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Introduction
This annual groundwater monitoring memorandum presents the results of the 2025 annual groundwater monitoring and sampling events conducted in May and September 2025 at the City of Bothell’s (City’s) Bothell Service Center (BSC) Simon & Son Site (Site) located at 9911 Main Street, formerly identified as 18107 Bothell Way NE, in Bothell, Washington (Figure 1). Annual performance monitoring at the Site was conducted in accordance with Consent Decree (CD) No. 18-2-02852-3 SEA (the first, most recent amendment was entered into King County Superior Court on October 31, 2019). Annual groundwater sampling is conducted to monitor the performance of the selected remedy in reducing chlorinated volatile organic compound (CVOC) concentrations in groundwater. The sections of this memorandum include the following: 
A brief summary of the Site background 
Timeline of the selected remedy 
Groundwater bioremediation and recirculation system (treatment system) performance
Field activities performed during monitoring events
Analytical results 
Evaluation of the results
Conclusions and next steps 
Site Background and History
The property containing the source of contamination was previously owned by Bothell Service Center Associates. The Site was once three separate parcels that included the following: 
A former dry cleaning facility, BSC, located in the northwestern portion of the Site
A former gasoline station and automotive repair facility, Al’s Auto Bothell Wexler, in the northeastern portion of the Site
A former automotive repair, Bothell Former Hertz/AARenco/AA Rentals of Bothell Inc., in the southern portion of the Site 
All three former parcels are currently located within one city block (Bothell Lot D) that consists of one parcel (King County Tax Parcel No. 945720-0050) totaling approximately 2.6 acres. The Site has been developed into an approximate 105,000-square-foot mixed-use, six-story multifamily apartment building, with occupancy beginning in 2025. The ground floor consists of an open-air parking garage, residential apartments to the north and west, and commercial tenant spaces to the east (along Bothell Way NE). The second floor consists of an open-air parking garage and residential apartments, and the third through sixth floors consist of residential apartments. 
From the 1990s to present, numerous subsurface investigations and remedial actions have been performed at the Site. Historical investigation results indicated that total petroleum hydrocarbons, metals, and CVOCs were present in soil and groundwater. 
Geology and Hydrogeology
Bothell lies within the central portion of the Puget Lowland, an elongated topographic and structural depression bordered to the east by the Cascade Mountains and to the west by the Olympic Mountains. This lowland is characterized by a series of north- and south-trending ridges separated by deeply cut ravines, broad valleys, and elongated water bodies. These ridges, valleys, and deep water bodies are the result of glacial scouring and subglacial erosion.
The Site is underlain by glacial till, glacial recessional and advance outwash, and alluvium, which is overlain by varying depths of fill material. The alluvium consists predominantly of sands and silts associated with the deposition caused by the nearby Sammamish River. Glacial outwash consists of varying stratified deposits of silt, sand, and gravels. Glacial till is present beneath these units at depths ranging from 46 to 55 feet below ground surface (bgs). 
The Site has been characterized as consisting of three aquifer zones: shallow, intermediate, and deep. However, the lithology between these three aquifer zones does not indicate that these zones are separated by confining units or aquitards. The shallow aquifer zone is encountered at the Site between 5 to 25 feet bgs in fill and sandy glacial outwash deposits. The intermediate aquifer zone occurs from approximately 25 to 35 feet bgs at the Site in medium dense interbedded sand and silty sand glacial outwash. The deep aquifer zone occurs from approximately 35 to 55 feet bgs at the Site in dense interbedded sand, silty sand, and silty glacial till (Kane 2017).
Summary of Remedial Action Objectives
Site investigations and remedial actions conducted prior to 2016 were described in the 2024 Annual Groundwater Monitoring memorandum (Floyd|Snider 2025a), and the following sections summarize the 2017 Remedial Investigation/Feasibility Study (RI/FS), CD, Cleanup Action Plan (CAP; Ecology 2019), Environmental Covenant, and redevelopment activities. The 2017 RI/FS identified exposure pathways of constituents of concern (COCs) at the Site, and based on the nature and the extent of contamination, the likely greatest potential risk to human receptors was determined to be dermal contact of soil and/or groundwater to construction workers during soil-disturbing activities (Kane 2017). The CAP, finalized in 2019, established the Site COCs: tetrachloroethene (PCE), trichloroethene (TCE), cis‑1,2‑dichloroethene (DCE), and vinyl chloride (VC). However, since the redevelopment of the properties, the most likely exposure risk is inhalation of vapors on the ground floor; other potential risks for exposure to soil include ecological receptors, incidental soil ingestion, and dermal contact, and for groundwater, ingestion and direct contact. Therefore, the remedial action objectives for the selected cleanup addressed these risks. The selected Model Toxics Control Act (MTCA) Methods A and B cleanup levels (CULs) for soil and groundwater at the Site are shown in the following tables. 
	Site Soil Cleanup Levels for Unrestricted Land Use

	COC
	MTCA Method A Soil CUL

	PCE
	0.05 mg/kg

	TCE
	0.03 mg/kg

	DCE
	0.00515 mg/kg (protection of groundwater saturated)

	VC
	0.0000885 mg/kg (protection of groundwater saturated)

	Abbreviation:

	mg/kg
	Milligrams per kilogram



	Site Groundwater Cleanup Levels

	COC
	MTCA Method A Groundwater CUL

	PCE
	5 µg/L

	TCE
	5 µg/L

	DCE
	16 µg/L (1)

	VC
	0.2 µg/L

	Note:

	1
	DCE CULs use MTCA Method B.

	Abbreviation:

	µg/L
	Micrograms per liter


Consent Decree and Cleanup Action Plan Requirements
In 2019, the finalized CD included the Final CAP and a Site Schedule of Work and Deliverables as Exhibits C and D, respectively. The CAP established the details of the preferred alternative proposed in the 2017 RI/FS. From the four proposed remedial alternatives, Alternative 2: Electrical Resistance Heating (ERH) Bioremediation and Recirculation was selected in accordance with Washington Administrative Code (WAC) 173-340-350 through 173-340-390.[footnoteRef:2] The primary remedial action was ERH and installation of a bioremediation and recirculation system, with secondary actions of limited soil excavation and soil vapor extraction (SVE). The following provides a brief operational time frames of CAP element implementation: [2:  	WAC sections cited reflect WAC organization as of 2019.] 

ERH: May to November 2018
Bioremediation and recirculation: October 2018 (but expanded and fully operational by August 2019) to Present[footnoteRef:3] [3:  	System also substantially shut down during building foundation construction in 2022.] 

SVE: March to August 2019
Limited soil excavation: June to September 2019
Electric Resistance Heating and Soil Vapor Extraction System
To address soil contamination in the source area on the western side of the property, an ERH in situ remediation technique was constructed. In total, 27 heating well locations were installed primarily in the 5- to 25-foot-bgs range, with some locations advancing to 55 feet bgs. This thermal system operated for approximately 6 months in 2018 in conjunction with the SVE system installed as an interim action. The process was successful in reducing soil concentrations on the west side of the property to less than CULs for PCE. Additionally, two small, targeted areas of soil were excavated on the eastern side of the property for removal of PCE source material.
Bioremediation and Recirculation System
Since the completion of the ERH portion of the CAP, the bioremediation treatment system has been operating to address the remaining extent of the CVOC plume in groundwater. This treatment system consists of 6 extraction wells and 13 injection wells at the shallow and intermediate aquifer zones. The treatment system is an automated, programmable treatment process to extract contaminated groundwater, run the groundwater through activated carbon to remove CVOCs, add an organic carbon remedial substrate, and reinject the groundwater/substrate mixture back into the aquifer. This recirculation provides a continuous supply of remedial substrate to be utilized by the established microbial community responsible for the enhanced reductive dechlorination process. The recirculation loop is also intended to provide a degree of hydraulic control to mitigate downgradient migration of the contaminated groundwater plume. 
Initially after startup, a reduction in PCE concentrations in groundwater was observed, with some of the most highly contaminated portions of the plume experiencing a significant decrease in PCE. However, monitoring event results after 2021 indicate a slight rebound near the northwest quadrant of the property, which is attributed to sorbed PCE in saturated soil diffusing back to groundwater more quickly than it is degraded by enhanced reductive dechlorination.
Consent Decree’s Site Schedule of Work and Deliverables Requirements
In accordance with Site Schedule of Work and Deliverables, Exhibit D of the CD, the majority of the CAP elements were completed from 2018 to 2019. Table 1 re-creates CD Exhibit D and presents which items have been completed since 2019 and the approximate completion date of those items. Since the installation of the bioremediation and recirculation system, the following work listed in Exhibit D has been completed:
Implementation of Environmental Covenant and institutional controls
Installation of a vapor barrier passive subslab depressurization system
Soil gas and indoor air sampling
Performance groundwater sampling (ongoing)
The bioremediation and recirculation system is still in operation because concentrations of PCE, and related breakdown products, have not declined to concentrations less than their respective CULs.  
The Five-Year Compliance Monitoring and Periodic Review has not been conducted and is due because there has been more than 5 years of system operation and groundwater monitoring. However, Section XXVI of the CD states that unless otherwise agreed to by Ecology, the status of the Site will be assessed at least every 5 years after the initiation of cleanup action at the Site. At least 90 days prior to each periodic review, a report will be submitted to Ecology that documents whether human health and the environment are being protected based on the factors set forth in WAC 173-340-420(4).
In addition, under Section XVII of the CD, Ecology reserves the right to require further remedial action at the Site under appropriate circumstances. 
The following sections summarize the CAP elements that have been completed and/or are ongoing. 
Environmental Covenant and Institutional Controls
Institutional controls, implemented under an Ecology Environmental Covenant dated May 13, 2020 (Ecology 2020), were developed to restrict certain activities and uses of the property to protect human health and the environment due to residual contamination remaining in the subsurface in portions of the Site. Restricted activities include disturbance of soil and groundwater extraction unless for temporary construction activities, such as excavation, dewatering, investigation, monitoring, or remediation. In addition, the Environmental Covenant required that the property must be developed to mitigate the potential for vapor intrusion (VI) risk to commercial workers within the businesses and occupants of the residential dwellings. The redevelopment activities and steps to address VI risk are summarized in the following sections. 
New Alexan Multi-Use Building Construction and Vapor Barrier
The development of the Site into the Alexan Main Street Apartments (Alexan Multi-Use) began in 2022 and was substantially completed in 2024. Alexan Multi-Use is a six-story apartment building with residential and commercial spaces. The first level of the building consists of an interior parking garage, residential apartments along 98th Avenue NE and Main Street, and commercial space along Bothell Way NE. During the construction of the foundation and vapor barrier of the building, treatment system operation was paused to bury all treatment system piping between the injection and extraction wells and the treatment system. The treatment system shed is now located in the northwest corner of the garage level contained within a fenced-off area consisting of three parking spaces. Figure 2 is a Site map that shows the building footprint and the monitoring, injection, and extraction wells. 
In accordance with the restrictions and requirements outlined in the environmental covenant implemented for the property, and as part of the redevelopment of the Site, Terracon Consultants, Inc. (Terracon) oversaw the installation of a VI mitigation system that consists of subgrade vent piping and two vapor membranes rated to mitigate VI of CVOCs.
At the request of the Washington State Department of Ecology (Ecology) that was conveyed through the City, Terracon prepared the sampling work plan to perform indoor air and subslab soil gas sampling via existing sampling ports prior to occupancy of the Site building in general accordance with the CD.
Once redevelopment activities were completed inside and outside the building, the groundwater monitoring, injection, and extraction well casings and well boxes were brought to grade at the garage level through the foundation, through surrounding sidewalks, and within roadways along 98th Avenue NE and Main Street. 
Vapor Assessment and Results
In accordance with the requirements outlined in the Environmental Covenant implemented for the property and in accordance with the CAP, a total of two rounds of indoor air, subslab soil gas, and ambient air sampling were conducted by Terracon at the Site. The first was conducted in November 2024 immediately after construction and prior to occupancy, and the second was conducted in July 2025 after occupancy. The first round of samples was collected during the wetter winter season, and the second round of samples was conducted during the drier summer season, as per Ecology’s VI guidance.
Results were presented in VI assessment technical memoranda by Floyd|Snider (Floyd|Snider 2025b, 2026). Based on the data collected from two rounds of subslab, indoor air, and ambient air sampling, there is unlikely to be a VI risk to residential and commercial works human receptors in the building from subsurface soil gas, and the pathway can be considered incomplete. Ecology concluded in a December 31, 2025, email, that no further indoor air and subslab sampling is needed and that the sampling events satisfied the CD requirements (Becker 2025).
Summary of System Optimization
Since the transfer of this project to Floyd|Snider at the beginning of March 2024, steps have been taken to understand and optimize the treatment system by reviewing the analytical data and understanding the system operation. 
May 2024: Make initial treatment system adjustments as described in the 2024 Annual Groundwater Monitoring memorandum (Floyd|Snider 2025a)
March 2025 to September 2025: Conduct “force feeding”[footnoteRef:4] into select injection wells on a biweekly basis [4:  	Force feeding refers to injecting CarBstrate for up to 1 hour into an injection well that is not currently programmed in the automatic injection cycles. Once force feeding is complete, the treatment system returns to the normal programmed injection cycle.] 

September 2025 to Present: Focus recirculation in shallow aquifer zone, begin monthly gravity feeding
The spring sampling event, which was the first semiannual event of the year, was conducted in May 2025, with the following injection and extraction wells running: IW1iR, IW4i, IW6iR, IW18iR, IW11i, IW9iR, 3e, 7e, and 13eR. Prior to this sampling event, biweekly force feeding of CarBstrate was conducted for IW18 and IW22. During this event, one 55-gallon drum of CarBstrate slurry was gravity fed into each of the following wells: S-MW-5R, HZ-MW-15D, and MW-39.
The same wells remained running until after the September event, when the treatment system was reconfigured to focus primarily on the shallow aquifer zone with input and direction provided by ETEC, Inc. Beginning on September 24, 2025, the following injection and extraction wells were running: IW2, IW4, IW8, IW22, IW1, and 3e. During this event, one 55-gallon drum of CarBstrate slurry was gravity fed into each of the following wells: S-MW-5R and HZ-MW-15D, which were gravity fed into again in November in the same manner.
Treatment system performance was monitored and maintained throughout the year in response to several minor issues encountered that temporarily kept the system from running. Despite these issues, actions were taken to maintain the Site goals of optimization (obtain negative oxidation–reduction potential [ORP] values in conjunction with low levels of dissolved oxygen [DO] and provide a sufficient amount of total organic carbon [TOC] to promote anaerobic biodegradation). 
Groundwater Monitoring Events
May 2025 Groundwater Monitoring Activities
Semiannual groundwater monitoring was completed at the Site between May 5 and 7, 2025. Prior to collecting groundwater samples, synoptic depth-to-water (DTW) measurements were collected from a total of 29 Site monitoring wells on May 5, 2025, while the treatment system was operating. A total of 33 Site monitoring wells are specified in the CD and CAP and are sampled for analytes specified in the CD/CAP semiannually, but 2 of these wells (MW-6 and HZ‑MW-33R) have angled elbow couplings that do not allow for the DTW meter to pass through. Therefore, these wells, along with S-MW-1 and S-MW-3RRR, could not be measured during the synoptic water-level measurement event. All wells, including injection and extraction wells that are not sampled, are shown in Figure 2. Figures 3 through 5 show the monitoring, injection, and extraction wells for each aquifer zone: shallow, intermediate, and deep. The Groundwater elevations and field parameters for all events are presented in Tables 2 through 5. Field sampling forms and all laboratory analytical reports for this groundwater monitoring event are provided in Attachments 1 and 2. May 2025 groundwater elevations measured with the treatment system on are presented by aquifer zone in Figures 6a and 6b, which also show potentiometric groundwater contours and groundwater flow directions. Groundwater contours were not developed for the deep aquifer zone due to the limited number of wells in the deep aquifer zone. The well HZ‑MW‑19R is located within the Site area but is not part of the sampling requirements; therefore, its location is included in the Site maps but has no data associated with it for the purposes of this memorandum. 
Groundwater samples were collected using low-flow sampling techniques in accordance with Floyd|Snider standard guidelines (Attachment 3). A data validation summary was prepared for this event and can be found in Attachment 4, and the Quality Assurance Project Plan is included as Attachment 5.
Shallow Aquifer Zone (System On): Groundwater elevations collected on May 5, 2025, while the treatment system was operating, show that the shallow aquifer zone wells ranged from 38.68 to 28.52 feet North American Vertical Datum of 1988 (NAVD 88; Figure 6a). Groundwater in the shallow aquifer zone does not display prominent mounding when compared to the 2024 spring sampling event. However, the groundwater contours show that the treatment system has a slight influence around wells MW-4R, MW-6, and S-MW-2RR. In general, groundwater flows to the southeast and to the south, with gradients ranging from 0.01 to 0.06 feet per foot.
Intermediate Aquifer Zone (System On): The intermediate aquifer zone groundwater elevations ranged from 39.71 to 33.71 feet NAVD 88 (Figure 6b). Groundwater in the intermediate aquifer zone generally flows to the southeast with a gradient ranging from approximately 0.02 to 0.03 feet per foot, and there appears to be slight influence from the treatment system around MW-12. 
May 2025 Groundwater Sampling Results
Tables 2 through 5 provide semiannual groundwater analytical results for CVOCs compared with their respective MTCA Method A CULs. 
Shallow Aquifer Zone 
PCE was detected in 12 of the 18 shallow aquifer zone wells sampled, with 7 wells containing concentrations greater than the MTCA Method A CUL of 5 µg/L during the spring sampling event. PCE concentrations ranged from less than the practical quantitation limit (PQL) to 3,300 µg/L at MW-40, which appears to be a separate area of a PCE exceedance outside the building footprint. The area of the greatest concentration beneath the building is centered around HZ-MW-14S, with a concentration of 1,400 µg/L. 
TCE was detected in 13 of the 18 shallow aquifer zone wells sampled, with 5 wells containing concentrations greater than the MTCA Method A CUL of 5 µg/L during the spring sampling event. TCE concentrations ranged from less than the PQL to 3,400 µg/L at MW-40, which appears to be a separate area of a TCE exceedance outside the building footprint. The area of the greatest TCE concentration beneath the building is centered around HZ-MW-14S, with a concentration of 190 µg/L. 
DCE was detected in 15 of the 18 shallow aquifer zone wells sampled, with 5 wells containing concentrations greater than the MTCA Method B CUL of 16 µg/L during the spring sampling event. DCE concentrations ranged from less than the PQL to 560 µg/L at MW-40, which appears to be a separate area of a DCE exceedance outside the building footprint. The area of the greatest DCE concentration beneath the building is centered around MW-4R, with a concentration of 240 µg/L.
VC was detected in 13 of the 18 shallow aquifer zone wells sampled, and all detections contained concentrations greater than the MTCA Method A CUL of 0.2 µg/L during the spring sampling event. VC concentrations ranged from less than the PQL to 190 at MW-40, which appears to be a separate area of a DCE exceedance outside the building footprint. The area of the greatest concentration beneath the building is centered around MW-4R, with a concentration of 81 µg/L.
Intermediate Aquifer Zone
PCE was detected in 8 of the 12 intermediate aquifer zone wells sampled, with 5 wells containing concentrations greater than the MTCA Method A CUL of 5 µg/L during the spring sampling event. PCE concentrations ranged from less than the PQL to 1,000 µg/L at HZ-MW-15D, which was the area with the greatest concentration beneath the building. 
TCE was detected in 8 of the 12 intermediate aquifer zone wells sampled, with three wells containing concentrations greater than the MTCA Method A CUL of 5 µg/L during the spring sampling event. TCE concentrations ranged from less than the PQL to 590 µg/L at 15-MW-15D.
DCE was detected in 10 of the 12 intermediate aquifer zone wells sampled, with 6 wells containing concentrations greater than the MTCA Method B CUL of 16 µg/L during the spring sampling event. DCE concentrations ranged from less than the PQL to 390 µg/L at MW-12.
VC was detected in 9 of the 12 intermediate aquifer zone wells sampled, and all detections contained concentrations greater than the MTCA Method A CUL of 0.2 µg/L during the spring sampling event. VC concentrations ranged from less than the PQL to 100 µg/L at MW-20R.
Deep Aquifer Zone
PCE was detected in two of the three deep aquifer zone wells that were sampled, with one location containing a concentration greater than the MTCA Method A CUL of 5 µg/L during the spring sampling event. PCE concentrations ranged from less than the PQL to 120 µg/L at MW-39, located outside of the building within 98th Avenue NE.
TCE was detected in two of the three deep aquifer zone wells that were sampled, with one location containing a concentration greater than the MTCA Method A CUL of 5 µg/L during the spring sampling event. TCE concentration ranged from less than the PQL to 40 µg/L at MW-39.
DCE was detected in one of the three deep aquifer zone wells that were sampled, MW-34, but the detection did not exceed MTCA Method B CUL of 16 µg/L during the spring sampling event.
VC was detected in one of the three deep aquifer zone wells that were sampled and resulted in a concentration greater than the MTCA Method A CUL of 0.2 µg/L during the spring sampling event. VC concentrations ranged from less than the PQL to 0.65 µg/L at MW-34.
September 2025 Groundwater Monitoring Activities
Semiannual groundwater monitoring was completed at the Site between September 22 and 24, 2025. Prior to collecting groundwater samples, synoptic DTW measurements were collected from a total of 29 Site monitoring wells only while the treatment system was not operating. In addition to the two wells where DTW measurements are not possible (MW-6 and HZ-MW-33R), S-MW-1 and MW-23 were also not able to be measured during the synoptic water-level measurement event. 
Groundwater contours were developed for the shallow and intermediate aquifer zones during the September 2025 sampling event using the synoptic DTW measurements collected while the treatment system was not running. Groundwater contours were not developed for the deep aquifer zone due to the limited number of wells in the deep aquifer zone. Figures 7a and 7b show potentiometric groundwater contours and groundwater flow directions for the shallow and intermediate aquifer zones. 
Shallow Aquifer Zone (System Off): Groundwater elevations collected on September 22, 2025, while the treatment system was not operating, show that the shallow aquifer zone wells ranged from 38.98 to 28.30 feet NAVD 88 (Figure 7a). Groundwater generally flows to the southeast from MW-43R to HZ-MW‑1 and to the south from MW-40 to HZ-MW-31. The greatest gradient is in the southwestern portion of the Site, with a gradient of approximately 0.06 feet per foot to the south. The gradient for the flow direction to the southeast ranges from approximately 0.01 to 0.05 feet per foot. Groundwater in the shallow aquifer zone no longer displays obvious mounding; however, injection wells 1iR, 4i, and 6iR have a slight influence on groundwater contours. 
Intermediate Aquifer Zone (System Off): The intermediate aquifer zone groundwater elevations ranged from 38.14 to 33.29 feet NAVD 88 (Figure 7b). Groundwater in the intermediate aquifer zone generally flows to the southeast, with a gradient ranging from approximately 0.02 and 0.03 feet per foot. 
September 2025 Groundwater Sampling Results
Tables 2 through 5 provide semiannual groundwater analytical results for CVOCs compared with their respective MTCA Method A CULs. Figures 8a through 11b show CVOC groundwater concentrations at each monitoring well location for the shallow and intermediate aquifer zones. 
Shallow Aquifer Zone
PCE was detected in 12 of the 18 shallow aquifer zone wells, with 8 wells containing concentrations greater than the MTCA Method A CUL of 5 µg/L during the fall sampling event. PCE concentrations ranged from less than the PQL to 1,600 µg/L at HZ-MW-14S. Figure 8a shows the September 2025 PCE isocontours and concentrations within the shallow aquifer zone. Two areas with the greatest concentrations beneath the building are MW-21R and HZ-MW-14S with concentrations of 1,200 µg/L and 1,600 µg/L, respectively. A separate area of exceedance occurs around MW-40, with a concentration of 630 µg/L, on the west side of the Site outside the building along 98th Avenue NE. 
TCE was detected in 12 of the 18 shallow aquifer zone wells, with 8 wells containing concentrations greater than the MTCA Method A CUL of 5 µg/L during the fall sampling event. TCE concentrations ranged from less than the PQL to 1,100 µg/L at MW-40, which appears to be a separate area of a TCE exceedance outside the building footprint. Figure 9a shows TCE isocontours and concentrations within the shallow aquifer zone. There are two areas with TCE exceedances in groundwater beneath the building; one centered around wells MW021R and HZ.MW-14S and a small area centered around S-MW-5R.
DCE was detected in 14 of the 18 shallow aquifer zone wells, with 7 wells containing concentrations greater than the MTCA Method B CUL of 16 µg/L during the fall sampling event. DCE concentrations ranged from less than the PQL to 530 µg/L at MW-4R, where the area with the greatest concentration beneath the building is centered. Separate areas of exceedance occurs around MW-40 and HZ-MW-31 located on the west and southwest, respectively, sides of the Site, outside the building along 98th Avenue NE. Figure 10a shows DCE isocontours and concentrations within the shallow aquifer zone.
VC was detected in 11 of the 18 shallow aquifer zone wells, and all detections contained concentrations greater than the MTCA Method A CUL of 0.2 µg/L during the fall sampling event. VC concentrations ranged from less than the PQL to 230 µg/L at MW-40, which is outside of the building footprint to the west. Figure 11a shows VC isocontours and concentrations within the shallow aquifer zone. The area with the greatest concentration beneath the building is centered around MW-7. Two separate areas of exceedance occurs around MW-40 and HZ-MW-31, which are located outside the building along 98th Avenue NE to the west and southwest, respectively.
Intermediate Aquifer Zone
PCE was detected in 5 out of the 12 intermediate aquifer zone wells, with 4 wells containing concentrations greater than the MTCA Method A CUL of 5 µg/L during the fall sampling event. PCE concentrations ranged from less than the PQL to 95 µg/L at S-MW-3RRR, which is outside the building footprint to the north. Figure 8b shows the September 2025 PCE isocontours and concentrations within the intermediate aquifer zone. The area with the greatest concentration beneath the building is centered around HZ-MW-26, with a concentration of 52 µg/L.
TCE was detected in 7 of the 12 intermediate aquifer zone wells, with 4 wells containing concentrations greater than the MTCA Method A CUL of 5 µg/L during the fall sampling event. TCE concentrations ranged from less than the PQL to 36 µg/L at MW-12, which was the area with the greatest concentration beneath the building. Figure 9b shows TCE isocontours and concentrations within the intermediate aquifer zone.
DCE was detected in 10 out of the 12 intermediate aquifer zone wells, with 5 wells containing concentrations greater than the MTCA Method B CUL of 16 µg/L during the fall sampling event. DCE concentrations ranged from less than the PQL to 1,200 µg/L at HZ-MW-15D, which was the area with the greatest concentration beneath the building. Figure 10b shows DCE isocontours and concentrations within the intermediate aquifer zone.
VC was detected in 9 out of the 12 intermediate aquifer zone wells, with all detections containing concentrations greater than the MTCA Method A CUL of 0.2 µg/L during the fall sampling event. VC concentrations ranged from less than the PQL to 130 µg/L at MW-20R, which was the area with the greatest concentration beneath the building. Figure 11b shows VC isocontours and concentrations within the intermediate aquifer zone.
Deep Aquifer Zone
PCE was detected in one of the three deep aquifer zone wells at a concentration less than the MTCA Method A CUL of 5 µg/L during the fall sampling event. This PCE concentration of 0.65 µg/L was detected at MW-34, which is under the northwest corner of the building, located in the parking garage. PCE concentrations at MW-39, located outside the building beneath 98th Avenue NE, declined to a concentration less than the PQL for the first time since 2020.
TCE was detected in one of the three deep aquifer zone wells at a concentration less than the MTCA Method A CUL of 5 µg/L during the fall sampling event. This TCE concentration of 0.50 µg/L was detected at MW-34, which is under the northwest corner of the building, located in the parking garage. TCE concentrations at MW-39 declined to a concentration less than the PQL for the first time since 2020.
DCE was detected in two of the three deep aquifer zone wells at concentrations less than the MTCA Method B CUL of 16 µg/L during the fall sampling event. DCE concentrations ranged from less than the PQL to 3.3 µg/L at MW-39.
VC was detected in two of the three deep aquifer zone wells, with all detected concentrations greater than the MTCA Method A CUL of 0.2 µg/L during the fall sampling event. In the monitoring well samples, VC concentrations ranged from less than the PQL to 0.77 µg/L at MW-34. The fall 2025 event is the first time that VC has been detected at concentrations greater than the MTCA Method A CUL at MW-39, which is outside the building footprint, since the fall 2022 event. 
Observations, Conclusions, and Next Steps
In an assessment of all the data collected, the Contaminated Site Clean-Up Information (USEPA 2025) regarding anaerobic bioremediation was used as a reference to evaluate the performance of the treatment system. The following select indictor parameters were reviewed to determine whether (1) there is remedial progress or success within the source zone mass, and (2) any additional optimization adjustments are needed for anaerobic dechlorination to occur. The results for the following parameters discussed are presented in Table 5.
Methane, Ethane, and Ethene: Elevated concentrations of methane (>1 mg/L) indicate fermentation is occurring in a highly anaerobic environment and that reducing conditions are appropriate for anaerobic degradation. Elevated concentrations of ethane and ethene (greater than background) can be used to infer anaerobic dechlorination. Note that ethane and ethene can be subjected to rapid biodegradation, so their absence in a sample does not necessarily mean that degradation is not occurring. The majority of hot spot wells of the Site where optimization activities have occurred have methane concentrations greater than 1 mg/L and ethene detections within the past year (Table 5). Generally, Site wells showed a spike in methane during the spring 2025 event and most have returned to lower concentrations greater than 1 mg/L in the fall event.
Total Organic Carbon: TOC concentrations >20 to 50 mg/L are desired in the anaerobic treatment zone. Stable or declining TOC concentrations (<20 mg/L) in conjunction with elevated concentrations of VOCs and alternate electron acceptors indicate additional substrate is required to sustain the anaerobic treatment zone. TOC has generally remained consistent with concentrations seen in 2024, with the exception of wells where gravity feeding was performed: MW-39, S-MW-5R, and HZ‑MW-15D. Increased downtime throughout the year, as described above, likely has an effect on TOC concentrations in the shallow aquifer zone, which is currently being targeted. However, PCE, TCE, and DCE concentrations have generally been decreasing in these wells despite the less-than-ideal TOC concentrations (Table 5). An increase in substrate dosage and application would likely help to further reduce CVOC concentrations and is therefore recommended. However, the TOC concentration for S-MW-5R during the September 2025 sampling event was elevated to a concentration greater than the ideal range.
Oxidation–Reduction Potential: ORP of groundwater provides data on whether anaerobic conditions are present. Reducing conditions are required for anaerobic dechlorination. ORP is used in conjunction with other geochemical parameters to determine whether groundwater conditions are optimal for anerobic biodegradation. Generally, ORP has been negative or seen to be decreasing over the last two years in the majority of Site wells at the time of sampling, with the exception of the May 2025 sampling event. During this event, more wells than normal had recorded positive ORP values, but the majority of the wells returned to negative ORP values or showed declining ORP values during the September 2025 sampling event.
Dissolved Oxygen: DO should be depleted in an anaerobic bioremediation system. DO of <0.5 mg/L generally indicates an anaerobic pathway suitable for anaerobic dechlorination to occur. DO has been <0.5 mg/L in most Site wells at the time of sampling, with the exception of the May 2025 sampling event. During this event, more wells than normal had recorded DO concentrations >0.5 mg/L, but the majority of the wells returned to concentrations of <0.5 mg/L during the September 2025 sampling event.
A low DO in conjunction with a negative ORP (refer to above bullet point) indicates that the substrate is at an ideal environment for additional injections of TOC to be effective in reductive dechlorination.
Dehalococcoides: Dehalococcoides is a genus of bacteria that can break down chlorinated organic compounds that can be detected. These bacteria can experience an increase in population as a consequence of adding electron donors to create anaerobic conditions. Microbial DNA testing has been conducted annually for the past 3 years; however, DNA testing was not performed during the 2025 sampling events because previous results have indicated a sustained and healthy microbial population capable of biodegradation. DNA testing may be performed during a 2026 sampling event. 
CVOC Extent and Composition Profile 
Figures 8a through 11b show the extent of CVOCs within the shallow and intermediate aquifer zones, and Figures 12 through 16 present stacked bar charts that present changes in molar concentrations or total micromoles per liter and relative proportions of CVOCs. These figures are used to determine the extent of the CVOC plume and the decline of moles of CVOCs over time through biodegradation, and to help evaluate the system’s effectiveness in reducing CVOC mass over time.
Shallow Aquifer Zone
As shown in Figures 8a, 9a, 10a, and 11a, CVOC exceedances are present in three to four separate areas with hot spots centered around interior wells MW-21R and HZ-MW-14S and smaller hot spots centered around wells S-MW-5R, MW-40, and HZ-MW-31, which are located adjacent to the northern, western, and southwestern edges of the building footprint, respectively. Generally, CVOC concentrations detected during the 2025 sampling events have increased within the interior wells when compared to the September 2024 results. Despite the overall increase of CVOC concentrations, the observed increase of ethene concentrations throughout the Site indicates that complete dechlorination is occurring at the Site. 
The stacked molar composition bar charts were updated using 2025 monitoring data for two shallow wells, MW-7 and MW-4R, which are within the area with the greatest CVOC concentrations. Results for MW-7 and MW-4R are presented in Figures 13 and 14, respectively. The line in Figure 13 representing the total molar concentration in MW-7 shows a decline in total molar mass beginning in 2014. After the sharp decrease in total molar concentration at MW-7 in 2024, results from the September 2025 sampling event show an increase of total molar concentrations and a decline of TOC concentrations below the ideal range of >20 to 50 mg/L. However, DCE and VC make up the majority of the CVOC mass, indicating that biodegradation is occurring at MW-7.
TOC and total CVOC molar concentration for MW-4R show similar results in Figure 14. The total CVOC molar concentration shows a gradual decline in total mass from 2019 to 2021, with a slight rebound in total molar concentration in 2022 related to the treatment system being offline during construction. Total CVOC molar concentration declined significantly in the September 2024 sampling event, reaching an all-time low. However, there was a sharp increase of CVOC concentrations and a decline of TOC concentration after the May 2025 sampling event. Despite the increase in total CVOC molar concentration between September 2024 and September 2025, Figure 14 shows that anaerobic biodegradation of chlorinated compounds is occurring due to the larger percentage of DCE and VC observed during the September 2024 and the 2025 events. Furthermore, the increasing detections of ethene in MW-4R indicate that VC is completely dechlorinated. 
The CVOC concentrations in both the hot spot interior wells, MW-21R and HZ-MW-14S, show a dramatic increase since the September 2024 sampling event. PCE concentrations in MW-21R had declined to less than the CUL and then back up to 1,200 µg/L; whereas PCE concentrations detected at HZ-MW-14S declined to 170 µg/L in September 2024 and then increased to 1,600 µg/L during the September 2025 event. DO and ORP are within ideal ranges at these wells, but the TOC concentrations are less than ideal, indicating that not enough CarBstrate is reaching the formation within the vicinity of these wells. However, degradation is occurring at MW-21R with the detections of ethene and increase in VC. 
The increase of CVOC concentrations around S-MW-5R since the September 2024 event is associated with DO and TOC concentrations outside the ideal ranges. This well is not located near any injection or extraction wells; therefore, CarBstrate has been gravity fed into this well, but it is likely that there is little subsurface flow to distribute the CarBstrate into the formation beyond the filter pack. This is supported by the elevated TOC concentration of 920 mg/L. Despite the less-than-ideal ranges for DO and TOC, the detection of ethene and the elevated dissolved iron and manganese concentrations indicate that anaerobic degradation of CVOCs is occurring. 
Monitoring wells MW-40 and HZ-MW-31 are located outside the building footprint to the west and southwest, respectively. The September 2025 results show a slight, but not substantial, decline in CVOC concentrations for these wells. DO and ORP concentrations are within the ideal ranges, but TOC concentrations are less than the ideal range. However, detections of DCE, VC, and ethene prior to the 2025 sampling events show that biodegradation has occurred at these locations. 
Intermediate Aquifer Zone 
Compared with the shallow aquifer zone, the intermediate aquifer zone has fewer injection and extraction wells, which are more spread out from each other and nearby monitoring wells. Because of these factors, there has been slower plume degradation within this aquifer zone. Generally, the water quality conditions are supportive of anerobic dechlorination, with negative ORP and low DO, but require relatively higher concentrations of TOC than currently detected to increase the rate of breakdown. TOC concentrations in intermediate wells have remained fairly stable over the past couple of years and have not shown the same increase in concentration as the shallow aquifer zone wells. In particular, HZ-MW-15D has consistently contained the highest concentration of CVOCs, and therefore beginning in May 2025, gravity feeding was conducted at this well to increase the rate of dechlorination of the remaining plume in the vicinity of HZ‑MW‑15D, as described in the 2024 Annual Groundwater Monitoring memorandum. The effects of gravity feeding can be seen in Figure 15, which presents the stacked molar composition bar chart for HZ-MW-15D. TOC concentrations at this well increased to within the ideal range after the first dose of CarBstrate, and although the total CVOC molar concentration remains stable and slightly decreasing, the composition significantly changed during the September 2025 sampling event where the majority of the contaminant mass is DCE. This indicates that dechlorination is occurring at this location but not completely to produce VC and ethene, which were not detected during the September 2025 event.
VC was detected at concentrations exceeding the CUL in more wells than any other CVOC. The VC plume within the intermediate aquifer zone extends from the northwest portion of the building footprint, centered around MW-20R, to the east at HZ-MW-29. VC concentrations at MW-20R have increased since the 2024 sampling events but are also associated with an increase in ethene and a decrease in PCE concentrations. This indicates that biodegradation is occurring in the intermediate aquifer zone around the hot spot area despite the less-than-ideal TOC concentrations. VC concentrations around HZ-MW-29 have remained consistent since September 2024 and generally decreasing over time. Injection well 12iR is located near HZ‑MW‑29, but the nearest extraction well, 13eR, is not located in an ideal location to distribute CarBstrate to HZ-MW-29. The DO and ORP concentrations are within the desired range at this location but TOC concentrations are less than the desired range.
Deep Aquifer Zone
There are only three wells screened within this interval, MW-29, MW-34, and MW-39. The September 2025 results show a significant decrease in PCE and TCE concentrations in MW-39 following gravity feeding of CarBstrate into the well immediately after being sampled during the May 2025 event. The TOC results for MW-39 during the September event show that the TOC concentrations were slightly less than the ideal range of 20 to 50 mg/L. This is evidence that one gravity feed event can be effective for up to 6 months. MW-39 had been the only deep well with concentrations greater than CULs for PCE and TCE and declined to concentrations less than their respective PQLs. VC was detected at concentrations exceeding the CUL in wells MW‑34 and MW‑39. Analytical results from the other deep aquifer zone well, MW-29, have remained less than the detection limit for all analytes. Figure 16 presents the stacked molar composition bar chart for MW-39, which shows increased TOC concentrations and decreased total CVOC molecular concentration during the September 2025 event. This is evidence that the one gravity feeding event was effective in helping to achieve anaerobic biodegradation at MW-39. 
Conclusions and Recommended Next Steps
Anaerobic biodegradation appears to be occurring and is effective in the hot spot areas as evident by the data collected during the 2024 and 2025 sampling events, despite the less than favorable concentrations of TOC, and in some areas, DO and ORP. However, the degradation process is occurring at a slower rate than originally estimated in the RI/FS and CAP. Optimization activities have facilitated the dechlorination of PCE to ethene in some areas; however, the data indicate that incoming flux of PCE mass from PCE source storage zones to the groundwater treatment zones cannot be adequately addressed through the existing remedy. This is likely due to an incomplete conceptual site model (CSM) with suboptimal placement of the injection and extraction wells resulting in ineffective delivery of the CarBstrate electron donor amendment. The construction of the building’s foundation, Vapor Intrusion Mitigation System (VIMS), and vapor barrier prevents the installation of additional injection and extraction wells and further characterization borings or other activities to refine the CSM. 
As outlined in the Schedule of Work and Deliverables in Exhibit D of the CD, summarized in Table 1, all work has been completed with the exception of the end of the treatment system operation and ongoing monitoring activities. 
Under Section 7.0, the CAP states: 
“Performance groundwater monitoring will be continued during the Bioremediation system operation until PCE, and its breakdown products, concentrations in groundwater are below their applicable cleanup levels.
“Groundwater compliance monitoring will start at the time when PCE, and its breakdown products, groundwater concentrations have reached their applicable cleanup levels in the selected performance monitoring wells. Groundwater compliance monitoring will be conducted quarterly for 2 years.
“…
“A groundwater compliance contingency, which would extend the groundwater biannual compliance monitoring for one year, will be started at the end of the proposed compliance monitoring in June 2022 if COC groundwater cleanup levels have not been reached. After one additional year, if COC groundwater cleanup levels have not been reached, the Potentially Liable Persons will include a 5-year compliance sampling event for the duration of the environmental covenant. This shall be documented in the Compliance Monitoring and Contingency Response Plan in the Engineering Design Report. Groundwater analytical results are needed for the 5-year periodic review. The five year groundwater compliance monitoring is only required if cleanup levels are not achieved and institutional controls through the environmental covenant on the groundwater use are needed.”
Performance groundwater monitoring has continued on a biannual basis since 2021; PCE, and its breakdown products, have not yet reached concentrations less than their applicable CULs. However, institutional controls have been placed through an Environmental Covenant and were established to protect human health and the environment. A VIMS and vapor barrier were installed during construction of the building, and the two rounds of indoor air sampling that were conducted show that there is no VI risk from Site COCs to the residents and commercial workers of the first floor of the building (Floyd|Snider 2025b and 2026). Therefore, there are likely no current pathways of concern to human health and the environment. 
Despite the Site not meeting the established CULs for groundwater, the near-term step to consider is for preparation of a 5-year review. As stated previously, under Section XXVI, the CD states that unless otherwise agreed to by Ecology, the status of the Site will be assessed at least every 5 years after the initiation of cleanup action at the Site. At least 90 days prior to each periodic review, a report will be submitted to Ecology that documents whether human health and the environment are being protected based on the factors set forth in WAC 173-340-420(4).
If Ecology initiates a 5-year review process, the City and Floyd|Snider can provide applicable support to Ecology. Support will include reviewing Site data and evaluating whether human health and the environment are being protected and help with the preparation of a report in coordination with Ecology and in accordance with MTCA that summarizes the following: 
The effectiveness of the cleanup actions and institutional controls
A review of any new information for individual hazards
A review of WAC to determine whether the recent changes to MTCA are applicable to the individual hazardous substances present at the Site 
The availability and practicability of more permanent remedies
The availability of improved analytical techniques to evaluate compliance with CULs
The Floyd|Snider field team will continue to perform semiannual groundwater monitoring and weekly operation and maintenance, which will be documented in an annual groundwater memorandum at the end of 2026. 
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