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MEMORANDUM

To: Ron Paananen, HDR Contract & Task Order: DA Deliverable 
4.1.27

From: Meg Strong, LG, LHG
Shannon & Wilson

File Code:

Date: January 7, 2025

Copies To: Robyn Boyd
Dave Becher
Margaret Kucharski

Subject: Groundwater Monitoring Memorandum – Quarter No. 9, Voluntary Cleanup 
Program NW3242, Montlake Gas Station, Seattle, Washington

Background

In 2019, the Washington State Department of Transportation (WSDOT) entered the Former 
Montlake Gas Station property located in Seattle, Washington (site), into the Washington State 
Department of Ecology (Ecology) Voluntary Cleanup Program (VCP).

As part of the VCP application, Shannon & Wilson submitted a Remedial Investigation (RI) 
work plan and a subsequent RI report to Ecology, on behalf of WSDOT. The RI report included 
investigation data that was used to characterize the nature and extent of petroleum hydrocarbon 
contamination in soil and groundwater associated with historic fueling operations at the site 
(Shannon & Wilson, 2020).

In 2021, PBS Engineering and Environmental prepared and submitted to Ecology a Remedial 
Action Plan detailing the proposed remediation excavation activities for the site (PBS, 2021a).
In August and September 2021, PBS oversaw the closure and removal of the site’s underground 
storage tanks and piping, as well as the excavation of the associated petroleum-contaminated soil 
source zone (source zone), as documented in the Remedial Action Completion Report (PBS, 
2021b). Soil compliance has been achieved at the site, as documented by confirmation sampling 
performed by PBS during the remedial excavation. 

Groundwater compliance is currently being evaluated. On April 19 and 20, 2022, Shannon & 
Wilson installed additional compliance groundwater monitoring (CGM) wells at the site 
following Ecology recommendations (Shannon & Wilson, 2022a). The CGM well network 
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for the site previously consisted of six monitoring wells: MW-2-19, MW-3-19, MW-6-22, 
MW-7-22, MW-8-22, and MW-9-22. The monitoring well locations are depicted in Exhibit 1.

Ecology approved decommissioning five (5) of the CGM wells. Ecology approval was provided 
after a minimum of five (5) consecutive quarterly sampling results at these locations 
demonstrated groundwater compliance had been achieved within the site property. On July 10, 
2023, MW-7-22 was decommissioned, and on March 4, 2024, MW-2-19, MW-6-22, MW-8-22, 
and MW-9-22 were decommissioned. A property-specific No Further Action letter was issued 
by Ecology in May 2024.

The CGM well network now consists of MW-3-19, which is the one remaining site monitoring 
well in which past sampling results have not met the groundwater compliance requirements.
This memorandum presents the results of Quarter No. 9 CGM and documents the continued
effect of the source zone removal on site groundwater quality. Results of the Quarter Nos. 1
through 8 CGM have been presented previously under a separate cover (Shannon & Wilson, 
2022b, 2022c, 2023a, 2023b, 2023c, 2023d, 2024a and 2024b). The Quarter No. 9 event was 
limited to sampling only MW-3-19.

Quarter No. 9 Groundwater Monitoring Activities

Access to MW-3-19

Associated with construction work on the SR 520 project, the ground surface elevation in the 
vicinity of MW-3-19 was raised and the road alignment altered such that the well is now within 
the SR 520 access ramps.  A concrete vault was constructed to provide access to the monitoring 
well that is secured with a locked lid. Access to monitoring well MW-3-19 therefore must be 
coordinated with ramp closures. 

On September 29, 2024, Shannon & Wilson staff accessed MW-3-19 to remove oxygen-
releasing compound (ORC®) socks from the monitoring well.  It was noted that the monitoring 
well monument cover had been removed; the well was covered in rubble and consequently the 
ORC® socks could not be withdrawn.  On October 2, 2024, WSDOT reported that their 
contractor had removed the rubble from within MW-3-19’s vault and Shannon & Wilson staff 
returned to the vault on October 9, 2024, to assess the well condition.  A down-hole camera was 
used to visually assess the monitoring well condition and it was noted that debris was present in 
the well above the ORC® socks and on the walls of the well.

On October 30, 2024, WSDOT stated that their contractor had undertaken work to enable the 
well to function.  WSDOT reported that their contractor had used a vacuum truck to remove the 
debris in the well above the socks and removed the ORC® socks. It was reported by WSDOT’s 
contractor that no water was removed during the cleaning work as debris was above the ORC® 
socks and the water table.  Shannon & Wilson staff returned to MW-3-19 on November 6, 2024,
and used the down-hole camera to verify that the monitoring well had no visual signs of damage
and had been cleaned.  On October 21, 2024, WSDOT notified Ecology about issues with 
accessing and sampling MW-3-19.  On November 14, 2024, WSDOT notified Ecology that the 
well was useable for groundwater sampling after verification by Shannon & Wilson staff.
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Well Gauging and Groundwater Sampling

On November 13, 2024, Shannon & Wilson gauged MW-3-19 to monitor for the presence of free 
product and to measure groundwater elevation at the well. Measurable free product was not 
encountered within MW-3-19 during Quarter No. 9 gauging; however, a petroleum odor was
noted.

Shannon & Wilson purged MW-3-19 using a peristaltic pump with a flow-through cell and a 
water quality meter to measure the following field parameters: temperature, oxidation-reduction 
potential, pH, conductivity, dissolved oxygen, and turbidity. Field parameters collected during 
purging of the CGM wells can be found in Attachment 1 – Groundwater Sampling Field Forms.  
After three well volumes of water were purged, groundwater samples were collected from
MW-3-19 by discharging groundwater from the end of the peristaltic tubing into clean, 
laboratory-supplied containers. Collected groundwater samples were immediately put on ice and 
stored within an insulated cooler. Groundwater samples from MW-3-19 were delivered to 
OnSite Environmental Inc. of Redmond, Washington (OnSite), under standard chain-of-custody 
procedures and analyzed for the following:

Gasoline-range petroleum hydrocarbons using Ecology’s Northwest Total Petroleum 
Hydrocarbon (NWTPH)-Gasoline Extended Method
Benzene, toluene, ethylbenzene, and xylene (BTEX) by U.S. Environmental Protection 
Agency (EPA) Method 8260
Diesel- and oil-range petroleum hydrocarbons using Ecology’s NWTPH-Diesel Extended
Method (NWTPH-Dx)
Total and dissolved arsenic by EPA Method 200.8

For complete details on the groundwater sampling methodology, refer to the Sample Collection 
and Chemical Testing sections of the Work Plan (Shannon & Wilson, 2019).

ORC Sock Deployment

Following completion of the Quarter No. 9 well gauging and groundwater sampling activities, 
Shannon & Wilson installed three new Regenesis ORC® socks below the water table and within 
the screened portion of MW-3-19 due to continued contaminant detections at the well. 
The ORC® socks are a remedial technology designed by Regenesis to expedite and aid in the 
natural aerobic degradation process of petroleum hydrocarbon contaminants.  The timeline for 
use is approximately one year and the current ORC socks deployed in MW-3-19 will be replaced 
with new ORC® socks upon WSDOT approval. 

Quarter No. 9 Results and Interpretation

Groundwater Elevation

The measured groundwater elevation for Quarter No. 9 is reported in Exhibit 2. Groundwater 
elevations are in North American Vertical Datum (of 1988). At MW-3-19 during November 
2024, the groundwater elevation was approximately 0.8-foot lower compared to the groundwater 
elevation gauged in February 2024, and similar to the elevation gauged in November 2023. 
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The lower groundwater elevations observed likely reflect the shallow groundwater response to 
the dry season.

Groundwater Sampling Results

The laboratory analytical results for collected groundwater samples are summarized in Exhibit 3. 
The laboratory report is included as Attachment 2. 

Groundwater Sampling Interpretation

Groundwater samples from MW-3-19 contained contaminant concentrations that exceeded 
applicable cleanup levels (CULs) (Exhibit 3).  

Concentrations of gasoline-, diesel-, and lube oil-range petroleum hydrocarbons detected in 
MW-3-19 during Quarter No. 9 were lower compared to Quarter No. 8. The diesel-range 
petroleum hydrocarbon concentration continues to be flagged as being influenced by the 
gasoline-range petroleum hydrocarbons (Exhibit 3). The concentration of (1) gasoline-range and 
(2) diesel-range plus oil-range petroleum hydrocarbons measured in the CGM wells over time 
have been summarized as trend plots, included as Exhibit 4 and Exhibit 5, respectively.

Concentrations of benzene were lower compared to Quarter No. 8 and similar to concentrations 
from samples collected in November 2023. Generally, benzene concentrations have been 
trending downwards since May 2022 (Exhibit 6). (Note: toluene, ethylbenzene, and xylene 
concentrations have not exceeded applicable CULs during any of the quarterly CGM events.)

Concentrations of total and dissolved arsenic declined since the sampling event in Q8. However, 
as was concluded in the Remedial Investigation (Shannon & Wilson, 2020), the subsurface 
petroleum hydrocarbon contamination is suspected to be mobilizing arsenic to groundwater due 
to the reducing/anaerobic geochemical subsurface conditions produced as a result of the site 
petroleum hydrocarbon contamination. As petroleum hydrocarbon concentrations continue to 
diminish (Exhibits 4 and 5), dissolved and total arsenic concentrations at MW-3-19 should also 
continue to diminish as the groundwater recovers to more oxidizing/aerobic conditions (the 
naturally occurring arsenic mobilization reduces). The concentration of total and dissolved 
arsenic in CGM wells over time has been summarized in trend plots, included as Exhibit 7.

MW-3-19 is the most downgradient CGM well at the site, the furthest from the remedial 
excavation area, and is located outside the property boundary.  The decreasing petroleum 
hydrocarbon concentrations observed at MW-3-19 during Quarter No. 9 may be reflective of the 
lagged timing that would be expected for remedial action to manifest in groundwater 
concentrations near this furthest downgradient well. Quarter No. 9 is the third consecutive 
monitoring event to document the decreasing trend of petroleum hydrocarbons at MW-3-19, 
potentially indicating removal of the source zone is becoming manifest in groundwater at this 
well location.
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Given the on-going exceedance of the compliance values in groundwater at well MW-3-19, it is 
recommended that monitoring be performed on a semi-annual basis until compliance is met.

We appreciate this opportunity to provide environmental services to you for this project.  If you 
have questions regarding this letter, please contact the undersigned at (206) 632-8020. 

Sincerely,

Shannon & Wilson 

Meg Strong, LG, LHG 
Senior Consultant 

MJS:JNB/meh:jxs 
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