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1. Introduction

AECOM was retained by Equilon Enterprises LLC dba Shell Oil Products US (SOPUS) to prepare this Annual
Groundwater Monitoring Report for the Shell-branded service station located at 210 NE 45th Street, Seattle,
Washington (the Site, Figure 1). This report summarizes groundwater gauging and sampling activities and analytical
results during the 2017 monitoring period.

2. Site Description and Background

2.1 Site Information

Address: 210 Northeast 45th Street
Seattle, Washington

Facility Site ID: 14577491
VCP#: NW2033

2.2 Current Site Conditions

The Site is an active Shell-branded service station property located at 210 NE 45th Street on the northern side of
Northeast 45th St between Thackeray Place Northeast and 2nd Avenue Northeast. The facility consists of a station
building located on the northern portion of the Site, two centrally-located fuel dispenser islands, three 10,000 gallon
gasoline underground storage tanks (USTs), and one 10,000 gallon diesel UST; all located within a common area on
the western portion of the Site (CRA 2015). One 1,000 gallon heating oil UST, and one 500 gallon waste oil UST
were removed from the Site in January 1991. The current and former facilities are presented on Figure 2.

Currently, there are nine groundwater monitoring wells and nine vapor extraction wells associated with this Site
(Figures 2 and 3): six monitoring wells and nine vapor extraction wells are located on the Site property and three
monitoring wells are located off the property.

3. Field Activities

This section describes the sample collection methods and field observations during the semi-annual monitoring field
activities. Field activities were conducted during the first and third quarters of 2017 included gauging all 18 wells
present on Site, and collection of groundwater samples from 9 wells (MW-2, MW-3, MW-6, MW- 9, VP-1, VP-2, VP-3,
VP-7, and VP-8). MW-9 was not sampled during the third quarter event due to insufficient water. Samples were not
collected from MW-9 during the third quarter event due to insufficient water in the well1. Monitoring well locations are
illustrated in Figures 2 and 3.  Well screen details and monitoring objectives are summarized in Table 1.

Groundwater samples collected from the wells during the 2017 monitoring period were analyzed for total petroleum
hydrocarbons (TPH), TPH as gasoline range (TPH-G), TPH as diesel range (TPH-D), TPH as oil range (TPH-O), and
volatile organic compounds (VOCs): benzene, toluene, ethylbenzene, and total xylenes (BTEX). Additionally, wells
sampled during the first quarter monitoring event were analyzed for five oxygenates: methyl tert-butyl ether (MTBE),
tert-amyl methyl ether (TAME), tert-butyl alcohol (TBA), diisopropyl ether (DIPE), and ethyl tert-butyl ether (ETBE). A
summary of sample analytical data is presented in Table 2.

3.1 Fluid Level Gauging

Prior to purging and sampling, depth to groundwater was measured from nine monitoring wells, MW-1 through MW-9,
and nine vapor extraction wells, VP-1 through VP-9. Groundwater levels were measured from the monitoring well top
of casing (TOC) using an electronic water level meter and were recorded on the Groundwater Level Form, which is
included in Appendix A.

1 MW-9 groundwater depth was recorded from top of casing to a depth of 19.90 feet.  The depth to the bottom of the well screen
from ground surface is 20 feet.
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Groundwater elevations (Table 3) were calculated from the surveyed TOC elevations. Using the calculated
groundwater elevations, a groundwater elevation contour map was prepared based on available data (Figures 2 and
3). The groundwater flow direction across the Site during 2017 is generally to the south.

3.2 Groundwater Sampling

Blaine Tech Services, Inc. (subcontractor to AECOM) collected groundwater samples using standard low-flow
sampling techniques. Low-flow sampling was accomplished using a peristaltic pump and disposable tubing. The
wells were purged at a rate of 0.1 to 0.5 liters per minute. Water quality measurements, including pH, conductivity,
oxidation/reduction potential, turbidity, temperature, and dissolved oxygen, were collected during the purging process
of each well. Water quality parameters were measured to ensure a representative sample was taken from the
groundwater formation. Stabilization of water quality parameters was determined by observing three consecutive
measurements at least three to five minutes apart within ten percent of the previous measurements for specific
conductance, +/- one degree Celsius for temperature, and plus or minus 0.2 standard units for pH. Samples were
collected from the discharge tube into the appropriate sample containers, tightly sealed, uniquely labeled, chilled in a
cooler filled with ice, and shipped to TestAmerica in in Spokane, Washington under proper chain-of-custody
procedures. Copies of the monitoring well sampling field logs, which include field-measured water quality
parameters, are included in Appendix A and copies of the chain of custody forms are included in Appendix B.

3.3 Decontamination

The groundwater samples were collected using dedicated and single-use equipment as well as decontaminated
clean, reusable equipment. Dedicated equipment included polyethylene and silicone tubing. Single-use sampling
equipment included nitrile gloves and laboratory-provided sample containers. Reusable sampling equipment
consisted of a water level indicator, peristaltic pump, water quality parameter meters (pH, conductivity,
oxidation/reduction potential, turbidity, temperature, and dissolved oxygen) which were decontaminated prior to and
after use, using non-phosphate soap and deionized water solution followed by a deionized water rinse. Additionally,
decontamination of the water level indicator using the above described method was performed between each well.

3.4 Investigation Derived Waste

Investigation derived waste included purge and decontamination water generated during gauging and sampling
activities. The water was disposed of in accordance to the Shell Residual Management Plan (SOPUS 2017) at an
approved waste disposal facility.

4. Analytical Methods and Results

This section discusses the analytical methods and results for the groundwater samples.

4.1 Laboratory Data Review

Data obtained from previous consultants (i.e., pre-Oct 2015) has not been independently reviewed or verified by
AECOM, unless otherwise stated in the Report. The data review included review of the chain-of-custody to ensure
sample integrity was maintained by verifying that the sample receipt temperature was within an acceptable range, no
evident gaps were in the custody chain, and the correct analysis was requested per the scope of work. Holding
times, blanks, surrogate recoveries, matrix spike/matrix spike duplicate recoveries, laboratory duplicate results,
laboratory control sample recoveries, and reporting limits were reviewed to assess compliance with applicable
methods. If data qualification was required, data were qualified based on the definitions and use of qualifying flags
outlined in EPA guidance documentation (EPA 2017). Laboratory reports which include case narratives are provided
in Appendix B.

Analyte concentrations detected between the method detection limits (MDLs) and the reporting limits (RLs) were
qualified by the laboratory with ‘J’ flags. ‘J’ flagged results indicate that the result is an estimated value. Diesel was
detected in the method blank associated with the third quarter data at a concentration above the MDL but below the
RL. Diesel was detected in samples MW-3, VP-1, and VP-2 at concentrations above the MDL and below the RL;
therefore, the results were qualified as not detected and flagged ‘<’ at the reported result. Analytical results are
summarized in Table 2.
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4.2 Analytical Methods

Groundwater samples were analyzed for the one or more of the following:

¶ TPH-G by Method NWTPH-Gx;

¶ TPH-D and TPH-O by Method NWTPH-Dx;

¶ VOCs: BTEX by Environmental Protection Agency (EPA) Method 8260C;

¶ VOCs: (Oxygenates) MTBE, TAME, TBA, DIPE, ETBE by Environmental Protection Agency (EPA) Method
8260C.

4.3 Results

All groundwater analytical results were compared to Model Toxics Control Act (MTCA) Method A groundwater cleanup
levels (CULs) from Washington Administrative Code 173-340. Results for groundwater analytical data from samples
collected during 2017 are summarized below and included in Table 2. The laboratory analytical reports are included
in Appendix B.

¶ Toluene and ethylbenzene were not reported above their respective MTCA Method A CULs of 1,000
micrograms per liter (µg/L) and 700 µg/L. The maximum detected concentration (MDC) for toluene was 385
µg/L reported in VP-7 during the third quarter event. The MDC for ethylbenzene was 677 µg/L reported in
VP-7 during the third quarter event.

¶ TPH-O was reported above the MTCA Method A CUL of 500 µg/L at a concentration of 580 µg/L in VP-7
during the third quarter. TPH-O in all other samples collected during 2017 was either not detected above the
laboratory method detection limit (MDL) or detected at concentrations below the MTCA Method A CUL.

¶ Total xylenes were reported above the MTCA Method A CUL of 1,000 µg/L during the third quarter event in
VP-7 at a concentration of 1,600 µg/L. Total xylenes in all other samples were either not detected above the
MDL or detected at concentrations below the MTCA Method A CUL.

¶ TPH-G was reported above the MTCA Method A CUL of 800 µg/L in sample MW-6 during the first quarter
sampling event and in MW-2, MW-6, and VP-7 during the third quarter event. The MDC for TPH-G was
12,100 µg/L reported in VP-7 during the third quarter event. TPH-G in all other samples was either not
detected above the MDL or detected at concentrations below the MTCA Method A CUL.

¶ TPH-D was reported above the MTCA Method A CUL of 500 mg/L in sample MW-6 during the first quarter
event and in samples MW-2, MW-6, VP-3, VP-7, and VP-8 during the third quarter event. The MDC for
TPH-D was 3,120 µg/L reported in VP-8 during the third quarter event. TPH-D in all other samples was
either not detected above the MDL or detected at concentrations below the MTCA Method A CUL.

¶ Benzene was reported above the MTCA Method A CUL of 5 µg/L in samples from MW-6 and VP-7 during
both the first and third quarter events. The MDC for benzene during 2017 was 1,840 µg/L reported in VP-7
during the third quarter event. Benzene in all other samples was either not detected above the MDL or
detected at concentrations below the MTCA Method A CUL.

5. Summary

Based on sampling results from the current monitoring well network, exceedances continue to be limited to the
central portion of the Site near the UST basin and dispenser islands, with the exception of one off-Site well, MW-6,
located downgradient across Northeast 45th Street in the right-of-way. Groundwater concentrations continue to
exceed MTCA Method A CULs for gasoline- and diesel-range petroleum hydrocarbons, as well as benzene and total
xylenes.

6. Limitations

AECOM has prepared this Report for the sole use of Shell in accordance with the Agreement under which our
services were performed. No other warranty, expressed or implied, is made as to the professional advice included in
this Report or any other services provided by us. This Report may not be relied upon by any other party without the
prior and express written agreement of AECOM. Unless otherwise stated in this Report, the assessments made
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assume that the Sites and facilities will continue to be used for their current purpose without significant change. The
conclusions contained in this Report are based upon information provided by others and upon the assumption that all
relevant information has been provided by those parties from whom it has been requested. Information obtained from
third parties has not been independently verified by AECOM, unless otherwise stated in the Report.
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