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I. INTRODUCTION 
 
The purpose of a five-year review (FYR) is to evaluate the implementation and performance of a remedy to 
determine if the remedy is and will continue to be protective of human health and the environment. The methods, 
findings and conclusions of reviews are documented in FYR reports such as this one. In addition, FYR reports 
identify issues found during the review, if any, and document recommendations to address them. 
 
The U.S. Environmental Protection Agency (EPA) is preparing this FYR pursuant to the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) Section 121, consistent with the National 
Contingency Plan (NCP) (40 Code of Federal Regulations (CFR) Section 300.430(f)(4)(ii)), and considering EPA 
policy.  
 
This is the fourth FYR for the Midway Landfill Superfund site (the Site). The triggering action for this statutory 
review is the completion date of the previous FYR. The FYR has been prepared because hazardous substances, 
pollutants or contaminants remain at the Site above levels that allow for unlimited use and unrestricted exposure 
(UU/UE).  
 
The Site consists of one sitewide operable unit (OU). This FYR addresses the OU.  
 
EPA remedial project manager (RPM) Ashley Grompe led the FYR. Participants included Min-soon Yim and Jeff 
Neuner from Seattle Public Utilities (SPU), Laura Lee and Lisa Gilbert from SPU contractor Parametrix, and 
Ryan Burdge and Kelly MacDonald from EPA FYR support contractor Skeo. The review began on 6/20/2019. 
 
Site Background  

 
The Site is located between Interstate 5 (I-5) and Highway 99, and between South 252nd Street and South 246th 
Street, in Kent, Washington (Figure 1). Currently, the Site includes a fenced 60-acre landfill, a flare station and a 
stormwater detention pond. Land use in the site vicinity consists of commercial and residential areas. Commercial 
establishments and light industry and manufacturing border both sides of Highway 99 in the area. Two upcoming 
Washington State Department of Transportation (WSDOT) and Sound Transit I-5 Corridor transportation projects 
will affect the landfill. There are plans to add lanes to I-5 and extend a light rail track on the eastern edge of the 
Site.1 These development actions will require waste removal and replacement with structural fill, relocation of the 
eastern edge of the landfill cap and gas control systems, drainage improvements, and other actions. In addition, 
the Site is one of several options under consideration for a potential Sound Transit operations and maintenance 
facility. 
 
From 1945 to 1966, a gravel pit was operated on site. In 1966, the city of Seattle (the City) began operating an 
unlined landfill on site. The City deposited about 3 million cubic yards of solid waste at the Site from 1966 to 
1983. The landfill accepted demolition materials, wood waste and other slowly-decomposing materials. Some 
hazardous and industrial wastes (including about 2 million gallons of bulk industrial liquids from a single source) 
were also placed in the landfill. The Washington State Department of Ecology (Ecology) is responsible for the 
oversight management of the Site, as stipulated by an agreement with EPA Region 10, but EPA Region 10 retains 
responsibility to complete FYRs. 
 
Groundwater conditions beneath the landfill are complex. Hydrogeologic investigations identified four major 
aquifers beneath and impacted by the landfill, in order of shallowest to deepest: Upper Gravel Aquifer, Sand 
Aquifer, and the Northern and Southern Gravel Aquifers. The aquifers have unique flow directions and rates, are 
interrupted by discontinuous aquitards, and are connected by several vertical flow paths, resulting in a complex 
pattern of vertical and lateral groundwater flow. Generally, groundwater flows from the north of the landfill, then 
beneath the landfill and to the east and southeast.  

 
1 More information is available on the WSDOT and Sound Transit I-5 Corridor projects: 
https://apps.ecology.wa.gov/gsp/Sitepage.aspx?csid=4729.  

https://apps.ecology.wa.gov/gsp/Sitepage.aspx?csid=4729
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Appendix C provides a more detailed description of site hydrogeology. A well survey was recently conducted and 
indicated that there are several domestic and irrigation wells at various depths within one mile of the Site 
(Appendix H, Table I-1). 
 
Appendix A includes a list of documents reviewed as part of this FYR. Appendix B includes a chronology of site 
events. 
 
FIVE-YEAR REVIEW SUMMARY FORM 
 

 

SITE IDENTIFICATION 

Site Name: Midway Landfill  

EPA ID: WAD980638910  

Region: 10 State: WA City/County: Kent/King 

SITE STATUS 

NPL Status: Final 

Multiple OUs? 
No 

Has the Site achieved construction completion? 
Yes 

 
REVIEW STATUS 

Lead agency: EPA  

Author name: Ashley Grompe, with additional support provided by Skeo  

Author affiliation: EPA Region 10 

Review period: 6/20/2019 – 9/23/2020 

Date of site inspection: 3/5/2020 

Type of review: Statutory 

Review number: 4 

Triggering action date: 9/23/2015 

Due date (five years after triggering action date): 9/23/2020 
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Figure 1: Site Vicinity Map 
 

 
 
Disclaimer: This map and any boundary lines within the map are approximate and subject to change. The map is not a survey. The map is for informational 
purposes only regarding EPA’s response actions at the Site.  
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II. RESPONSE ACTION SUMMARY 
 
Basis for Taking Action 
 
In 1980, a state-mandated screening process for waste administered by the Seattle-King County Department of 
Public Health started. Its goal was to eliminate further disposal of hazardous waste at the Site. When the City 
closed the landfill in 1983, it covered the entire surface with a soil cover and began extensive testing of water and 
gas in the landfill and its vicinity. Groundwater samples from monitoring wells in and around the landfill and gas 
samples from gas probes indicated the presence of organic and inorganic contaminants outside the landfill 
boundary. In 1985, Ecology also began investigating the Site and found methane gas in nearby residences. 
 
Before the cleanup work began in 1985, there were several potential exposure pathways. These pathways included 
acute hazards to residents due to high levels of methane gas reaching residential basements, and long-term 
potential risks from solvents in the groundwater if people had been drinking the groundwater. The risks from 
these possible exposures were greater than EPA’s and the state of Washington’s acceptable risk levels. Other 
possible exposures could have occurred through air emissions or through direct contact with the landfill contents. 
 
The City’s contractors prepared an Endangerment Assessment (EA) as part of the 1990 remedial investigation and 
feasibility study (RI/FS). Because the RI found little contamination in the surface water, seeps or soil, the EA 
concluded that the contaminants detected in these environmental media had not migrated from the landfill. The 
EA also found that there was no direct exposure pathway connecting leachate to either human or ecological 
receptors. There was concern about the indirect pathway of discharge of leachate into the groundwater system.  
 
A baseline risk assessment that followed EPA Superfund guidance and reflected then-current conditions at the 
landfill was not done because the contaminants of concern (COCs), migration routes, and the risks to human 
health and the environment were characterized in the 1990 EA. The 2000 Record of Decision (ROD) noted that 
while the estimated future risk from drinking groundwater in the vicinity of the landfill following the early 
cleanup work was within the acceptable risk range, there was groundwater contamination above federal drinking 
water standards (maximum contaminant levels, or MCLs) in two monitoring wells east of the landfill and I-5. 
According to EPA policy, when MCLs are exceeded, action is generally warranted. In addition, state groundwater 
cleanup levels under the state of Washington’s Model Toxics Control Act (MTCA) were exceeded. Because 
drinking this groundwater could result in an imminent and substantial endangerment to human health, remedial 
action was needed at the Site. Table 1 lists site COCs for groundwater. 
 
Table 1: Groundwater COCs 
 

COC Media 
1,2-Dichloroethane (DCA) 

Groundwater  Vinyl chloride 
Manganese 

 
Response Actions 
 
In October 1984, EPA proposed listing the Site on the Superfund program’s National Priorities List (NPL) based 
on potential groundwater contamination. Pursuant to a cooperative agreement with EPA, Ecology was designated 
as the lead agency for the Site.  
 
In September 1985, the City constructed gas migration control wells on the landfill property and gas extraction 
wells beyond the landfill property to control the subsurface migration of gas. Gas was found to have migrated up 
to 2,600 feet beyond the landfill prior to installation of the gas extraction system. In 1986, EPA finalized the 



8 

Site’s listing on the NPL. In September 1988, the City entered a Response Order on Consent with Ecology to 
prepare a RI/FS for the landfill.                                                                    
 
In May 1990, prior to completion of the RI/FS, the City and Ecology entered into a Consent Decree pursuant to 
MTCA. The Consent Decree set forth Ecology’s determination that undertaking certain remedial actions prior to a 
Cleanup Action Plan (a MTCA decision document similar to a Superfund ROD) would provide immediate 
protection to public health and the environment. In this Consent Decree, the City agreed to finance and perform 
specific cleanup work that had four main elements: 
 

• Construction of a landfill cover. 
• Completion of a gas extraction system. 
• Completion of a surface water management system. 
• Preparation of a comprehensive Operation and Maintenance (O&M) Manual. 

 
The Consent Decree also required that the City place a notice in the records of real property kept by the county 
auditor stating that the landfill was listed on the NPL, and provide a copy of the Consent Decree to any 
prospective purchaser or lessee of the property prior to the transfer of any legal or equitable interest in all or any 
portion of the landfill. 
 
Table 2 summarizes the implementation of the work required by the Consent Decree. 
 
Table 2: Remedial work implemented under the 1990 Consent Decree 
 

Consent Decree-required 
Remedial Work Implementation 

Landfill gas control An active gas control system was installed. Construction of the gas migration control 
system began in September 1985 and finished in March 1991. It originally included 87 
gas extraction wells, 31 of which were located off the landfill in native soil. The off-
landfill wells have since been abandoned or capped. In addition, about 70 off-landfill 
gas monitoring probes were installed to provide information on gas concentrations; 
about half of these probes have since been abandoned. The gas is extracted through the 
control wells at the landfill and routed to a permanent blower/flare system.  

Landfill surface filling and 
grading 

The landfill surface was regraded, which increased the soil cover over the landfill by 2 
to 14 feet. The engineered grades improved surface water runoff and decreased 
infiltration. The fill was also compacted to reduce permeability and prepare the surface 
for the cover system. The work began in August 1988 and finished in June 1989. 

Stormwater detention pond 
construction and associated 
dewatering and discharge 
system 

A lined detention pond was put in north of the landfill. Regrading of the landfill surface 
redirected surface water, which previously infiltrated into the landfill, to the new pond. 
The detention pond is a 3-acre structure, lined with a 60-millimeter high-density 
polyethylene (HDPE) membrane to eliminate infiltration. The bottom of the pond was 
constructed below localized groundwater; therefore, a permanent dewatering system 
was also installed, and water is pumped into the pond. Construction of the stormwater 
detention pond began in August 1988 and was finished in June 1989. 

Landfill cap installation Construction of the final landfill cover began in October 1989 and finished in May 
1991. It consists of the following layers from bottom to top: a 12-inch-thick layer of 
low permeability soil/clay material, a 50-millimeter HDPE flexible membrane, a 
drainage net, filter fabric, a 12-inch-thick drainage layer, and a 12-inch-thick topsoil 
layer. 

Linda Heights Park stormwater 
diversion 

The Linda Heights Park drain, a 30-inch culvert that drained directly into the landfill, 
was blocked. Stormwater is now routed through a pump station and a pipeline to the 
detention pond. The old discharge line to the landfill is still in place and functions as an 
overflow in the event of a pump station failure. The construction of this rerouting began 
in August 1989 and finished in 1991. The pump station and associated diversion of 
storm water was activated in January 1992. 
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Consent Decree-required 
Remedial Work Implementation 

O&M Plan A comprehensive O&M Manual for short-term and long-term O&M activities for the 
systems constructed under the Consent Decree was prepared by the City and approved 
by Ecology in April 1992. 

Deed notice The deed notice was implemented; the Institutional Controls section of this FYR Report 
provides more information.  

 
Because Ecology had not completed a final remedy selection decision document under the MTCA by early 2000, 
the two agencies agreed that EPA should prepare the final remedy selection document under CERCLA instead. 
EPA signed the ROD in September 2000 with Ecology’s concurrence.  
 
The 2000 ROD stated that containment at the landfill has been successful and reduced site risks. However, the 
containment measures already in place needed to be maintained, and institutional controls were necessary to 
ensure continued long-term protection of human health and the environment. The 2000 ROD identified the 
following remedial action objectives (RAOs) for the response action at the Site:   

• To ensure containment is effective and working. 
• To ensure containment will be maintained. 
• To return groundwater to drinking water standards and state cleanup standards downgradient of the 

landfill boundary. 
• To ensure no residential exposure to groundwater until groundwater cleanup standards have been met. 

 
The remedy selected in the 2000 ROD included the following remedial components:  

• Monitoring to: 
o Ensure the remedial systems are working as designed. 
o Ensure progress is being made toward meeting the groundwater cleanup standards. 
o Ensure adequate containment is maintained when and if major changes are approved by Ecology 

in site operations such as turning off or scaling down the gas collection system. 
o Demonstrate that the groundwater cleanup levels have been achieved. 

• Continuing to operate and maintain all remedial elements required in the 1990 Consent Decree. 
• Implementing three types of institutional controls: 

o The City will place a notice in the records of real property kept by the King County auditor, 
alerting any future purchaser of the landfill property, in perpetuity, that this property had been 
used as a landfill and was on EPA’s NPL, and that future use of the property is restricted, per the 
1990 Consent Decree. 

o The City needs to ensure continued O&M of the containment and monitoring systems if any 
portion of the property is sold, leased, transferred or otherwise conveyed, per the 1990 Consent 
Decree. 

o Notices are needed so that no water supply wells are constructed and used in areas with 
groundwater contamination emanating from the landfill, including at minimum: 
 Annual notices to the Seattle-King County Department of Public Health, Ecology, local 

water districts (currently the Kent and Highline water districts), and locally active well 
drillers of the groundwater conditions in the affected areas downgradient of the landfill. 

 The City will also annually notify the owner of Well #37 in writing of groundwater 
conditions around the well. Alternatively, the City can provide Ecology with adequate 
assurances that this well has been properly abandoned.2 

 
The 2000 ROD states that the more stringent of federal drinking water standards and state cleanup standards 
under the MTCA are the cleanup levels. Table 3 lists groundwater cleanup goals and their basis. The point of 
compliance for the groundwater will be at the edge of the landfill waste as specified in a Compliance Monitoring 

 
2 In the 2000 ROD, Well #37 was identified as being an unused, covered well on privately owned property that was within 
1,000 feet of the Site.  
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Plan approved by Ecology. All groundwater downgradient of this point of compliance will need to meet these 
cleanup goals for contaminants resulting from releases from the landfill before the Site is deleted from the NPL. 
 
Table 3: Groundwater COC Cleanup Goals 
 

Groundwater COC 2000 ROD Cleanup Goal  Basis 
1,2-DCA 5 micrograms per liter (µg/L) Federal Drinking Water Standard (MCL) 
Vinyl chloride 0.02 µg/La MTCA Method B 
Manganese 2.2 milligrams per liter (mg/L) MTCA Method B 
Notes: 
Source: Table 8-1, 2000 ROD. 

a. Pursuant to Washington Administrative Code (WAC) 173-340-707(2), Ecology will use the 
practical quantitation limit (PQL) of 0.2 micrograms per liter (µg/L) to determine compliance with 
this cleanup standard because the cleanup standard is lower than the PQL. 

 
Status of Implementation 
 
Several remedial elements were implemented under the 1990 Consent Decree prior to the 2000 ROD, as described 
in the Response Actions section of this FYR Report. This section summarizes implementation for the remedy 
components of the 2000 ROD. 
 
The City has conducted performance and compliance monitoring since 1989. Monitoring includes fluid level 
monitoring, groundwater chemistry monitoring and landfill gas monitoring performed on an ongoing basis. The 
current monitoring program is described in the 2000 Midway Landfill Monitoring Plan. Monitoring data are 
discussed in further detail in the Data Review section of this FYR Report. 
 
The City continues to conduct O&M activities for the landfill cover system, gas system and surface water 
systems. O&M requirements for the Site are described in 1992 Midway Landfill O&M Manual, which includes 
short-term and long-term O&M for the systems constructed under the Consent Decree. Ecology continues to 
oversee the City’s O&M activities. Ecology can approve operational changes when such changes ensure that the 
Site and remedy will remain protective. The Seattle-King County Public Health Department has an opportunity to 
review requested operational changes.  
 
Institutional Control (IC) Review 
 
The 2000 ROD required several institutional controls, including: 1) a notice on the property alerting any future 
purchaser of the landfill property, in perpetuity, that this property had been used as a landfill and was on EPA’s 
NPL and that future use of the property is restricted; 2) assurance by the City of continued O&M of the 
containment and monitoring systems if any portion of the property is sold, leased, transferred or otherwise 
conveyed; and 3) notices so that no water supply wells are constructed and used in areas with groundwater 
contamination emanating from the landfill. Site institutional controls are summarized below in Table 4. 
 
The first two of the three institutional control requirements are addressed via a 2005 Declaration of Restrictive 
Covenant, which is in place on the landfill parcels (Figure 2). The full covenant is included in Appendix D. The 
covenant includes the following restrictions, verbatim: 

• Any activity on the Property that may interfere with the Cleanup Action as defined in the ROD, is 
prohibited. Any future use of the Property shall not disturb the integrity of the final cover, or any other 
components of the containment system. Any future use of the Property shall not disturb, damage, or alter 
any component of the landfill gas extraction system, or any of its attendant monitoring probes or wells 
except as approved in writing by the Department of Ecology or its successor agency. Any activity on the 
Property that may result in the release of a hazardous substance that was contained as part of the Cleanup 
Action is prohibited. Any activity on the Property that may results in endangerment to human health or 
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the environment by hazardous substances contained on the Property or by gas generated by and emitted 
from the Property is prohibited. 

• Except for groundwater monitoring, no groundwater may be taken for any purpose from any well on the 
Property without Department of Ecology (“Ecology”) approval. No water supply wells may be installed 
on the Property. 

• City must give thirty (30) days advance written notice to Ecology of the City’s intent to convey any 
interest in the Property.  No conveyance of title, easement, lease, or other interest in the Property shall be 
consummated by the City without adequate provision for continued monitoring, operation and 
maintenance of the Cleanup Action. 

• City must restrict leases to uses and activities consistent with this Restrictive Covenant and notify all 
lessees of the restrictions on the use of the Property. 

• City must notify and obtain approval from Ecology prior to any use of the Property that is inconsistent 
with the terms of this Restrictive Covenant. Ecology may approve any inconsistent use only after public 
notice and comment. 

• The City shall allow authorized representatives of Ecology the right to enter the Property at reasonable 
times and with reasonable prior notice for the purpose of evaluating compliance with the Cleanup Action 
and to inspect records that are related to the Cleanup Action. 

• The City reserves the right under WAC 173-340-440 to record an instrument that provides that this 
Restrictive Covenant shall no longer limit use of the Property or be of any further force or effect.  
However, such an instrument may be recorded only if Ecology, after public notice and opportunity for 
comment, concurs. 
 

Per the third institutional control requirement, the City must send an annual written notice about the groundwater 
quality downgradient from the landfill to the Seattle-King County Department of Public Health, nearby water 
districts, locally active licensed well drillers, and Ecology. A map documenting the location of wells with COC 
concentrations above ROD cleanup levels was included in annual notices beginning in 2017. These notices are 
sent on an annual basis. A copy of the 2020 letter is in Appendix K. 
 
SPU contractor Parametrix completed an updated well survey of private wells in the site vicinity as part of the 
2019 1,4-dioxane hydrogeological assessment, which is further summarized in the Data Review section of this 
report. Appendix H includes a map of private wells near the Site and a table summarizing well information 
including the well type, use status, aquifer and position related to the Site. Downgradient or cross-gradient of the 
Site, the survey identified six wells that are in use or potentially in use. Of these, two are domestic wells for 
drinking water, and four are irrigation wells. One domestic well is in the Southern Gravel Aquifer, and the other 
domestic well is in the Alluvial Aquifer, which is not present in the immediate site area. The Southern Gravel 
Aquifer discharges to the Alluvial Aquifer east of the landfill. One of the domestic wells was installed in 2016 
within the groundwater quality notification area. The presence of these wells, and the well installed in 2016 in 
particular, indicate that there may be an issue with the current groundwater quality notification system for local 
regulatory agencies and well drillers. It is currently unknown whether site-related COCs or 1,4-dioxane are 
present in these private wells. 
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Table 4: Summary of Planned and/or Implemented Institutional Controls (ICs) 
 

Media, Engineered 
Controls, and Areas 

That Do Not 
Support UU/UE 

Based on Current 
Conditions 

ICs 
Needed 

ICs Called 
for in the 
Decision 

Documents 

Impacted 
Parcel(s) 

IC 
Objective 

Title of IC Instrument 
Implemented and Date 

(or planned) 

Groundwater, soil, 
and remedy 

components at the 
landfill property 

Yes Yes 

2122049014 
2122049021 
2122049025 
2122049026 
2122049033 
2122049137 

2222049168a, b 

Assure continued 
integrity of the 

cleanup action and 
provide notice to 

land users 

2005 Declaration of 
Restrictive Covenant 

Downgradient 
Groundwater Yes Yes 

Contaminated 
groundwater 
downgradient 
of the landfill 

Notify parties of 
groundwater quality 

to prevent use of 
contaminated 
groundwater 

Groundwater quality notice 
to Seattle-King County 
Department of Public 

Health, nearby 
water districts, locally 

active licensed well drillers 
and Ecology 

Notes: 
a. The 2005 Declaration of Restrictive Covenant also listed parcel 2122903307. However, this parcel number did 

not return any results in an online search in the parcel dataset in May 2020. It was not included in this table or in 
Figure 2. 

b. The area within the approximate site boundary west of parcel 2122049026 that is not included in the 2005 
Declaration of Restrictive Covenant is outside of the fenced landfill area.  
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Figure 2: Institutional Control Map 

 
Disclaimer: This map and any boundary lines within the map are approximate and subject to change. The map is not a survey. The map is for informational 
purposes only regarding EPA’s response actions at the Site. 
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Systems Operations/Operation and Maintenance (O&M)  
 
Regular operation and maintenance activities at the Site include monitoring, inspection and maintenance of 
groundwater, surface water collection and discharge systems, landfill gas collection and transmission systems, 
and the landfill cover. Groundwater monitoring includes groundwater hydraulic monitoring and groundwater 
quality monitoring as stated in the 2000 Monitoring Plan.  
 
The detention pond is monitored five days per week. If the water level in the pond exceeds 1.0 foot, samples are 
collected at the three inlet locations (inflows from the landfill, Highway 99, and I-5) and discharge at the 
detention pond outlet and tested in the field for pH, temperature, dissolved oxygen (DO), turbidity and 
conductivity. Inspections of the surface water collection pipelines using a TV camera are conducted every three 
years. The most recent inspection was performed in August 2017, and no abnormalities or defects were noted in 
the piping. The next TV inspection will take place in 2020. No significant changes were made to the groundwater 
monitoring program or the surface water collection or discharge system during the past five years. 
 
Inspection, maintenance, and monitoring for the landfill gas collection and transmission system are conducted per 
the 1992 O&M Plan. Monitoring of the gas extraction system includes daily manifold monitoring and monthly 
extraction well monitoring. The flare is continuously monitored to ensure that the mechanical systems are 
operating properly. Landfill staff routinely inspect the facility five days a week and respond to off-hour system 
alarms such as flame failure or temperatures out of permitted range on the enclosed flare. Landfill gas compliance 
probes are monitored weekly, monthly, or quarterly, depending on the compliance status of the probe. Landfill 
gas control updates at the flare system during this five-year period include:  

• Montrose Air Quality Services source tested the flare on December 14, 2016. The final report for this 
source test, dated January 24, 2017, was submitted to the Puget Sound Clean Air Agency. The average 
non-methane organic compounds, as hexane, were 5.5 ppm, and when corrected to 3 percent O2, were 
10.6 parts per million. The flare temperature, averaged over the period of the test, was 1,245 °F.  

• A Notice of Construction Application for Permit Modification was prepared and delivered to the Puget 
Sound Clean Air Agency on June 5, 2017, to support modifications to the previous Notice of 
Construction Order of Approval (NOCOA) 8517 issued on June 20, 2001. The NOCOA 10440 
modifications include lowering the operating temperature restriction based on the most recent successful 
source test results and allowing the injection of natural gas into the landfill gas stream to ensure stable 
flare operation. The Puget Sound Clean Air Agency awarded Order of Approval 11400 on October 11, 
2017.  

• In the first quarter of 2018, the Startup, Shutdown, and Malfunction (SSM) Plan for the Landfill Flare 
Supplemented with Natural Gas (SPU 2018) was completed to comply with Condition 10 of NOCOA No. 
11400 and the requirements of 40 CFR 63.6(e)(3). The final plan is posted at the flare station.  

 
As of 2016, landfill cap and cover integrity inspections are documented monthly in a log sheet based on the O&M 
Manual. Several localized areas east of the flare facility were noted to have experienced minor settlement that 
resulted in temporary pooling of standing water during periods of high rainfall in the winter of 2020. The 
localized areas that have experienced minor settlement will be investigated. Repairs will be conducted in 
accordance with the O&M Manual.  
 
Following completion of the transportation construction projects, a revised or new O&M Manual and a revised 
Compliance Monitoring Plan (CMP) will be submitted for review and approval. The revised O&M Manual will 
reflect changes to the gas extraction system, stormwater pond, and groundwater monitoring network.  
 
III. PROGRESS SINCE THE PREVIOUS REVIEW 
 
This section includes the protectiveness determinations and statements from the previous FYR Report as well as 
the recommendations from the previous FYR Report and the status of those recommendations. 
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Table 5: Protectiveness Determinations/Statements from the 2015 FYR Report 

OU # Protectiveness 
Determination Protectiveness Statement 

Sitewide Protectiveness Deferred 

A protectiveness determination of the remedy at the Midway Landfill cannot be 
made at this time until further information on the extent of 1,4 dioxane is obtained. 

Further information will be obtained by additional water quality sampling 
downgradient of the site, either at existing and appropriately constructed wells 

identified by Ecology or by new wells installed for this purpose and by conducting 
a survey of the use of downgradient private wells. It is expected that the 

protectiveness determination can be made by September, 2018. 
 
Table 6: Status of Recommendations from the 2015 FYR Report 

Issue Recommendations Current 
Status 

Current Implementation Status 
Description 

Completion 
Date (if 

applicable) 
Upgradient sources of 
VOCs in groundwater 
will continue to limit 
the potential for the 

chemicals of concern in 
the Southern Gravel 
Aquifer to decrease 

below the ROD cleanup 
levels, especially 

because the 
concentrations of VOCs 
in upgradient well MW-
21B are not decreasing. 

Ecology will notify property 
owners with potential 
upgradient sources of 

contamination, including 
current COCs and 1,4-

dioxane, by September 2016. 
Ecology will advise the 

property owners on cleanup 
requirements. By September 
2018, property owners need 
to take substantive action on 

the upgradient source. 

Ongoing VOC concentrations in MW-21B 
remain above MCLs. EPA and 

Ecology are currently convening 
on appropriate next steps. 

Planned: 
 9/30/2021 

1,4-dioxane has been 
found in several wells 
at concentrations that 

exceed regulatory 
levels. The ROD 

contains no cleanup 
level for 1,4-dioxane. 
Additionally, the first 

five year review 
identified a change to 
vinyl chloride cleanup 

level. 

EPA will write an 
Explanation of Significant 

Difference to add 1,4-
dioxane as a COC to the 
ROD. EPA will consider 

whether the vinyl chloride 
cleanup level established in 
the ROD should be changed, 

and if so, it will be 
documented in an ESD. 

Considered 
But Not 

Implemented 

EPA is still assessing whether 
1,4-dioxane is a site-related COC 

and determined it was not 
necessary to issue an Explanation 
of Significant Differences (ESD) 

at this time. EPA and Ecology 
will examine concentration trends 

from further delineation efforts 
and reconsider if conditions 

worsen. EPA is still considering 
whether a cleanup goal change is 

needed for vinyl chloride.  

Completed: 
10/29/2019 
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Issue Recommendations Current 
Status 

Current Implementation Status 
Description 

Completion 
Date (if 

applicable) 
The extent of the 1,4-
dioxane plume has not 

been delineated. 

Ecology will do a search to 
determine the location of any 

wells constructed within a 
one mile radius of Midway 
Landfill and 1) identify the 
status of those wells (active, 

inactive) 2) determine the use 
(water 

supply/irrigation/monitoring/
etc.) 3) compile well 
construction logs as 

available. Based on the well 
construction logs, Ecology 

will determine if any of these 
wells are constructed in a 

manner that would allow for 
water quality sampling that 

would allow further 
characterization and 

delineation of the 
contaminant plume 

downgradient of the site. If 
no existing wells can be 
confidently used for this 
purpose, Ecology will 

identify locations for new 
monitoring wells to delineate 
the extent of the 1,4-dioxane 

plume. 

Completed   In 2019, SPU contractor 
Parametrix completed a 1,4-

dioxane hydrogeological 
assessment, which included 

identifying wells within a 1-mile 
radius of the Site and their 

statuses. Appendix H provides 
information gathered from this 

well survey. SPU plans to 
conduct a sampling event at 1) 

selected currently unused 
monitoring wells in the Sand 
Aquifer and Southern Gravel 

Aquifer to evaluate flow 
pathways; and at 2) available 
water wells in the Southern 
Gravel Aquifer and located 

further downgradient of 
monitoring wells where 1,4-
dioxane exceeds regulatory 

criteria.  

Completed: 
10/29/2019 

The extent of the 1,4-
dioxane plume is 

unknown. It is therefore 
uncertain whether or 

not the ICs prohibiting 
water supply well 

drilling in “the affected 
area” are protective. 

Ecology will send out letters 
to all properties in a one mile 
radius from Midway Landfill 
to determine if they contain a 

well, if that well is being 
used, and for what purpose 

(e.g. drinking water, 
irrigation, etc). In the event 

that a property owner is 
actively using a well, 

Ecology will notify the 
owner of the potential risks 

immediately. 

Under 
Discussion 

EPA is still assessing whether 
1,4-dioxane is a site-related COC. 
Downgradient or cross-gradient 

of the Site, the well survey 
identified six wells that are in use 

or potentially in use. Of these, 
two are domestic wells for 

drinking water, and four are 
irrigation wells. The City plans to 

provide well users an advisory 
letter on 1,4-dioxane, gather 

information on the wells and offer 
to sample the wells. 

Planned: 
12/31/2020 

 
IV. FIVE-YEAR REVIEW PROCESS 
 
Community Notification, Community Involvement and Site Interviews 
A public notice was made available by a newspaper posting in the Kent Chronicle print edition and online on 
August 7th and August 14th, 2020 (Appendix E). This notice was also added to the EPA site profile page on July 
30th, 2020. Both publications stated that the FYR was underway and invited the public to submit any comments to 
the EPA. The results of the review and the report will be made available on EPA’s Site webpage and at the Site’s 
information repository, Woodmont Library, located at 6809 Pacific Highway South, in Des Moines, Washington 
98198. 
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Data Review 
 
Annual Groundwater Monitoring 
 
During this FYR period, groundwater was monitored annually in May from 2015 to 2019 in the Upper Gravel 
Aquifer, the Sand Aquifer and the Southern Gravel Aquifer. COCs manganese, vinyl chloride, and 1,2-DCA were 
monitored, in addition to several other dissolved metals, semi-volatile organic compounds (SVOCs) and volatile 
organic compounds (VOCs). Wells monitored during this FYR period are shown on Figure 3. Potentiometric 
surface maps for the three aquifers, time-series plots for select contaminants, and historical groundwater data are 
included in Appendix J. Overall, as evidenced in the time-series plots in Appendix J, groundwater concentrations 
are still above ROD cleanup goals or drinking water standards for some contaminants but have declined from 
historical levels (except for upgradient concentrations of trichloroethylene (TCE) and tetrachloroethylene (PCE), 
which show increasing trends).  
 
Upper Gravel Aquifer 
 
The Upper Gravel Aquifer monitoring well network includes upgradient wells MW-16 and MW-21A and 
downgradient well MW-7A. MW-7A has been dry since 1992 due to declining groundwater levels in the Upper 
Gravel Aquifer. During this FYR period (2015-2019), groundwater was sampled from MW-16 and MW-21A. 
Concentrations for COCs and 1,4-dioxane in these wells are summarized in Table 7. Manganese was detected 
during this FYR period, but concentrations were always below the cleanup goal, which is consistent with 
historical data (see time-series plot in Exhibit J-2, Appendix J). Vinyl chloride concentrations were always non-
detect, but on several occasions the detection limit exceeded the ROD cleanup goal of 0.02 micrograms per liter 
(µg/L); this is consistent with the past 20 years of data for vinyl chloride in the Upper Gravel Aquifer (Exhibit J-2, 
Appendix J). Concentrations of 1,2-DCA and 1,4-dioxane were all below detection. 
 
Table 7: COCs and 1,4-Dioxane Concentrations in the Upper Gravel Aquifer from this FYR Period 
 

 Manganese (mg/L) 1,2-DCA (µg/L) Vinyl Chloride (µg/L) 1,4-Dioxane (µg/L) 
ROD cleanup goal  2.2 5 0.02 - 

MTCA criterion - - - 0.4375 

MW-16 
(upgradient) 

5/7/2015 0.092 1.0 U 0.020 U 0.4 U 
5/5/2016 0.142 1.0 U 0.20 U 0.4 U 
5/3/2017 0.101 1.00 U 0.20 U 0.4 U 
5/8/2018 0.0943 1.00 U 0.020 U 0.4 U 
5/7/2019 0.095 1.00 U 0.200 U 0.4 U 

MW-21A 
(upgradient) 

5/5/2015 0.001 1.0 U 0.020 U 0.4 U 
5/3/2016 0.026 1.0 U 0.20 U 0.4 U 
5/2/2017 0.0274 1.00 U 0.20 U 0.4 U 
5/9/2018 0.0241 1.00 U 0.020 U 0.4 U 
5/8/2019 0.0010 U 1.00 U 0.200 U 0.4 U 

Notes: 
Source: 2020 Remedial Action Status Report. 
U = Indicated the compound was undetected at the reported concentration 
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Figure 3: Detailed Site Map 

Disclaimer: This map and any boundary lines within the map are approximate and subject to change. The map is not a survey. The map is for informational 
purposes only regarding EPA’s response actions at the Site. 
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Sand Aquifer 
 
The Sand Aquifer monitoring well network includes upgradient wells MW-8B, MW-17B and MW-21B and 
downgradient wells MW-7B, MW-15A, MW-20A and MW-23A. Since the remedial action, water levels in the 
Sand Aquifer have declined due to decreased discharge from the Upper Gravel Aquifer, and wells MW-20A and 
MW-23A have routinely been dry. During this FYR period, groundwater was sampled in the Sand Aquifer from 
wells MW-7B, MW-8B, MW-15A, MW-17B and MW-21B. Concentrations in these wells for COCs, 1,4-
dioxane, and select VOCs that exceed MCLs are summarized in Table 8. Concentrations of 1,2-DCA were all 
below detection or below the cleanup goal. Manganese was detected in all wells but concentrations only exceeded 
the ROD cleanup goal of 2.2 milligrams per liter (mg/L) in well MW-7B, with relatively stable concentrations 
(ranging from 2.29 mg/L to 2.48 mg/L during this FYR period). Concentrations of manganese in MW-7B have 
exceeded the cleanup goal since monitoring began in this well (2011), but they overall demonstrate a declining 
trend (see time-series plot in Exhibit J-2, Appendix J). MW-7B is at the southeastern, downgradient edge of the 
landfill.  
 
Vinyl chloride concentrations exceeded the ROD cleanup goal of 0.02 µg/L in MW-7B, MW-17B and MW-21B. 
In all these wells, vinyl chloride concentrations have declined from historical highs, but concentrations still 
oscillated between non-detection and exceeding the cleanup goal (see time-series plot in Exhibit J-2, Appendix J). 
In some instances, the detection limit was above the ROD cleanup goal. Concentrations of 1,4-dioxane 
consistently exceeded the MTCA Method B cleanup level of 0.4375 µg/L in wells MW-7B, MW-17B and MW-
21B (Table 8). MW-17B and MW-21B are upgradient of the landfill. MW-7B is downgradient of the landfill. The 
1,4-dioxane concentrations between these upgradient and downgradient wells were fairly consistent, but the 
highest 1,4-dioxane concentration in this aquifer during this FYR period was found in upgradient well MW-21B 
(2.8 µg/L). While both 1,4-dioxane and vinyl chloride exceedances were present in downgradient well MW-7B, 
they were not detected in well MW-15A, which is downgradient of MW-7B. 
 
The 2015 FYR Report noted that upgradient sources of VOCs in groundwater would limit the potential for COCs 
to fall below the ROD cleanup goals, as evidenced by VOC concentrations in MW-21B.3 In the last five years, 
TCE concentrations in MW-21B have increased above the MCL of 5 µg/L to 6.26 µg/L in May 2019; this appears 
to be a slight upward trend when compared to historical TCE concentrations (Exhibit J-2, Appendix J). PCE 
concentrations in MW-21B remained significantly above the MCL of 5 µg/L, ranging from 110 µg/L to 130 µg/L 
in this FYR period; this is consistent with PCE concentrations from the previous FYR period but is part of an 
overall upward trend (Exhibit J-2, Appendix J). TCE and PCE were not detected in monitoring wells 
downgradient of the Site during this FYR period in the Sand Aquifer. 
 
Table 8: COCs, 1,4-Dioxane, PCE and TCE Concentrations in the Sand Aquifer from this FYR Period 
 

 Manganese 
(mg/L) 

1,2-DCA 
(µg/L) 

Vinyl 
Chloride 

(µg/L) 

1,4-
Dioxane 
(µg/L) 

TCE 
(µg/L) 

PCE 
(µg/L) 

ROD cleanup goal  2.2 5 0.02 - - - 

MTCA criterion or MCL - - - 0.4375 
(MTCA) 

5  
(MCL) 

5  
(MCL) 

MW-7B 
(downgradient) 

5/6/2015 2.48 1.0 U 0.17 1.0 1.0 U 1.0 U 
5/4/2016 2.44 1.0 U 0.02 U 0.6 1.0 U 1.0 U 
5/3/2017 2.47 1.00 U 0.02 M, U 1.0 1.00 U 1.00 U 
5/8/2018 2.29 1.00 U 0.0954 2.0 1.00 U 1.00 U 
5/7/2019 2.32 1.00 U 0.200 U 1.3 1.00 U 1.00 U 

MW-15A 
(downgradient) 

5/7/2015 0.002 1.0 U 0.020 U 0.4 U 1.0 U 1.0 U 
5/5/2016 0.002 1.0 U 0.20 U 0.4 U 1.0 U 1.0 U 
5/4/2017 0.0010 U 1.00 U 0.20 U 0.4 U 1.00 U 1.00 U 

 
3 The 2015 FYR Report issue and recommendation commented on VOCs in the Southern Gravel Aquifer in MW-21B. 
However, MW-21B is in the Sand Aquifer.  
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 Manganese 
(mg/L) 

1,2-DCA 
(µg/L) 

Vinyl 
Chloride 

(µg/L) 

1,4-
Dioxane 
(µg/L) 

TCE 
(µg/L) 

PCE 
(µg/L) 

ROD cleanup goal  2.2 5 0.02 - - - 

MTCA criterion or MCL - - - 0.4375 
(MTCA) 

5  
(MCL) 

5  
(MCL) 

5/7/2018 0.00273 1.00 U 0.020 U 0.4 U 1.00 U 1.00 U 
5/6/2019 0.0010 U 1.00 U 0.200 U 0.4 U 1.00 U 1.00 U 

MW-8B 
(upgradient) 

5/6/2015 0.087 1.0 U 0.02 U 0.4 U 1.0 U 1.0 U 
5/4/2016 0.047 1.0 U 0.20 U 0.4 U 1.0 U 1.0 U 
5/4/2016 
(Duplicate) 0.049 1.0 U 0.20 U 0.4 U 1.0 U 1.0 U 

5/4/2017 0.0614 1.00 U 0.20 U 0.4 U 1.00 U 1.00 U 
5/8/2018 0.351 1.00 U 0.020 U 0.4 U 1.00 U 1.00 U 
5/7/2019 0.275 1.00 U 0.200 U 0.4 U 1.00 U 1.00 U 

MW-17B 
(upgradient) 

5/5/2015 0.046 2.8 0.11 1.5 1.0 U 1.0 U 
5/3/2016 0.044 2.6 0.20 U 1.0 1.0 U 1.0 U 
5/2/2017 0.0425 2.11 0.20 U 1.5 1.00 U 1.00 U 
5/9/2018 0.0315 2.10 0.0375 0.9 1.00 U 1.00 U 
5/8/2019 0.0330 2.14 0.200 U 0.7 1.00 U 1.00 U 

MW-21B 
(upgradient) 

5/5/2015 0.372 1.0 U 0.031 2.8 4.6 110 
5/3/2016 0.342 1.0 U 0.20 U 1.9 4.6 110 
5/2/2017 0.346 1.00 U 0.20 M, U 1.7 5.92 130 
5/9/2018 0.341 1.00 U 0.0299 1.9 6.68 128 
5/8/2019 0.345 1.00 U 0.200 U 1.5 6.26 118 

Notes: 
Source: 2020 Remedial Action Status Report. 
U = Indicated the compound was undetected at the reported concentration 
M = Estimated value for an analyte detected and confirmed by an analyst but with low spectral match parameters 
Highlight = Concentration exceeds standard  

 
Southern Gravel Aquifer 
 
During this FYR period, groundwater was sampled in the Southern Gravel Aquifer from wells MW-14B, MW-
20B, MW-23B, MW-29B and MW-30C. Concentrations for COCs and 1,4-dioxane in these wells are summarized 
in Table 9. Concentrations of 1,2-DCA were all below detection or below the cleanup goal. Manganese was 
detected in all wells but only exceeded the cleanup goal once in MW-20B in May 2015, with a concentration of 
2.27 mg/L (just above the cleanup goal of 2.2 mg/L). This appears to be part of an overall downward trend when 
compared to historical manganese concentrations (Exhibit J-2, Appendix J). 
 
Concentrations of vinyl chloride exceeded the cleanup goal (0.02 µg/L) in all wells during this FYR period. Vinyl 
chloride concentrations ranged from non-detect to 0.516 µg/L (Table 9). Concentrations fluctuated between 
exceedances and non-detects in well MW-14B and MW-23B, while exceedances were more consistent in wells 
MW-20B, MW-29B and MW-30C (Table 9). In some instances, the detection limit was above the ROD cleanup 
goal. Exceedances of vinyl chloride in wells MW-29B and MW-30C, which are the wells sampled in this aquifer 
that are furthest downgradient of the Site, indicate the extent of vinyl chloride may not be delineated. Overall 
concentrations in wells MW-29B and MW-30C have declined from historical levels but remain above the ROD 
cleanup goal.  
 
Concentrations of 1,4-dioxane consistently exceeded the MTCA Method B cleanup level of 0.4375 µg/L in all 
wells. Concentrations generally trended upward in well MW-14B, downward in MW-20B, remained stable in 
MW-23B and MW-30C, and fluctuated in MW-29B. The highest 1,4-dioxane concentrations were found in MW-
20B, with concentration ranging from 27 µg/L in 2015 to 12.9 µg/L in 2019. The extent of 1,4-dioxane is 
currently being investigated with the proposed additional sampling events summarized later in this Data Review 
section.  
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Table 9: COCs and 1,4-Dioxane Concentrations in the Southern Gravel Aquifer from this FYR Period 
 

 Manganese 
(mg/L) 

1,2-DCA 
(µg/L) 

Vinyl Chloride 
(µg/L) 

1,4-Dioxane 
(µg/L) 

ROD cleanup goal  2.2 5 0.02 - 
MTCA criterion - - - 0.4375 

MW-14B 
(downgradient) 

5/5/2015 0.861 1.0 U 0.24 4.1 
5/3/2016 0.837 1.0 U 0.20 U 5.4 
5/2/2017 0.834 1.00 U 0.20 M 6.8 
5/8/2018 0.867 1.00 U 0.104 10.3 
5/7/2019 0.884 1.00 U 0.200 U 10.3 
5/7/2019 (Duplicate, MW-
35) 0.877 1.00 U 0.200 U 9.6 

MW-20B 
(downgradient) 

5/6/2015 2.27 1.0 U 0.29 27 
5/4/2016 2.11 1.0 U 0.33 M 18 
5/3/2017 1.92 1.00 U 0.346 19.9 
5/9/2018 1.70 1.00 U 0.257 17.6 
5/9/2018 (Duplicate, MW-
35) 1.71 1.00 U 0.266 19.0 

5/8/2019 1.61 1.00 U 0.200 U 12.9 

MW-23B 
(downgradient) 

5/7/2015 0.121 1.7 0.098 1.3 
5/7/2015, (Duplicate MW-
35) 0.121 1.7 0.099 1.2 

5/5/2016 0.123 2.2 0.20 U 1.5 
5/4/2017 0.118 1.56 0.20 M 2.0 
5/4/17 (Duplicate MW-35) 0.115 1.49 0.20 M, U 2.3 
5/7/2018 0.105 1.48 0.0866 2.1 
5/6/2019 0.109 1.81 0.200 U 1.8 

MW-29B 
(downgradient) 

5/4/2015 0.858 3.8 0.48 7.9 J 
5/4/2015 0.861 3.9 0.44 12 J 
5/2/2016 0.830 3.9 0.49 M 11 
5/1/2017 0.820 3.54 0.516 13.8 
5/1/17 (Duplicate MW-31) 0.817 3.52 0.450 11.7 
5/7/2018 0.805 3.37 0.335 12.5 
5/6/2019 0.812 3.92 0.337 8.8 
5/6/19 (Duplicate MW-31) 0.801 3.91 0.330 9.0 

MW-30C 
(downgradient) 

5/4/2015 0.678 1.0 U 0.200 4.2 
5/2/2016 0.638 1.0 U 0.210 M 4.4 
5/2/16 (Duplicate MW-31) 0.639 1.0 U 0.200 M 4.7 
5/1/2017 0.663 1.00 U 0.241 6.4 
5/7/2018 0.644 1.00 U 0.172 5.6 
5/7/18 (Duplicate MW-31) 0.691 1.00 U 0.173 5.5 
5/6/2019 0.669 1.03 0.200 U 4.8 

Notes: 
Source: 2020 Remedial Action Status Report. 
U = Indicated the compound was undetected at the reported concentration 
J = Indicated the compound was detected at an estimated concentration 
M = Estimated value for an analyte detected and confirmed by an analyst but with low spectral match parameters 
Highlight = Concentration exceeds standard 

 
2019 1,4-Dioxane Assessment 
 
In response to several issues and recommendations from the 2015 FYR Report, SPU contractor Parametrix 
completed an assessment of 1,4-dioxane in 2019. The report noted that 1,4-dioxane concentrations were above the 
MTCA Method B cleanup level in eight of the currently sampled 12 monitoring wells at the Site, with highest 
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concentrations occurring in the Southern Gravel Aquifer. The assessment also included an updated well survey of 
private wells in the site vicinity (Appendix H). Twelve wells were identified as in use, potentially in use, or not in 
use but potentially operable. Of the eight in use or potentially in use wells, six are irrigation wells and two are 
domestic wells used for drinking water.  
 
The report recommended the following actions: 

1) Additional sampling of downgradient and cross-gradient locations: 
a. SPU plans to pursue an incremental approach to further investigate the extent of 1,4-dioxane in 

groundwater downgradient of the landfill, including a one-time initial sampling event for 1,4-
dioxane at the following locations: 1) selected currently unused site wells in the Sand Aquifer and 
the Southern Gravel Aquifer to further evaluate flow pathways; and 2) available water wells in 
the Southern Gravel Aquifer and located further downgradient of monitoring wells MW-20B, 
MW-29B, and MW-30C where 1,4-dioxane exceeds regulatory criteria.  

b. If results of the investigation show that 1,4-dioxane is present in further downgradient wells, or if 
no wells are available for sampling, additional wells may be selected or installed if concentrations 
remain above regulatory criteria.  

c. Owners of domestic wells that are in use or potentially in use for domestic purposes within 1 mile 
of the Site and are located in hydraulically downgradient or cross-gradient locations from the Site 
will be contacted to determine if their well is being used, and the City will offer to sample their 
well.  

2) Evaluation of upgradient sources: 
a. Several potential 1,4-dioxane sources were noted upgradient of the Site. The report suggested that 

further testing for 1,4-dioxane at these other release sites may be necessary to differentiate and 
identify 1,4-dioxane sources. 

 
Surface Water Monitoring 
 
Three hundred seventy observations were made between 2015 through 2019 when the detention pond level 
exceeded 1.0 foot. Most of the data were collected from October through early May during the wet season. Most 
of the data for the detention pond discharge samples collected at the pond outlet were within compliance criteria. 
The exceptions were: 38 of the 353 measurements for DO (criteria >8.0 mg/L), 23 of the 368 measurements for 
pH (criteria to be within 6.5 to 8.5 units), and four of the 355 measurements for turbidity (criteria 29 
Nephelometric Turbidity Units (NTU)). The average discharge pH was 7.1, the minimum was 6.1 and the 
maximum was 9.2. There were no exceedances at the discharge for temperature (criteria <18 degrees Celsius) or 
conductivity (criteria <400 μs/cm). 
 
Some of the 2015 through 2019 measurements for these parameters were also out of compliance in the inflow 
samples. In general, conductivity and turbidity were higher in the inflow from Highway 99 and I-5 than in the 
detention pond discharge, which was comparable to the landfill inflow. 
 
The pH of the I-5 and Highway 99 inflow samples was generally higher than the pH of the pond discharge, which 
was comparable to the landfill inflow. Measurements of pH exceeding 8.5 units were observed in detention pond 
discharge samples between 2015 through 2017, but were not observed during 2018 and 2019. 
 
There is no discernable correlation between the out-of-compliance measurements and the pond level or 
precipitation measurements. It is possible that lower DO measurements and the exceedances of pH may be related 
to the presence of wildlife such as waterfowl. 
 
After exiting the detention pond, the water flows through over 1 mile of discharge pipe, undergoing a substantial 
gradient drop, and it passes through a baffled outlet structure prior to discharging into the north fork of McSorley 
Creek. Over the course of this piped flow, the water is expected to undergo substantial aeration that would 
increase its DO to above 8.0 mg/L and deposit excess sediment load to reduce turbidity. 
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Gas Monitoring 
 
Landfill gas compliance probes are monitored weekly, monthly, or quarterly, depending on the compliance status 
of the probe. There were 5,648 landfill gas measurements between 2015 and 2019. Methane was detected on 214 
occurrences. No methane above 5 percent by volume was detected in any of the probes, and the Site remained in 
compliance for the five-year period. 
 
Gas probe AM is located in the northeast portion of the Site and is outside of the influence of the current gas 
extraction system. This gas probe has three completions, AM-Shallow, AM-Middle, and AM-Deep. Past data for 
samples collected from AM-Shallow were above the regulatory value for methane (5 percent, lower explosive 
limit) from 2010 through 2012. However, data collected since 2012 in AM-Shallow have been below the 
regulatory value ranging from 0 to 4.9 percent methane. Data collected from AM-Middle ranged from 0 to 0.6 
percent methane and AM-Deep ranged from 0 to 0.1 percent methane. These probes have not historically 
exceeded the regulatory value.  
 
Site Inspection 
The site inspection took place on 3/5/2020. Participants included EPA RPM Ashley Grompe, Min-soon Yim and 
Jeff Neuner from SPU, Laura Lee and Lisa Gilbert from SPU contractor Parametrix, and Ryan Burdge and Kelly 
MacDonald from EPA FYR support contractor Skeo. The purpose of the inspection was to assess the 
protectiveness of the remedy. The site inspection checklist and photographs are available in Appendices G and H, 
respectively.  
 
Site inspection participants began the tour on the western side of the landfill. The entrance to the landfill had a 
locked gate with signage indicating the area was a landfill and that dumping and unauthorized personnel were not 
permitted on site. Site fencing was in excellent condition. The group then inspected the flare/blower station, 
which was also in good condition. The stormwater detention pond had abundant wetland vegetation, and the 
stormwater drainages inspected were clear. The group also walked the landfill cap. Overall, it was in good shape. 
However, there was evidence that moles had dug into the cap in some areas, and there were a few areas of 
settlement and ponding on the cap. Several golf balls were found in one area of the cap, but no site trespassing 
was evident. The gas collection systems on top of the cap appeared to be in good condition. The group then 
visited the eastern part of the Site, which is the planned location of the rail extension and highway expansion. No 
issues were noted.  
 
Skeo visited the site information repository, Woodmont Library, located at 6809 Pacific Highway South in Des 
Moines. The library had one site-related document available (the January 2020 public comment period document 
from Ecology related to the upcoming I-5 expansion and light rail extension). It was not sent to the library. A 
library patron printed it and placed it in the reference section.  
 
V. TECHNICAL ASSESSMENT 
 
QUESTION A:  Is the remedy functioning as intended by the decision documents? 
 
Question A Summary: 
 
The remedy is partially functioning as intended. However, private well owners have not yet been notified of the 
potential presence of contamination in their wells and offered to have their wells sampled. Without more 
information about whether this is a potential exposure pathway (i.e., whether contaminants are present in wells, or 
whether wells are confirmed to be in use), a current protectiveness determination cannot be made. 
 
The remedy included a landfill cover, gas extraction, stormwater diversion, O&M activities, monitoring and 
institutional controls. Overall, the landfill cover remains in good condition, with some minor ponding and 
settlement issues noted on the eastern edge. This area will be regraded during the light rail construction. Gas 
extraction, O&M activities and monitoring are ongoing. Gas data indicated that no methane above 5 percent by 
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volume was detected in any of the probes, and the Site remained in compliance for the five-year period. 
Stormwater on the landfill is diverted to the stormwater detention pond. Most of the surface water sampling data 
for the detention pond discharge were within compliance criteria. While some samples did not meet compliance 
criteria, after the water exits the detention pond, the water is expected to undergo substantial aeration that would 
increase its DO and deposit excess sediment load to reduce turbidity. Institutional controls are in place to prevent 
use of contaminated groundwater, ensure continued integrity of the cleanup action and provide notice to land 
users of the landfill property.  
 
Groundwater monitoring results indicate no contamination above cleanup goals in the Upper Gravel Aquifer. In 
the Sand Aquifer, manganese and vinyl chloride remain above regulatory criteria, but concentrations in 
downgradient well MW-15A are either non-detect or below regulatory criteria. Upgradient VOC concentrations in 
the Sand Aquifer have remained stable or increased, but this does not appear to be site related. In the Southern 
Gravel Aquifer, vinyl chloride exceeded the cleanup goal in the most downgradient wells sampled, indicating the 
extent of vinyl chloride may not be delineated. Additional sampling downgradient of these wells may be 
warranted. This discussion is ongoing with Ecology and the timing of this sampling will be added in the 2021 
technical memorandum. 
 
Concentrations of 1,4-dioxane exceeded the regulatory standard in both the Sand Aquifer and the Southern Gravel 
Aquifer. SPU is still investigating 1,4-dioxane in the site vicinity and plans to evaluate upgradient sources and 
continue downgradient sampling in water wells or additional monitoring wells as needed. EPA and Ecology will 
determine appropriate actions regarding 1,4-dioxane following these actions.  
 
The presence of two domestic and four irrigation wells that are in use or potentially in use and downgradient or 
cross-gradient of the Site and the installation of the domestic well in 2016 within the groundwater quality 
notification area both indicate issues with the current groundwater quality notification system for local regulatory 
agencies and well drillers.  
 
The Site is undergoing redevelopment related to WSDOT and Sound Transit I-5 Corridor transportation projects 
to add lanes to I-5 and extend a light rail track on the eastern edge of the Site. Ecology completed a Consent 
Decree Amendment, Prospective Purchaser Consent Decree, Cleanup Action Plan Amendment, and Public 
Participation Plan in early 2020. Following completion of the project, the City of Seattle, Sound Transit, and 
WSDOT will make some changes in property ownership. The Sound Transit Federal Way Link Extension rail 
alignment property currently owned by WSDOT will become owned by Sound Transit. The new Prospective 
Purchaser Consent Decree between Ecology and Sound Transit defines requirements for Sound Transit’s long-
term maintenance of their portion of the Site to ensure continued environmental protection. The Consent Decree 
Amendment between Ecology and the City of Seattle and the new Prospective Purchaser Consent Decree between 
Ecology and Sound Transit will all ensure implementation of the required actions defined in the Cleanup Action 
Plan Amendment. These documents are publicly available on Ecology’s Site webpage. 
 
Several monitoring wells on the eastern edge of the landfill are expected to be removed during this construction. 
The City of Seattle sent the EPA and Ecology a letter with recommendations for necessary well abandonments on 
April 9, 2020. The City anticipates that the removed wells will not affect future determinations of compliance 
with groundwater cleanup levels. The EPA and Ecology found the proposal was reasonable however the 
monitoring well network will be reevaluated by EPA and Ecology following construction to determine whether 
current wells remain sufficient or if additional wells need to be added to the network.  
 
QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the 
remedy selection still valid? 
 
Question B Summary: 
 
The ROD included the following RAOs: ensure containment is effective and working; ensure containment will be 
maintained; return groundwater to drinking water standards and state cleanup standards downgradient of the 
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landfill boundary; and ensure no residential exposure to groundwater until groundwater cleanup standards have 
been met. 
  
Containment generally appears effective and maintained, with the exceptions discussed above under Question A. 
Groundwater concentrations are still above drinking water standards for some contaminants but have declined 
from historical levels (except for upgradient concentrations of TCE and PCE, which are not site COCs). Two 
residential wells were found near the Site during the well survey, both of which are downgradient of monitoring 
wells where 1,4-dioxane concentrations exceeded regulatory standards in site monitoring wells.4 The City plans to 
offer to sample these wells for 1,4-dioxane.  
 
An Applicable or Relevant and Appropriate Requirement (ARARs) evaluation was conducted as part of this FYR 
to determine whether any ARARs have changed (Appendix I). As noted in previous FYR reports, the current state 
standard for vinyl chloride is less stringent than the cleanup goal selected in the ROD. The current state standard 
for manganese is more stringent than the cleanup goal selected in the ROD, and downgradient wells have 
concentrations of manganese that exceed the current state standard. Table 10 shows the COCs with ARAR 
changes. EPA and Ecology will determine if the vinyl chloride and manganese cleanup goals should be changed 
to reflect current standards.  
 
Table 10: Groundwater COC - ARARs Review  
 

Groundwater COC 2000 ROD 
Cleanup Goal  Basis Current 

Standarda ARAR Change 

Vinyl chloride 0.02 µg/L MTCA Method B 0.029 µg/Lb Less stringent  
Manganese 2.2 mg/L MTCA Method B 0.75 mg/L More stringent 
Notes: 

a. Current standards accessed at: https://www.epa.gov/ground-water-and-drinking-water/national-primary-
drinking-water-regulations and 
https://www.ezview.wa.gov/Portals/_1987/Documents/Documents/CLARC_Master.pdf. 

b. More stringent MTCA Method B value used between the cancer and noncancer cleanup levels. 
 
 
On several occasions, the detection limit for vinyl chloride data exceeded the ROD cleanup goal of 0.02 µg/L. 
While the 2000 ROD indicated that the PQL of 0.2 µg/L would be used to determine compliance with this 
cleanup goal because the cleanup goal is lower than the PQL, data from this FYR period indicate that in some 
cases, a detection limit of 0.02 µg/L was achieved. EPA and Ecology will determine an appropriate standard with 
which to evaluate vinyl chloride data.  
 
The vapor intrusion exposure pathway was considered during this FYR. There were no detections of VOCs in the 
Upper Gravel Aquifer during this FYR period. The Upper Gravel Aquifer was the shallowest aquifer sampled 
during this FYR period. While VOCs above cleanup goals or regulatory standards are present in the Sand Aquifer 
and the Southern Gravel Aquifer, vapor intrusion is generally only considered for the top aquifer. 
 
QUESTION C:  Has any other information come to light that could call into question the protectiveness of the 
remedy? 
 
No other information has come to light that could call into question the protectiveness of the remedy. 

 
VI. ISSUES/RECOMMENDATIONS 
 

 
4 One well is in the Southern Gravel Aquifer. The other well is in the Alluvial Aquifer. The Southern Gravel Aquifer 
discharges to the Alluvial Aquifer east of the landfill.  

https://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-regulations
https://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-regulations
https://www.ezview.wa.gov/Portals/_1987/Documents/Documents/CLARC_Master.pdf
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Issues/Recommendations 

OU(s) without Issues/Recommendations Identified in the FYR: 

None. 
 

Issues and Recommendations Identified in the FYR: 
 

OU(s): Sitewide Issue Category: Monitoring 

Issue: The ROD cleanup goals for vinyl chloride and manganese do not reflect 
current ARARs. 

Recommendation: Determine whether cleanup goal changes are needed for vinyl 
chloride and manganese. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes EPA/State EPA/State 9/23/2022 
 

OU(s): Sitewide Issue Category: Monitoring 

Issue: 1,4-Dioxane has been found near the Site. The EPA is still assessing 
whether 1,4-dioxane is a site-related COC. 

Recommendation: Complete assessment of whether 1,4-dioxane is a site-related 
COC and determine appropriate actions to address 1,4-dioxane if needed.   

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes EPA/State EPA/State 9/23/2022 
 

OU(s): Sitewide Issue Category: Monitoring 

Issue: In the Southern Gravel Aquifer, vinyl chloride exceeded the cleanup goal 
by an order of magnitude in the most downgradient wells sampled, indicating the 
extent of vinyl chloride may not be fully delineated. 

Recommendation: Delineate extent of vinyl chloride groundwater contamination 
in the Southern Gravel Aquifer. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes PRP EPA/State 9/23/2022 
 

OU(s): Sitewide Issue Category: Monitoring 

Issue: The detection limit for vinyl chloride groundwater data exceeded the ROD 
cleanup goal of 0.02 µg/L on several occasions. While the 2000 ROD indicated 
that the PQL of 0.2 µg/L would be used to determine compliance with the cleanup 
goal because the cleanup goal is lower than the PQL, data from this FYR period 
indicate that in some cases, a detection limit at the cleanup goal was achieved. 
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Recommendation: Determine an appropriate standard with which to evaluate 
vinyl chloride data. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes EPA/State EPA/State 9/23/2022 
 

OU(s): Sitewide Issue Category: Institutional Controls 

Issue: There are private wells that are in use or potentially in use and 
downgradient or cross-gradient of the Site. One domestic well was installed in 
2016 within the groundwater quality notification area.  

Recommendation: Determine whether modifications to the groundwater quality 
notification system are needed to ensure wells are not constructed and used in 
areas with groundwater contamination. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes EPA/State EPA/State 9/23/2022 
 

OU(s): Sitewide Issue Category: Changed Site Conditions 

Issue:  Downgradient or cross-gradient of the Site, the well survey identified six 
wells that are in use or potentially in use. Of these, two are domestic wells for 
drinking water, and four are irrigation wells. It is unknown whether these wells 
have site-related COC or 1,4-dioxane contamination.  

Recommendation: Notify well owners of area groundwater contamination. 
Sample private wells for site-related COCs and 1,4-dioxane. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

Yes Yes PRP State 9/23/2021 
 
OTHER FINDINGS 
 
Two additional recommendations were identified during the FYR. These recommendations do not affect current 
and/or future protectiveness. 
 

• During the site inspection, there was evidence that moles had dug into the cap in some areas, and there 
were a few areas of settlement and ponding on the cap. Issues on the cap should be addressed. 

• SPU submitted the Remedial Action Status Report (2015-2019) in July 2020. However, in order to 
support EPA’s FYR, future Five-Year reports should be submitted the year in advance of the FYR, or 
annual reports should be submitted for annual review. 

• Ensure site repository is updated with appropriate site documents. 
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VII. PROTECTIVENESS STATEMENT 
 

Sitewide Protectiveness Statement 

Protectiveness Determination: 
Protectiveness Deferred 

 Planned Addendum 
Completion Date: 
9/23/2021 

Protectiveness Statement: 
A protectiveness determination of the remedy at the Site cannot be made at this time until further 
information is obtained. Further information will be obtained by: Notifying well owners of area 
groundwater contamination and sampling private wells for site-related COCs and 1,4-dioxane. It is 
expected that these actions will take approximately one year to complete, at which time a 
protectiveness determination will be made.  

 
 
VIII. NEXT REVIEW 
 
The next FYR Report for the Midway Landfill Superfund site is required five years from the completion date of 
this review. 
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APPENDIX B – SITE CHRONOLOGY 
 

Table B-1: Site Chronology 
 

Event Date 
A gravel pit operated on site 1945-1966 
The City leased the Site for use as a landfill 1966-1983 
Seattle-King County Department of Public Health started administering a State-mandated 
screening process to eliminate the further disposal of hazardous waste at the Site 

1980 

The City closed the landfill 1983 
Methane gas discovered in surrounding residential area 1984 
EPA proposed Site for listing on the NPL October 1984 
Ecology began the RI/FS March 28, 1985 
The City began removal action to extract migrating landfill gases September 1985 
EPA placed Site on the NPL  May 1986 
Ecology completed the RI/FS October 3, 1986 
The City began construction of the stormwater detention pond  August 1988 
The City and Ecology signed Response Order on Consent September 1988 
The City completed construction of stormwater detention pond  June 1989 
The City began construction of the final landfill cover  October 1989 
Ecology and the City entered into Consent Decree May 1990 
The City completed construction of gas migration control system  March 1991 
The City completed construction of landfill cover  May 1991 
EPA issued Site’s ROD September 6, 2000 
EPA signed Site’s Preliminary Close-Out Report and deemed the Site construction 
complete 

September 21, 2000 

EPA completed Site’s first FYR Report  September 28, 2005 
EPA completed Site’s second FYR Report September 15, 2010 
EPA completed Site’s second FYR Addendum January 7, 2013 
EPA completed Site’s third FYR Report September 23, 2015 
SPU contractor Parametrix completed a 1,4-dioxane hydrogeological assessment October 2019 
Construction for WSDOT and Sound Transit I-5 Corridor transportation projects began 2020 
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APPENDIX C – SITE HYDROGEOLOGY 
 
Groundwater movement within and below the landfill has been characterized to an approximate depth of 300 to 
350 feet below ground surface (50 to 100 feet above mean sea level). Several groundwater units have been 
identified within this interval. From shallowest to deepest these aquifers are: Perched Aquifer; Landfill Aquifer; 
Upper Gravel Aquifer; Sand Aquifer; and Northern Gravel and Southern Gravel Aquifer.  
 
Perched Aquifer (also referred to as Shallow Groundwater) 
The Perched Aquifer was named during the RI when it was believed to represent shallow, discontinuous lenses of 
groundwater perched on low permeability deposits above the Upper Gravel Aquifer. Field work and data analysis 
since completion of the RI indicate that while this groundwater is shallow and discontinuous, it is not always 
perched. Most of these shallow zones are found north of the landfill. The Perched Aquifer is referred to as 
Shallow Groundwater in some site reports. 
 
Landfill Aquifer (also referred to as Saturated Refuse) 
The Saturated Refuse consists of leachate within the landfill. Its occurrence and movement are largely the result 
of the former gravel pit topography. Flow in the Saturated Refuse is generally from the north and west toward the 
south-central section of the landfill, where the pit excavations were deepest. Leachate likely discharges vertically 
throughout much of the landfill base, but the greatest volume of vertical flow is in the south-central area. Leachate 
discharging from the landfill enters the underlying Upper Gravel Aquifer.  
 
Upper Gravel Aquifer  
The Upper Gravel Aquifer occurs immediately below the base of the landfill, is limited in lateral extent, and is 
composed of silty and sandy gravel. The aquifer is typically semi-confined, although some parts are unconfined. 
Groundwater flow in the Upper Gravel Aquifer is generally from both the north and south inward toward an area 
beneath the southern end of the landfill where the groundwater appears to discharge downward into the 
underlying Sand Aquifer. The Upper Gravel Aquifer and Sand Aquifer are separated by the Upper Silt Aquitard, a 
discontinuous layer of fine-grained silt, clayey silt, and silty fine sand. Vertical flow from the Upper Gravel 
Aquifer into the Sand Aquifer is most pronounced in places where the aquitard is absent.  
 
Sand Aquifer  
The Sand Aquifer occurs as a widespread deposit of interbedded sands and silts. Flow in this aquifer in the 
vicinity of the landfill is generally from the north and west to the southeast toward an apparent hydraulic sink. 
The sink occurs across a broad area beneath the southern part of the landfill and extends several hundred feet to 
the east. Groundwater south of this sink also flows towards the sink. Groundwater entering this sink appears to 
flow downward into the Southern Gravel Aquifer. Some vertical flow outside the sink area also occurs from the 
Sand Aquifer downward into the Southern Gravel Aquifer and Northern Gravel Aquifer.  
 
Southern Gravel Aquifer 
The Sand Aquifer and Southern Gravel Aquifer are separated by the Lower Silt Aquitard. Like the Upper Silt 
Aquitard, the Lower Silt Aquitard is discontinuous and likely controls downward flow from the Sand Aquifer into 
the Southern Gravel Aquifer. The deepest stratigraphic units studied are the Northern Gravel Aquifer and 
Southern Gravel Aquifer; they occur at about the same elevation, but hydraulic heads in the Northern Gravel 
Aquifer are typically 100 feet higher than heads in the Southern Gravel Aquifer. The Southern Gravel Aquifer is 
found beneath the southern half of the landfill and extends to the east, south and west. It consists of permeable 
sands and gravel interbedded with silts and silty gravel. The Southern Gravel Aquifer appears to be recharged by 
the Sand Aquifer and by lateral flow from the south. A groundwater mound in the Southern Gravel Aquifer, 
below the hydraulic sink in the Sand Aquifer, is believed to be an expression of flow through the sink. 
Groundwater flow has changed slightly since the RI, with a more northeast/northwest direction instead of 
east/west. Flow to the north is blocked by higher potentiometric heads within the Northern Gravel Aquifer. 
Groundwater in the Southern Gravel Aquifer eventually discharges west to Puget Sound and east to the Green 
River Valley.  
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Northern Gravel Aquifer  
The Northern Gravel Aquifer is found beneath the northern half of the landfill and extends to the north and 
northeast. Like the Southern Gravel Aquifer, the Northern Gravel Aquifer consists of permeable sands and gravel 
interbedded with silts and silty gravel. Flow from the Northern Gravel Aquifer is generally from north to south 
toward the Southern Gravel Aquifer. Like the Southern Gravel Aquifer, the Northern Gravel Aquifer eventually 
discharges to Puget Sound and the Green River Valley. 
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APPENDIX D – 2005 DECLARATION OF RESTRICTIVE COVENANT 
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APPENDIX E – PRESS NOTICE 
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APPENDIX F – SITE INSPECTION CHECKLIST  
 

FIVE-YEAR REVIEW SITE INSPECTION CHECKLIST 
 

I.  SITE INFORMATION 
 

Site Name: Midway Landfill Date of Inspection: 3/5/2020 

Location and Region: Seattle, WA 10 EPA ID: WAD980638910 
Agency, Office or Company Leading the Five-Year 
Review: EPA Weather/Temperature: 50s and overcast 

Remedy Includes: (check all that apply) 
 Landfill cover/containment    Monitored natural attenuation 
 Access controls     Groundwater containment 
 Institutional controls       Vertical barrier walls 
 Groundwater pump and treatment 
 Surface water collection and treatment 
 Other: gas collection 

Attachments:  Inspection team roster attached   Site map attached 

II.  INTERVIEWS (check all that apply) 
1.  O&M Site Manager    Jeff Neuner (Seattle 

Public Utilities) 
Name 

Program Manager 
Title 

3/5/2020 
Date 

Interviewed   at site   at office   by phone   :        
Problems, suggestions  Report attached:       
 
 
2.  O&M Staff                       Jeff Neuner and Min-soon 

Yim (Seattle Public 
Utilities) 
Name 

Program Managers  
Title 

3/5/2020 
Date 

 Interviewed   at site   at office   by phone   :        
 Problems/suggestions  Report attached:       
 
EPA staff interviewed Jeff Neuner and Min-soon during 3/5/2020 site walk. Information gathered during 
interview is reflected in this FYR report. No significant deficiencies were noted. 
 

3. Local Regulatory Authorities and Response Agencies (i.e., state and tribal offices, emergency 
response office, police department, office of public health or environmental health, zoning office, recorder of 
deeds, or other city and county offices). Fill in all that apply. 
 

Agency Washington State Department of Ecology 
Contact Mark Adams 

Name 
Cleanup 
Project 
Manager 
Title 

6/11/2020 
Date 

   (425) 649-7107    
Phone No. 

Problems/suggestions  Report attached:       
 

EPA and Ecology have been in regular communication regarding upcoming site construction projects 
and will continue to coordinate based on 2020 FYR Recommendations.  
 
Agency       
Contact      Name       

Title 
      
Date 

      
Phone No. 
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Problems/suggestions  Report attached:       
 
 

4. Other Interviews (optional)   Report attached:       
Laura Lee and Lisa Gilbert from SPU contractor Parametrix were also present on the 3/5/2020 site inspection and 
made available for technical questions regarding landfill performance and groundwater conditions over the past 
years. No issues were noted during the interview. 

      

      

III.  ON-SITE DOCUMENTS AND RECORDS VERIFIED (check all that apply) 

1. O&M Documents 

 O&M manual   Readily available  Up to date  N/A 

 As-built drawings  Readily available  Up to date  N/A 

 Maintenance logs  Readily available  Up to date  N/A 

Remarks: O&M manual and maintenance logs on-site 
 

2. Site-Specific Health and Safety Plan  Readily available        Up to date         N/A 

 Contingency plan/emergency response plan   Readily available  Up to date  N/A 

Remarks: Jeff Neuner provided EPA and Ecology with H&S Update and Continuity of Operations Plan on 
3/9/2020 to reflect current site conditions. 

 

3. O&M and OSHA Training Records  Readily available        Up to date         N/A 

Remarks:       
 

4. Permits and Service Agreements 

 Air discharge permit   Readily available  Up to date  N/A 

 Effluent discharge  Readily available  Up to date  N/A 

 Waste disposal, POTW  Readily available  Up to date  N/A 

 Other permits:        Readily available  Up to date  N/A 

Remarks:       
 

5. Gas Generation Records  Readily available        Up to date         N/A 

Remarks:       
 

6. Settlement Monument Records  Readily available        Up to date         N/A 

Remarks:       
 

7. Groundwater Monitoring Records   Readily available        Up to date         N/A 

Remarks:       
 

8. Leachate Extraction Records  Readily available        Up to date         N/A 

Remarks:       
 

9. Discharge Compliance Records  

 Air   Readily available  Up to date  N/A 

 Water (effluent)  Readily available  Up to date  N/A 
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Remarks:       
 

10. Daily Access/Security Logs  Readily available        Up to date         N/A 

Remarks:  
 

IV.  O&M COSTS 

1. O&M Organization 

 State in-house  Contractor for state 

 PRP in-house  Contractor for PRP 

 Federal facility in-house  Contractor for Federal facility 

       
 

2. O&M Cost Records  

 Readily available  Up to date 

 Funding mechanism/agreement in place         Unavailable 

Original O&M cost estimate:         Breakdown attached 

Total annual cost by year for review period if available 

From:       
                          Date 

To:       
       Date 

      
Total cost 

 Breakdown attached 

From:       
                          Date 

To:       
       Date 

      
Total cost 

 Breakdown attached 

From:       
                          Date 

To:       
       Date 

      
Total cost 

 Breakdown attached 

From:       
                          Date 

To:       
       Date 

      
Total cost 

 Breakdown attached 

From:       
                         Date 

To:       
        Date 

      
Total cost 

 Breakdown attached 

 

3. Unanticipated or Unusually High O&M Costs during Review Period 
 Describe costs and reasons:        

V.  ACCESS AND INSTITUTIONAL CONTROLS    Applicable    N/A 

A.  Fencing 

1. Fencing Damaged  Location shown on site map       Gates secured       N/A 
 Remarks:       

B.  Other Access Restrictions 

1. Signs and Other Security Measures   Location shown on site map  N/A 

 Remarks:       

C.  Institutional Controls (ICs) 
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1. Implementation and Enforcement 
Site conditions imply ICs not properly implemented    Yes      No  N/A 

Site conditions imply ICs not being fully enforced    Yes      No  N/A 

Type of monitoring (e.g., self-reporting, drive by):       
Frequency:       
Responsible party/agency:       

Contact                         

 Name Title Date Phone no. 

Reporting is up to date  Yes  No N/A 

Reports are verified by the lead agency  Yes  No  N/A 

Specific requirements in deed or decision documents have been met  Yes  No  N/A 

Violations have been reported  Yes  No  N/A 

Other problems or suggestions:   Report attached 

 
 

2. Adequacy  ICs are adequate   ICs are inadequate   N/A 
Remarks:       

D.  General 

1. Vandalism/Trespassing  Location shown on site map   No vandalism evident 
Remarks:       

2. Land Use Changes On Site   N/A 

Remarks: A light rail and highway expansion is planned for the eastern part of the Site by the end of 2020. 
WSDOT is working with the City and Ecology to ensure continued remedy protectiveness. 

3. Land Use Changes Off Site   N/A 

Remarks:       

VI.  GENERAL SITE CONDITIONS 

A.  Roads      Applicable     N/A 

1. Roads Damaged   Location shown on site map  Roads adequate  N/A 
Remarks:       

B.  Other Site Conditions 

Remarks:       

VII.  LANDFILL COVERS      Applicable    N/A 

A.  Landfill Surface 

1. Settlement (low spots)  Location shown on site map  Settlement not evident 

Area extent: Settlement was visible on the eastern part of the landfill 
outside of the fence. This area will be disturbed by the redevelopment 
project and will be addressed at that time.  

Depth:       

Remarks:       
 

2. Cracks  Location shown on site map  Cracking not evident 

Lengths:       Widths:       Depths:       
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Remarks:       
 

3. Erosion  Location shown on site map  Erosion not evident 

Area extent:       Depth:       

Remarks:       
 

4. Holes  Location shown on site map  Holes not evident 

Area extent: there were some holes on the cap from moles burrowing  Depth:       

Remarks:       
 

5. Vegetative Cover  Grass  Cover properly established 

 No signs of stress  Trees/shrubs (indicate size and locations on a diagram) 

Remarks:       
 

6. Alternative Cover (e.g., armored rock, concrete)  N/A 

Remarks:       
 

7. Bulges  Location shown on site map  Bulges not evident 

Area extent:       Height:       

Remarks:       
 

8. Wet Areas/Water Damage
  

 Wet areas/water damage not evident 

 Wet areas  Location shown on site map Area extent:       

 Ponding  Location shown on site map Area extent: There was some 
ponding in the northwest part of 
the landfill, near the stormwater 
pond. Site operators indicated 
that this would flow into the 
stormwater pond if enough water 
was present.  

 Seeps  Location shown on site map Area extent:       

 Soft subgrade  Location shown on site map Area extent:       

Remarks:       
 

9. Slope Instability  Slides  Location shown on site map 

 No evidence of slope instability 

Area extent:       

Remarks:       
 

B.  Benches   Applicable  N/A 
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope in order 
to slow down the velocity of surface runoff and intercept and convey the runoff to a lined channel.) 

C.  Letdown Channels   Applicable  N/A 
(Channel lined with erosion control mats, riprap, grout bags or gabions that descend down the steep side slope of 
the cover and will allow the runoff water collected by the benches to move off of the landfill cover without 
creating erosion gullies.) 

1. Settlement (Low spots)  Location shown on site map  No evidence of settlement 
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Area extent:       Depth:       

Remarks:       
 

2. Material Degradation  Location shown on site map  No evidence of degradation 

Material type:       Area extent:       

Remarks:       
 

3. Erosion  Location shown on site map  No evidence of erosion 

Area extent:       Depth:       

Remarks:       
 

4. Undercutting  Location shown on site map  No evidence of undercutting 

Area extent:       Depth:       

Remarks:       
 

5. Obstructions Type:        No obstructions 

 Location shown on site map Area extent:       

Size:       

Remarks:       
 

6. Excessive Vegetative Growth Type:       

 No evidence of excessive growth 

 Vegetation in channels does not obstruct flow 

 Location shown on site map Area extent:       

Remarks:       
 

D.  Cover Penetrations   Applicable  N/A 

1. Gas Vents  Active  Passive 

 Properly secured/locked  Functioning  Routinely sampled  Good condition 

 Evidence of leakage at penetration  Needs maintenance  N/A 

Remarks:       
 

2. Gas Monitoring Probes 

 Properly secured/locked  Functioning  Routinely sampled  Good condition 

 Evidence of leakage at penetration  Needs maintenance  N/A 

Remarks:       
 

3. Monitoring Wells (within surface area of landfill) 

 Properly secured/locked  Functioning  Routinely sampled  Good condition 

 Evidence of leakage at penetration  Needs maintenance  N/A 

Remarks:       
 

4. Extraction Wells Leachate  

 Properly secured/locked  Functioning  Routinely sampled  Good condition 

 Evidence of leakage at penetration  Needs maintenance  N/A 
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Remarks:       
 

5. Settlement Monuments  Located  Routinely surveyed  N/A 

Remarks:       
 

E.  Gas Collection and Treatment               Applicable    N/A 

1. Gas Treatment Facilities 

 Flaring  Thermal destruction  Collection for reuse 

 Good condition  Needs maintenance 

Remarks: The gas extraction system has reached an asymptotic extraction stage. In the first quarter of 2018, the 
Startup, Shutdown, and Malfunction (SSM) Plan for the Landfill Flare Supplemented with Natural Gas (SPU 
2018) was completed to comply with Condition 10 of NOCOA No. 11400 and the requirements of 40 Code of 
Federal Regulations (CFR) 63.6(e)(3). 

 

2. Gas Collection Wells, Manifolds and Piping 

 Good condition  Needs maintenance 

Remarks:       
 

3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings) 

 Good condition  Needs maintenance  N/A 

Remarks:       
 

F.  Cover Drainage Layer   Applicable  N/A 

G.  Detention/Sedimentation Ponds  Applicable   N/A 

1. Siltation Area extent:       Depth:       N/A 

 Siltation not evident 

Remarks:       
 

2. Erosion Area extent:       Depth:       

 Erosion not evident 

Remarks:       
 

3. Outlet Works  Functioning  N/A 

Remarks:       
 

4. Dam  Functioning  N/A 

Remarks:       
 

H.  Retaining Walls   Applicable  N/A 

VIII.  VERTICAL BARRIER WALLS         Applicable     N/A 

IX.  GROUNDWATER/SURFACE WATER REMEDIES     Applicable       N/A 

A.  Groundwater Extraction Wells, Pumps and Pipelines   Applicable  N/A 

B.  Surface Water Collection Structures, Pumps and Pipelines  Applicable  N/A 

C.  Treatment System   Applicable  N/A 

D. Monitoring Data 

1. Monitoring Data  
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 Is routinely submitted on time  Is of acceptable quality 
 

2. Monitoring Data Suggests:  

 Groundwater plume is effectively contained   Contaminant concentrations are declining 
 

E.  Monitored Natural Attenuation 
1. Monitoring Wells (natural attenuation remedy) 

 Properly secured/locked  Functioning  Routinely sampled  Good condition 

 All required wells located  Needs maintenance  N/A 

Remarks:       
 

X.  OTHER REMEDIES 
If there are remedies applied at the site and not covered above, attach an inspection sheet describing the physical 
nature and condition of any facility associated with the remedy. An example would be soil vapor extraction. 

XI.  OVERALL OBSERVATIONS 
A. Implementation of the Remedy 
Describe issues and observations relating to whether the remedy is effective and functioning as designed.  Begin 
with a brief statement of what the remedy is designed to accomplish (e.g., to contain contaminant plume, 
minimize infiltration and gas emissions). 
The remedy appears to be functioning as designed. Site waste has been capped, landfill gas is addressed via the 
flare station and site access is limited. Institutional controls are in place. The need to address 1,4-dioxane is 
currently under investigation and will be addressed as needed.  
B. Adequacy of O&M 
Describe issues and observations related to the implementation and scope of O&M procedures. In particular, 
discuss their relationship to the current and long-term protectiveness of the remedy. 
O&M activities at the Site appear to be adequate. Site fencing, the cap, the gas collection infrastructure and flare 
station were all in good condition during the inspection. There were some limited areas of ponding and settlement 
on the cap that should continue to be monitored and corrective action taken as needed.  
C. Early Indicators of Potential Remedy Problems 
Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high frequency of 
unscheduled repairs that suggest that the protectiveness of the remedy may be compromised in the future.    
N/A 
D. Opportunities for Optimization 
Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 
N/A 
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APPENDIX G – SITE INSPECTION PHOTOS 
 

 
Locked entrance gate on western side of landfill with signage  

 

 
Landfill signage  
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Flare station  

 

 
Flare station 
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Area of ponding on landfill that requires regrading  

 

 
Gas collection infrastructure on landfill  
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Landfill, facing west  

 

 
Landfill, facing east 
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Evidence of burrowing into landfill cap by rodents  

 

 
Stormwater pond  
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Monitoring well MW-21 

 

 
Stormwater conveyance on landfill  
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Monitoring well MW-14 

 

 
Area of settlement on landfill cap in area of future redevelopment  
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Area of future rail line and highway expansion, facing north 

 

 
Area of future rail line and highway expansion, facing south  
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Site fencing along I-5 

 

 
Gate on eastern side of landfill
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APPENDIX H – SELECT FIGURES FROM 2019 HYDROGEOLOGIC 
ASSESSMENT FOR COMPLIANCE OF 1,4-DIOXANE 

  
Figure H-1: Operable or Potentially Operable Water Wells within one mile of the Site5 
 

 
 
AA = Alluvial Aquifer 
SA = Sand Aquifer 
SGA = Southern Gravel Aquifer  
UGA = Upper Gravel Aquifer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
5 From section 5.3 of the Parametrix October 2019 Hydrogeologic Assessment for Compliance of 1,4-Dioxane. 
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Figure H-2: Water Wells in 1-Mile Radius of the Site6 
 

 

 
6 Figure is from the Parametrix October 2019 Hydrogeologic Assessment for Compliance of 1,4-Dioxane. 



J-1 

APPENDIX I – DETAILED ARARS REVIEW  
 
The 2000 ROD stated that for groundwater that is a potential future source of drinking water, the more stringent 
of federal drinking water standards (MCLs) and state cleanup standards under the MTCA are the cleanup levels. 
Table J-1 provides a comparison of the ROD cleanup goals to current standards. As noted in previous FYR 
reports, the current standard for vinyl chloride is less stringent than the cleanup goal. The current standard for 
manganese is more stringent than the cleanup goal. EPA will determine if the vinyl chloride and manganese 
cleanup goals should be changed to reflect current standards. 
 
Table J-1: Groundwater COC ARARs Review  
 

Groundwater COC 2000 ROD 
Cleanup Goal  Basis Current 

Standarda ARAR Change 

1,2-DCA 5 µg/L Federal Drinking 
Water Standard (MCL) 5 µg/L None 

Vinyl chloride 0.02 µg/L MTCA Method B 0.029 µg/Lb Less stringent  
Manganese 2.2 mg/L MTCA Method B 0.75 mg/L More stringent 
Notes: 

a. Current standards accessed at: https://www.epa.gov/ground-water-and-drinking-water/national-primary-
drinking-water-regulations and 
https://www.ezview.wa.gov/Portals/_1987/Documents/Documents/CLARC_Master.pdf. 

b. More stringent MTCA Method B value used between the cancer and noncancer cleanup levels. 
 

https://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-regulations
https://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-regulations
https://www.ezview.wa.gov/Portals/_1987/Documents/Documents/CLARC_Master.pdf
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APPENDIX J – POTENTIOMETRIC SURFACE MAPS, TIME-SERIES PLOTS 
AND GROUNDWATER MONITORING DATA 

 
Exhibit J-1: Potentiometric Surface Maps7 
 

 

 
7 Figures are from the Parametrix October 2019 Hydrogeologic Assessment for Compliance of 1,4-Dioxane. 
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Exhibit J-2: Time Series Plots8 
 

 
 

8 Time-series plots are from the Remedial Action Status Report 2015-2019, except for the 1,4-dioxane time series plots, 
which are from the Parametrix October 2019 Hydrogeologic Assessment for Compliance of 1,4-Dioxane. 
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Exhibit J-3: Groundwater Monitoring Data from FYR Period9 
 

 
 

9 Groundwater monitoring data tables are from the Remedial Action Status Report 2015-2019. 
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APPENDIX K – GROUNDWATER ANNUAL NOTICE 
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