 1 40.0 6350 ug/L B
Ethylbenzene 100-41-4 1 40.0 1180 ug/L
m,p-Xylene 179601-23-1 1 80.0 4210 ug/L
0-Xylene 95-47-6 1 40.0 1510 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 109 %
Surrogate: Toluene-d8 80-120 % 101 %
Surrogate: 4-Bromofluorobenzene 80-120 % 94.7 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 102 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

MW-19-161208
16L0126-16RE1 (Water)

Volatile Organic Compounds

Method: NWTPHg

Sampled: 12/08/2016 12:15
Instrument: NT2

Analyzed: 12/13/2016 16:39

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BEL0337 Sample Size: 0.05 mL

Prepared: 12/13/2016 16:39 Final Volume: 10 mL

Reporting

Analyte CAS Number Dilution Limit Result Units Notes
Gasoline Range Organics (Tol-Nap) 1 20000 68200 ug/L
HC ID: GAS
Surrogate: Toluene-d8 80-120 % 101 %

Surrogate: 4-Bromofluorobenzene 80-120 % 94.7 %

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Kennedy Jenks Consultants Project: Circle K
32001 - 32nd Avenue South, Suite 100 Project Number: 1696010.00 Reported:
Federal Way, WA 98001 Project Manager: Julia Schwarz 28-Dec-2016 09:58

MW-20-161208
16L0126-17 (Water)

Volatile Organic Compounds

Method: EPA 8260C
Instrument: NT2

Sampled: 12/08/2016 09:50
Analyzed: 12/12/2016 15:09

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BEL0281 Sample Size: 10 mL

Prepared: 12/12/2016 15:09 Final Volume: 10 mL

Reporting

Analyte CAS Number Dilution Limit Result Units Notes
1,2-Dichloroethane 107-06-2 1 0.20 2.33 ug/L
Benzene 71-43-2 1 0.20 433 ug/L E
Toluene 108-88-3 1 0.20 616 ug/L E
1,2-Dibromoethane 106-93-4 1 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.20 393 ug/L E
m,p-Xylene 179601-23-1 1 0.40 617 ug/L E
o0-Xylene 95-47-6 1 0.20 423 ug/L E
Methyl tert-butyl Ether 1634-04-4 1 0.50 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 244 % *
Surrogate: Toluene-d8 80-120 % 579 % *
Surrogate: 4-Bromofluorobenzene 80-120 % 102 %
Surrogate: 1,2-Dichlorobenzene-d4 80-120 % 99.4 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

enti