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Declaration
SITE NAME AND LOCATION

Midway Landfill
Kent, Washington

CERCLIS Identification Number: WAD 980638910
STATEMENT OF BASISAND PURPOSE

This Decison Document presents the selected remedy for the Midway Landfill site, located in the City
of Kent, King County, Washington. This Record of Decison (ROD) has been developed in
accordance with the requirements of Comprehensive Environmental, Response, Compensation, and
Liability Act (CERCLA) of 1980, 42 USC 89601 et seq. (CERCLA), as anended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA), and, to the extent practicable, the National Qil
and Hazardous Substances Pollution Contingency Plan (NCP), 40 CFR Part 300. Thisdecision is
based on the Administrative Record for the Site.

The remedy was selected by the U.S. Environmenta Protection Agency. The State of Washington
concurs with the selected remedy.

ASSESSMENT OF THE SITE

The response action selected in this Record of Decision (ROD) is necessary to protect the public hedlth
or welfare or the environment from an actua or threatened release of hazardous substancesinto the
environment. Such arelease or threat of rdease may present an imminent and substantia endangerment
to public hedth, wdfare, or the environment.

DESCRIPTION OF THE SELECTED REMEDY

The sdected remedy for the Midway Landfill Ste congsts of:
1 Monitoring to:
a) ensure the remedid systems are working as designed,
b) ensure progress is being made towards meeting the groundwater cleanup standards,
C) ensure adequate containment is maintained when and if mgor changes are gpproved by
Ecology in the operation of the Site, and
d) demondrate that the cleanup levels have been achieved.
Monitoring includes, but is not limited to, groundwater monitoring and landfill gas monitoring.

2. Continuing to operate and maintain al remedid project dements required in the Ecology/City of
Sesttle 1990 consent decree, including the gas collection system, the



multilayered cap, and the storm water collection system.

3. Implementing ingtitutional controls. Three types of ingtitutiond controls are included in the
selected remedy:  permanent notices in King County’ sreal estate records, assurances in the 1990
consent decree that operation and maintenance of the containment and monitoring systems will continue
if the ownership or control of the property should change; and annua notices to gppropriate agencies,
water digricts and locdly active wdll drillers so that no water supply wells are constructed or used in
areas with groundwater contamination from the landfill.

This ROD dso establishes cleanup leves for the groundwater down gradient from the landfill.
STATUTORY DETERMINATIONS

The sdlected remedy is protective of human hedth and the environment, complies with Federa and
State requirements that are gpplicable or relevant and gppropriate for the remedid action, is
cod-effective, and utilizes permanent solutions and aternative trestment technologies to the maximum
extent practicable.

The remedy sdected in this ROD does satisfy the Satutory preference for trestment as a principd
element of the remedy. Extracted landfill gasisflared as part of the existing landfill gas collection
sysem.

Because this remedy will result in hazardous substances remaining on-gite above levels that dlow for
unlimited use and unrestricted exposure, a Satutory review will be conducted under CERCLA within
five years of this Record of Decison to ensure that the remedy continues to be protective of human
hedlth and the environmen.

DATA CERTIFICATION CHECKLIST

The following information isincluded in the Decison Summary section of this ROD. Additiond
information can be found in the Adminigrative Record file for this Ste.

Chemicas of concern (COCs) and their respective concentrations. (See Section 5.)

A basdine risk assessment for current conditions at the landfill was not prepared because the
contaminants of concern, migration routes, and the risks to human hedlth and the environment were
characterized in RI/FS reports completed in 1990. However, there is aneed for action because
groundwater downgradient from the landfill till contains contaminants of concern above federd
drinking water standards (MCLs.) (See Section 7.)

Cleanup leves established for COCs and the basis for these levels. (See Section 8.)



How the source materias congtituting principa thrests are addressed. Source materias
condtituting principa threets have not been identified at Midway Landfill. (See Section 4.)

Current and reasonably anticipated future land and groundwater use assumptions used in the
ROD. (See Section 6.)

Potentid land usesthat will be avallable at the Ste as aresult of the selected remedy. (See
Sections 6 and 11.3.)

Annua cost estimates for the selected remedy. (See Section 11.2.)

Key factors that led to selecting the remedy. (See Section 11.1)

(. /[@Z///lﬁgﬂ S0

Charles E. Findley Date
Acting Regional Admmistrator, Bégion 10

United States Environmental Protection Agency




Decison Summary

Midway L andfill
Kent, Washington

1. Site Name, L ocation, and Description

The Midway Landfill islocated between Interstate-5 (1-5) and Highway 99, and between S. 252nd
Street and S. 246th Street in Kent, Washington, directly east of the city of Des Moines. (Figure 1-1.)
The landfill is approximately 60 acres in size with refuse buried on about 40 acres and a depths over
100 feet. From 1966 to 1983, approximately three million cubic yards of solid waste were deposited at
the Midway Landfill. The landfill is now owned by the City of Seettle.

Because of the remedid work performed by the City of Seettle snce 1985, environmental conditions
have greatly improved. The landfill is now covered with a multilayered engineered cap, with atop layer
of grass. The landfill isfenced and accessislimited. A gas extraction syssem isin place and operating
throughout the landfill. Because of these actions, potentidly explosive landfill gas does not leave the
landfill property and the qudlity of the groundweter leaving the landfill has greetly improved. The city’s
estimate of closure costs amounted to about $56.5 million as of 1995.

Land use in the landfill vicinity congsts primarily of commercid activities and resdentid aress.
Commercid establishments and light industry and manufacturing border both sides of Highway 99 in the
area. Two dementary schools, Sunnycrest Elementary School and Parkside Elementary School, and a
city park, Linda Heights Park, are within a haf-mile radius of the Ste. Most of the nearby residences
are detached sngle-family dwelings, with some multi-unit resdentid developmentsto the south and
west. Severd mobile home parks are dso in the vicinity. A six-acre wetland, the Parkside Wetland,
located to the east of the Parkside Elementary School and west of the landfill isanaturaly occurring
detention basin for local surface water runoff, primarily from the west sde of Highway 99.

There are no wetlands, flood plains, rare, threatened or endangered species, or Sites on or digible for
the Nationa Registry of Historic places at the Ste. Storm water from the Site drainsinto McSorley
Creek, which is a saimon-bearing stream containing coho and chum salmon, steelhead and cutthroat
trout. Coho sdmon is a candidate for listing under the Endangered Species Act.

The State of Washington Department of Ecology (Ecology) has been the lead regulatory agency for the
cleanup work at Midway Landfill since the mid-1980's. While the U.S. Environmenta Protection
Agency (EPA) has prepared and released a proposed plan and this ROD, EPA expects Ecology to
continue to be the lead cleanup regulatory agency overseeing this remedia action.



The work has been, and will continue to be, conducted by the City of Sesttle.
2. Site History and Enforcement Activities
2.1. SiteHistory through the 1990 Consent Decr ee.

From 1945 to 1966, the Ste of the current Midway Landfill was operated as agravel pit. Origindly, the
pit was adjacent to a natural drainage basin often used as a settling pond. This basin, known as Lake
Meade, was |located northeast from the center of the present landfill. As the pit was mined, water was
drawn from Lake Meade to wash st and clay from the gravel and sand, and then returned to the lake.
This gt and clay settled on the lake bottom. Near the end of the grave pit operation, the |ake was
drained into the southern end of the gravel pit, depositing alayer of clay and st into the bottom of the
pit. Thislayer of fine materids currently underlies much, but not dl, of the present landfill.

In 1966, the City of Sedttle leased the Site and began using it as alandfill. From 1966 to 1983,
gpproximately three million cubic yards of solid waste were deposited there. The exact dimensions of
the bottom of the landfill are not known. However, existing boreholes indicate that the solid waste
extends as deep as 130 feet in some places.

The Midway Landfill was created primarily to accept demolition materias, wood waste and other
dowly decomposng materids. However, some hazardous wastes and industrial wagtes, including
goproximately two million galons of bulk indudtria liquids from a single source, were dso placed in the
landfill. In 1980, a state-mandated screening process administered by the Seettle-King County
Department of Public Hedlth wasiinitiated to diminate the disposa of any hazardous waste into Midway
Landfill.

When the City closed the landfill in the fall of 1983, it began extensve testing of water and gasin the
landfill and its vicinity. Samples of groundwater from monitoring wells in and around the landfill, and gas
samples from gas probes, indicated the presence of organic and inorganic contaminants outsde the
landfill boundary. In 1985, Ecology aso began investigating the Site and found methane gas in nearby
resdences. Beginning in September 1995, the City of Seattle congtructed gas migration control wells
within 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 2600 feet beyond the landfill prior
to inddlation of the gas extraction system.

In October 1984, Midway Landfill was nominated for inclusion on the federal National Priorities List
(NPL) based on potentia groundwater contamination. Following that nomination, Ecology was
designated as the lead agency for the Midway Landfill Superfund action, pursuant to a Cooperative
Agreement with EPA. In May 1986, Midway Landfill was placed on the NPL. In September 1988, the
City of Seattle, which owns and had operated Midway Landfill, entered a Response Order on Consent
with Ecology. This Response Order governed the preparation of a Remediad Investigation and a
Remedid Action Feasbility Study (RI/FS) for the landfill.



In May 1990, prior to completion of the remedid investigation and feasibility studies, the City and
Ecology entered into a consent decree pursuant to State of Washington Model Toxics Control Act
(MTCA.) Thislegd agreement set forth Ecology’ s determination that undertaking certain remedia
actions at Midway Landfill, prior to a Cleanup Action Plan (aMTCA decision document, Smilar to a
Superfund ROD) would provide immediate protection to public hedth and the environment. In this
consent decree, the City of Sesttle agreed to finance and perform specific cleanup work. This cleanup
work, or remedia action, had four eements:

S Congtruction of alandfill cover. The multi-layered Landfill Cover System ("cap’) wasto be
comprised of layers (from bottom to top) of low permesbility clayey slt/slity day, a 50-mil
synthetic membrane, a geonet drainage layer, one foot of sand and one foot of topsoil planted
with shalow rooted grasses. The landfill cover was designed to grestly reduce the amount of
rain that would seep into the landfill and to control the post-closure escape of hazardous
emissions from the landfill.

S Completion of a gas extraction system, including a Find Gas Manifold Sysem to link ongite
extraction wells to an enhanced motor blower and flare system. The purpose of the onsite
extraction wellswas to cregte a"vacuum curtain” around the closed landfill to prevent offsite
migration of landfill gas, and to help draw previoudy migrated gas back to the landfill. The
enhanced flares were ingalled to burn the extracted gas before discharge to the atmosphere.
The gas extraction system aso included gpproximately 127 offdte gas monitoring probes to
provide data on the extent of landfill gas migration and the effectiveness of the extraction
sysem.

S Completion of a surface water management system. This system consisted of stefilling and
grading to control surface water drainage to prevent surface water from infiltrating the landfill,
congruction of a 10 million galon storm water detention pond with a permanent dewatering
system, a controlled discharge structure, and rerouting of storm water from surrounding aress
to prevent it from entering the landfill. This rerouting was done by diverting the Linda Heights
Park drain and surface water runoff from 1-5 to the detention pond.

S Preparation of a comprehensive operation and maintenance manual incorporating both
short-term and long-term operation and maintenance requirements for al remedid actions
implemented at the landfill as part of the consent decree.

The consent decree aso required the City to place anotice in the records of red property kept by the
county auditor stating that the landfill was on the NPL, and serve a copy of the consent decree upon
any prospective purchaser, lessee, transferee, assignee, or other successor in interest to the property
prior to the transfer of any legd or equitable interest in dl or any portion of the landfill.



2.2. Statusof thework required by the 1990 Consent Decree

The City of Seaitle completed congtruction of the landfill cover, landfill gas extraction system, and
surface water management system in November 1992. Some of the other requirements of the consent
decree have not yet been completed. As discussed in the following section, Ecology and the City of
Sesttle anticipate amending the 1990 consent decree after this ROD is Signed.

Congtruction elements required by the 1990 Consent Decree

Landfill Gas Control - An active gas control system was inddled at the Midway Landfill. It originaly
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, gpproximately 70 off-landfill gas monitoring
probes were ingtdled to provide information on gas concentrations; about haf of these probes have
since been abandoned. The gasis extracted through the control wells at the landfill and routed to a
permanent blower/flare system. Congtruction of the gas migration control system began in September
1985 and was completed in March 1991.

Landfill surfacefilling and grading - The landfill surface was regraded which increased the soil cover
over the landfill by 2 to 14 feet. The engineered gradesimproved surface water runoff and decreased
infiltration. The fill was adso compacted to reduce permesability and prepare the surface for the cover
system. The work began in August 1988 and was competed in June 1989.

Storm Water Detention Pond Construction and Associated Dewatering and Discharge System - A
lined detention pond was congtructed to the north of the landfill. Regrading of the landfill surface
redirected surface water, which previoudy infiltrated into the landfill, to the new detention pond. The
detention pond is a 3 acre structure, lined with a 60-millimeter high-dengity polyethylene membrane
(HDPE) to diminate infiltration. The bottom of the pond was constructed below localized groundwater;
therefore, a permanent dewatering system was aso ingtdled. Congtruction of the ssorm water detention
pond began in August 1988 and was completed in June 1989.

Landfill Cep Ingdlation - Congtruction of the find landfill cover began in October 1989 and was
completed in May 1991. It consists of the following layers from bottom to top: a 12-inch thick layer of
low permesbility (1 x 10-7 cnv/sec) soil/clay materid; a 50 millimeter HDPE flexible membrane;
drainage net; filter fabric; 12-inch-thick drainage layer; and a 12-inch-thick topsoil layer.

Linda Heights Park Storm Water Diverson - The Linda Heights Park drain, a 30-inch culvert that
drained directly into the landfill, was blocked. Storm water is now routed through a pump station and a
pipdine to the detention pond. The old discharge line to the landfill is till in place and functions as an
overflow in the event of a pump station fallure. The congtruction of this rerouting began in August 1989
and was completed in 1991. The pump station and associated diversion of ssorm water was activated in
January 1992.



Non-construction € ements required by the 1990 consent decree

Operation and maintenance (O& M) plan - A comprehensve operation and maintenance manua for
both short-term and long-term operation and maintenance for the systems constructed under the
consent decree was prepared by the City of Sesttle, and was approved by Ecology in April 1992.

Deed notice - The deed notice required by the consent decree has not yet been placed on the property.

Monitoring and monitoring plan - Monitoring and a monitoring plan are not specificaly identified as
required activities in the 1990 consent decree. An amendment to the consent decree will specify a
requirement to implement a compliance monitoring plan gpproved by Ecology, as well asto implement
an operations and maintenance plan aready required to be prepared under the 1990 consent decree.
The City of Seettle and Ecology are till in negatiations on the long-term monitoring plan. Starting in late
1989, the City initiated performance and compliance monitoring programs at the landfill. Performance
monitoring (which did not include chemicd analysis) wasintended to track the response of landfill
leachate levels and shdlow groundwater levels to the implementation actions required by the consent
decree. Quarterly water quality monitoring began in 1990 to develop a database for water qudlity in
selected groundwater monitoring wells. This monitoring program, which became the compliance
monitoring program, was modified in 1993 and again in 1998 with concurrence from Ecology.
Compliance monitoring was intended to track the presence, concentrations and migration of
groundwater contaminants both up gradient and downgradient of the landfill, and to assess the
effectiveness of the remedia action. Both monitoring programs are ongoing and sampling is presently
conducted on atwice yearly bass. Landfill gas monitoring is conducted frequently; it conssts of checks
for concentration, compaosition, temperature, flow and velocity of gasesin and around the landfill.

3. Community Participation

Because of the high degree of public interest in the landfill, the City of Seettle and the Washington State
Department of Ecology first developed aforma community involvement program in 1985 when
resdents near the landfill became concerned about landfill gas migration. Public meetings were held at
critical points to keep resdents informed about activities at the landfill. Also, for about two years, the
City ran an information office in the Midway areato give citizens a convenient place to find out about
cleanup activities, hedth information, and legd daims. Aslandfill gas migration was brought under
control and residents fears subsided, office hours were reduced and eventually the office closed.
During the same period, a newdetter was sent to about 7000 area residents. The City and Ecology aso
worked with |leaders from locd active community groups to set up MAG (Midway Action Group)
mesetings, which were held monthly at first, and then less frequently. Through these meetings, community
members could



expresstheir views and learn about the investigation and cleanup process.

The City created the Good Neighbor Program in 1986 to help the community when concern over
landfill gas was &t its peak. The program addressed fears about perceived dropsin property vaues.
The City guaranteed residents thet their homes would sdll for fair market vaue, asif the landfill was not
there. The City continued the program until the red estate market returned to normal.

Very few forma community participation activities took place in the 1990's, though Ecology and City of
Sesttle staff continued to be available to respond to concerns and questions from the public.

EPA’s proposed plan was issued in May 2000 and the origind public comment period ran from May
18 to June 16, 2000. Over 2,000 fact sheets summarizing the proposed plan were sent to al addresses
and residents in the three postal carrier routes around the landfill. Additiondly, the fact sheets were
mailed to 48 other potentialy interested parties (such as the Cities of Kent and Des Moines) outside the
carrier route. Approximately two to three dozen copies of the proposed plan were sent out, and
additional copies were available from EPA’s Sesitle office and at the City of Kent Regiond Library.
The fact sheet and proposed plan were dso available on the Region 10 web page. Display notices
were published in the Seettle Times, Sesttle Edition on May 16, in the Sesttle Times, South County
Edition, on May 23, and in the South County Journa on May 17. The City of Seettle asked for an
extension of the comment period on June 15, and the end of the public comment period was extended
until July 17, 2000. Notices of the extenson were published in the Sesttle Times, South County Edition
and the South County Journa on June 21.

The fact sheets, newspaper notices and the proposed plan offered to hold a public meeting if sufficient
interest was expressed by May 31, 2000. Only four requests for a meeting were received and thus a
public meeting was not held. EPA staff caled each person who requested a mesting to make sure he or
she had dl the information they wanted about the Midway Landfill and the proposed remedid decision.

Four comment |etters on the proposed plan were received. EPA’ s response to these comments can be
found in the attached Responsveness Summary.

Thisdecision is based on the adminigrative record. The Midway Landfill Adminigtrative Record is
located at the EPA Superfund Records Center, 1200 Sixth Avenue, Seettle, Washington, and in the
Kent Regiond Library, 212 2nd Avenue N, Kent, Washington.

4, Scope and Role of this Response Action

This ROD isthefind CERCLA decison for the Midway Landfill site.



The City of Sesttle's cleanup work, including the work done in response to the 1990 consent decree
between the City and Ecology, has successtully reduced the environmenta problems at the landfill. The
selected remedy incorporates e ements required in the 1990 consent decree between City and Ecology,
and adds some eements to ensure long-term protectiveness of the remedy. The sdlected remedy aso
sets groundwater cleanup standards.

The Midway Landfill site has no "principa threat" wastes, asthat phrase is defined in EPA guidance.

For the purposes of this ROD and potential future deletion of this Site from EPA’s Nationd Priorities
Lig, the Midway Landfill "ste" isthe landfill area containing waste, and al downgradient contaminated
groundwater resulting from releases from the landfill. Severa potentid up gradient groundwater sources
have been identified but are not included within the "site" and are not addressed by this ROD.

Ecology has separate responsibilities for decison-making at the Midway Landfill Ste under the State's
Modd Toxic Control Act (MTCA). Under MTCA, the decision document that selects the cleanup
action and cleanup levelsis caled a Cleanup Action Plan. Ecology and the city had been working on a
find Cleanup Action Plan for Midway Landfill for many years. When, in February 2000 it was
determined that it was unlikely that such a Cleanup Action Plan could be completed in FY 2000,
Ecology agreed that EPA could write a CERCLA ROD for the landfill so that a determination of
CERCLA congtruction completion could be made. Ecology has decided to utilize the ROD asa
Cleanup Action Plan for afind MTCA remedy, pursuant to WAC 173-340-360(13). This decison will
be specified in an anticipated amendment to the 1990 consent decree.

Ecology has been the lead regulatory cleanup agency at the Midway Landfill Ste. EPA expects Ecology
to continue in that capacity.

5. Site Characteristics and Nature and Extent of Contamination
5.1. Conceptual Site Model and Summary of Landfill Conditions

Because of the remedid work performed by the City of Seettle a Midway Landfill snce 1985, the

environmenta conditions at the Ste have greetly improved.

S Potentidly explosive methane gas does not leave the landfill property, and has not snce 1990.
The gasis collected within the landfill and then burned on the Ste. The gas collection system has
a0 hdped dry out the landfill contents and further reduce the contaminated groundwater
leaving the landfill.

S Storm water no longer enters the landfill. The entire landfill is covered with an engineered cap.
Clean storm water is collected from the entire surface of the landfill and the surrounding area
and gtored in alined storm water detention pond north of the landfill before discharge to
McSorley Creek.
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There are mulltiple layers of sand, or sand and grave, under or around the landfill that alow
subsurface movement of groundwater to and from the landfill. These layers, or aguifers are
cdled, in order from the surface to the degpest layers studied: the Shallow Aquifer; Saturated
Refuse and Landfill Leachate; the Upper Gravel Aquifer, the Sand Aquifer, and the Northern
and Southern Gravel Aquifers.

Water in the Shdlow Aquifer, the Upper Gravel Aquifer and the Sand Aquifer moves from
outsde the landfill inward towards the south end of the Midway Landfill. This water, dong with
the leachate developed within the landfill itsdlf, then joins the deeper Southern Gravel Aquifer.
Water from the landfill does not appear to enter the Northern Gravel Aquifer.

Thereis now sgnificantly less water within the landfill because of the remedid actions described
above. Many of the shalower monitoring wellsin or near the landfill that used to contain
contaminated groundwater are now dry. The water levels around the landfill in both the Upper
Gravel Aquifer and the Sand Aquifer have also generdly dropped. These results mean that
much lesswater is entering the landfill and the containment systems congtructed by the City of
Sesttle have been successful.

The only downgradient monitoring wells where contamination has been detected over the past
two or three years are in the Southern Gravel Aquifer. Two of these wells are located
approximately 600 feet and 1200 feet east of the south-east corner of the landfill. Three
chemicas, 1,2-dichloroethane, vinyl chloride, and manganese, have been detected at levels of
concern. The two VOCs were detected at dightly above the federa drinking water standard.
Manganese has dso been detected at levels above background on the west Sde of the landfill in
the Southern Gravel Aquifer.

Another Southern Gravel Aquifer monitoring well that is closer to the landfill has met dl federd
drinking water standards for the past two years. Groundwater monitoring conducted during the
RI indicated that this same well had contaminants at levels greater than 10 times the federd
drinking water standard. Again, these results indicate that the containment remedy gppears to
be successful.

There is some groundwater contamination in the Sand Aquifer to the north, northwest and west
of the landfill that did not come from Midway Landfill. Some of the groundwater samplesin this
area are above both federa and state drinking water standards and the MTCA cleanup
dandards. This contamination may be flowing towards and under the Midway Landfill. No one
isusing this groundwater and thus no oneis currently exposed to this contamination.

The following sections provide more detailed summary information about the Site characteridtics,
hydrogeology, and groundwater quality.

Geographic Description

The Midway Landfill islocated near the crest of a narrow north-south trending glacier feature known as
the Des Moines Drift Plain. This area, referred to as "upland” because of its location above adjacent
valeysand sealevd, is bordered by Puget Sound on the west and the Green
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River valey on the east. Maximum devations dong the crest of the upland generdly range from 400 to
450 feet above mean sealevel (MSL). Puget Sound is a sealeve, and the Green River valey floor
typicaly averages about 30 feet above MSL.

The Midway Landfill occupies a shdlow, bowl-shaped depression near the crest of the upland. The
surface of the landfill generaly ranges from 360 to 400 feet above MSL and dopes upward to the south
and east. West of the landfill, the land surfaceis nearly flat across Highway 99 and then drops steeply
downward approximately 100 feet to the Parkside Wetland.

The upland areais cut with a number of steep-sided stream valeys. Midway Creek is located northeast
of the landfill, and two other streams, the north and south forks of McSorley Creek, are located to the
west and southwest, respectively.

Thereis no mgor surface water body in the immediate vicinity of the Midway Landfill. The closest are
L ake Fenwick, located approximately one mile to the southeast, and Star Lake, located approximately
1.5 milesto the south.

5.3. Geology

Site geology and hydrogeology have had a mgor influence on the movement of contaminantsin the
vicinity of Midway Landfill, the impact of the completed remedid actions, and affect the selection of the
cleanup remedy.

The Des Moines Drift Plain is part of the Puget Lowland that lies between the Olympic Mountains on
the west and the Cascade Mountains on the east. The Puget Lowland is underlain by athick sequence
of Quaternary glacid, fluvid (riverine), and lacustrine (lake bed) depodits overlying Tertiary volcanic
and sedimentary bedrock. Depth to bedrock is thought to exceed 1,000 feet near Midway Landfill.
Deposits of at least four glaciations have been identified in the Puget Sound Lowland. The most recent
glaciation, the Fraser, conssted of two stages: the Vashon (oldest) and Sumus (most recent).

Based on earlier sudies of the area and andysis of geologica samples collected during the ingtalation
of monitoring wellsfor the RI, nine sratigraphicaly digtinct deposits were identified from the land
surface down approximately 400 feet to sediments that are near current mean sealevel. Because of the
complex layering in dl the sediments underlying the landfill, vertical and horizonta permestiilities are
highly variable and produce a complex groundwater flow pattern.

5.4. Hydrogeology and Ground Water Quality
Groundwater movement within and below the landfill has been characterized to an gpproximate depth
of 300 to 350 feet below ground surface (50 to 100 feet above mean sealevel (MSL)). Severa

groundwater units have been identified within this interval. From shalowest to deepest these aquifers
are Shdlow Groundwater; Saturated Refuse; Upper Gravel Aquifer (UGA); Sand
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Aquifer (SA); and Southern Gravel Aquifer (SGA) and Northern Gravel Aquifer (NGA) An east-west
cross section is shown in Figure 5-1; the line of this cross-section is H-H’ on Figure 5-2.

Between October 1986 and January 1990, atotal of 56 groundwater monitoring wells were ingtaled
and sampled in 41 locations up gradient and downgradient of the Midway Landfill. (Many wells have
multiple completions at the same location). Samples from these |ocations were andyzed for
conventiond water quaity parameters and EPA’s hazardous substance ligt, including metds, volatile
organic compounds (VOCs), pesticides and other potentially hazardous substances. Hazardous
substances detected in the groundwater included arsenic, manganese, benzene, 1,2-dichloroethane,
vinyl chloride, and methylene chloride.

In addition, the extent of contaminant migration into the groundwater system beneeth the landfill was
esimated using specific chemicas asindicators of leachate movement within the aquifers. In particular,
chloride concentrations in the landfill leachate were severd hundred times greater than background
groundwater concentrations. Therefore, elevated chloride was used to delinegte the extent of the
contaminant plume and as a conservative tracer of groundwater movement. The concentrations of
manganese (a naturaly-occurring metd that is often eevated downgradient of landfills) and certain
chlorinated ethenes and ethanes in the groundwater were aso used to confirm the extent of the plume.

A subset of the RI groundwater monitoring network has been used for monitoring the effects of the
work required by the consent decree. Figure 5-3 shows the locations of the monitoring wells still used
to monitor groundweter quality. Water levels are monitored in these and additiona monitoring wells.

Of the hazardous substances identified during the RI, only manganese and two VOCs,
1,2-dichloroethane and vinyl chloride, are still considered groundwater contaminants of concern. None
of the other hazardous substances have been detected in groundwater at levels approaching federa
drinking water standards downgradient of the landfill for at least eight years.

The sections below summarize, by aquifer, the hydrogeology and groundwater quality information
collected during the past 10 years as part of the groundwater monitoring program. For comparison,
averaged contaminant concentration data (arithmetic mean) from the RI are a'so included. Nondetects
were incorporated into these averages by using haf the detection limit.

5.4.1. Shdlow Groundwater

54.1.1. Shdlow Groundwater Hydrogeol ogy
This zone of saturation was described in the RI as shdlow, discontinuous lenses of groundwater

perched on low permeability deposits above the UGA. Fidd work and data analyses since completion
of the RI indicate while the groundwater in this unit is shalow and discontinuous, it
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is not dways perched above low permesbility materids. The mgority of these shalow zones are found
north and south of the landfill. The general water eevation of the shalow groundwater zone adjacent to
the landfill is generdly at about 325 feet dbove MSL north and south of the landfill, and lower, and
more discontinuous to the east and west (Figure 5-4).

The landfill’ s detention pond dewatering system affects shalow groundwater flow through areas dong
the northern periphery of the landfill. Shalow groundwater north of the landfill thet exists a 320 feet or
higher in elevation is captured by the pond' s dewatering system and routed to North McSorley Creek.
This system limits the capacity of the shadlow groundweter to discharge into the landfill from the north;
however, groundwater degper than 320 feet in eevation can and does discharge into the landfill from
the north. Shalow groundwater also occurs in disconnected zones south of the landfill a an eevation of
approximately 325 feet, and discharges, at least seasondly, into the landfill.

54.1.1. Shdlow Groundwater Water Quaity

Shalow groundwater water quality has not been monitored as part of the performance and compliance
monitoring system. Shdlow groundwater flows into the landfill.

5.4.2 Saurated Refuse and Landfill Leachate

54.2.1. Landfill Leachate Hydrogeology

Prior to the remediation required by the 1990 consent decree, the mgor sources of water to the landfill
were: surface water infiltrating from the landfill surface and from areas north of the landfill thet drained
into the landfill; ssorm water discharge from the Linda Heights neighborhood, and 1-5 drainage that was
routed into the landfill as part of the congtruction of 1-5; and shalow groundwater from north and south
of the landfill. Refuse located below devations of gpproximately 325 feet was generaly saturated
(Figure 5-5).

Flow in the refuse was generdly from the north and west toward the south-central section of the landfill,
where the pit excavations were deepest. Leachate may have discharged verticaly throughout much of
the landfill base, dthough the rate of discharge was affected by the fine-grained materid deposited
during grave pit operations. Prior to remediation, the greatest volume of vertical flow wasin the
south-centra area, where leachate discharged to the underlying Upper Gravel Aquifer.

Since condtruction of the engineered cap and storm water diverson systems, between 75 and 90
percent of the water that entered the landfill has been diverted and leachate levels have dropped by as
much as 20 feet. This can be seen by comparing water eevations within the landfill in Figures5-1 and
5-5, which corresponds to a 90 percent reduction in the amount of saturated refuse. The only remaining
sources of water to the landfill are the shallow, discontinuous zones of groundwater north and south of
the landfill. Water within the landfill now dowly evaporates
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into the gas system or leaks through the base of the landfill, approximately 100 to 150 feet below
ground surface, into the underlying Upper Gravel Aquifer, described below.

54.22. Landfill Leachate Water Qudlity

Studies conducted during the RI established that most of the leachate from the landfill was agueous. A
smal amount of floating light non-agqueous phase liquid (LNAPL) was dso detected in the landfill.
Dense non-agqueous phase liquid (DNAPL) has never been detected at the landfill. Leachate samples
were collected as part of the Rl and analyzed for conventiona water quality parameters and
compounds on the EPA hazardous substance list. Results from these andyses and related monitoring
indicated:

- The agueous leachate contained aromatic and aiphatic hydrocarbons, dissolved sdts,
suspended particulates and low levels of VOCs and metals. Polynuclear aromatic hydrocarbons
(PAHSs) and polychlorinated biphenyls (PCBs) were only detected in groundwater samplesin wells
located adjacent to or in direct contact with NAPL pools.

- The LNAPL contained metals, VOCs including trans-1,2-dichloroethene and the BETX group
(benzene, ethylbenzene, toluene and xylene), PAHS commonly detected in petroleum oil, and PCBs.
PCB concentrations ranged from 107 ppm to 1,142 ppm.

- Some wdlswithin the landfill had up to 20 feet of NAPL. Monitoring of wells outsde the
landfill did not detect any NAPL.

- A pumping program was tested as part of the 1990 FSto seeif the LNAPL was extractable.
Less than 100 gallons were extracted from the three wells with the greatest volume of NAPL ; recharge
into these wells was very dow.

Water qudity in the landfill leachate has not been monitored as part of the performance monitoring
system, though water depth and LNAPL have been. By 1998, of the approximately 18 wells monitored
for ail thickness, gpproximately 13 had either no oil or only atrace of oil. The remaining 5 had ail
measured between 0.27 feet and 3.96 fest.

5.4.3 TheUpper Grave Aquifer (UGA) and the Upper Silt Aquitard

5.4.3.1. Hydrogeology of the UGA and Upper Siit Aquitard

The Upper Gravel Aquifer consists of fifty to one hundred feet of outwash gravels that underlie the low
permeability layer at the base of the landfill located 100 to 170 feet below ground surface. These
gravels consst of interbedded zones of permeable gravels and less permeable mixtures of sit, sand, and
gravels. Prior to congtruction of the actions required by the 1990 consent decree, discharge from the
landfill resulted in Significant areas of saturation within the UGA, especidly in water-bearing drata é the
base of the unit, where several monitoring wells were placed. (See, for example, Figure 5-5.)

Groundwater flow in the UGA is generally from both the north and south inward toward an area
benegath the southern end of the landfill where the groundwater discharges downward into the
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underlying Sand Aquifer (SA). The UGA and SA are separated by the Upper Silt Aquitard, a
discontinuous layer of fine-grained silt, clayey slt, and sty fine sand that is present throughout most of
the study area. Verticd flow from the UGA into the SA ismost pronounced in places where the
aquitard is absent. One of these "windows' in the aguitard exists benegth the southern end of the
landfill, where it dlows the discharge from the UGA into the SA to occur. Discharge through this
window was manifested as adigtinct groundwater snk during the RI.

The congtruction of the remedia actions required by the 1990 consent decree and the subsequent
dewatering of the refuse have gresatly reduced the amount of recharge entering this unit. Groundwater
continues to enter the UGA north and south of the landfill, and the groundweater and leachate continues
to flow toward the Snk beneath the southern part of the landfill.

However, the response of the UGA to changing conditions at the landfill was strong and rapid as
indicated by the monitoring wells designed to monitor water qudity conditions. Within the landfill
footprint and around the perimeter, the UGA monitoring wells have been dry since 1992, even with
ranfal that was sgnificantly greater than average during the years from 1997 to 1999. Figure 5-6
shows the current potentiometric surface of the UGA. The sink Hill exists and gppears to have
"deegpened” due to the loss of recharge from the landfill.

The UGA benesth the landfill is under vacuum from the landfill gas collection sysem. Any leachate
leaking through the base of the landfill and infiltrating into this zone moves mostly by unsaturated flow
and is directly exposed to the vacuum under conditions designed to gtrip volatile organics from the
infiltrating water. This combination of predominately unsaturated conditions in the aguifer and the
vacuum from the gas extraction system helps to contain volatile organics from being released to the
underlying groundwater system.

5.4.3.2. Water Qudlity inthe Upper Gravel Aquifer (UGA)

Prior to congtruction of the actions required by the 1990 consent decree, water quality in the
water-bearing Strata at the base of the unit, where severad monitoring wells were placed, showed
ggnificant impacts from leachate. However, the Rl concluded it was unlikely that contamination in the
Upper Gravel Aquifer existed further than 100 to 200 feet from the landfill (in the south, west, and east
direction) because of the strong component of downward flow in the aguifer into the underlying Sand
Aquifer.

Following the remedia work required by the 1990 consent decree, the monitoring network in the UGA
included two up gradient wells (MW-21A and MW-16) and two downgradient wells (MW-7A and
MW-19B). The downgradient wells were located at points where the saturated refuse was believed to
be discharging leachate downward into the UGA. However, the downgradient wells MW-7A and
MW-19B have not been sampled since 1992 due to the declining groundwater levelsin the UGA. In
the two or so years prior to going dry, both wells had no detectable concentrations of any VOCs,
except chlorobenzene at concentrations ranging from non-detected to 4 ppb (the federa drinking water
gtandard or Maximum Contaminant Level (MCL) is 100
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ppb); benzene a concentrations ranging from non-detect to 3 ppb (MCL is 5 ppb); chloroethane at
concentrations from non-detected to 3 ppb and single hits of 1,2-dichloroethane at 1 ppb and acetone
at 25 ppb. During the same years, manganese concentrations ranged from 3.5t0 5.2 mg/L.

54.4 TheSand Aquifer (SA) and the Lower Silt Aquitard

54.4.1. Hydrogeology of the Sand Aquifer and the Lower St Aquitard

The SA occurs as awidespread regional deposit of interbedded sands and silts 200 to 300 feet below
the surface. How in this aquifer in the vicinity of the landfill is generdly from the north and west to the
southeast toward a hydraulic sink that occurs across a broad area benesth the southern part of the
landfill and extending severd hundred feet to the east (Figure 5-7). Groundwater to the south and east
of thissink also flows towards the sink. Consequently, the sink limits the extent that the landfill impacts
the SA, and impacts are not seen beyond the sink to the east. Thissink is believed to be located from
the southeastern section of the landfill and up to 800 feet further east. Groundwater entering this Snk
flows downward into the Southern Gravel Aquifer (SGA).

The degpening of the sink in the UGA asthe landfill dewatered is also seen in the SA where the SA
snk has dso degpened over the last 5 years. The two SA groundwater flow monitoring wells within the
footprint of the landfill are currently dry, and have been for severd years; the down gradient SA
groundwater chemisiry monitoring wells, which are located further from the landfill, only sometimes
contain sufficient water for sampling.

The SA and SGA are separated by the Lower Silt Aquitard. Like the Upper Silt Aquitard, the Lower
Silt Aquitard is present as a Sgnificant unit throughout the Site, but is discontinuous in places. These
"windows" in the aquitard alow for the downward flow from the SA into the SGA. The largest such
window identified in the Sudy area exists below the sink in the SA.

5.4.4.2. Water Qudity in the Sand Aquifer

The post-1990 monitoring network in the SA initidly included four up gradient wells (MW-8B,
MW-30B, MW-17B, and MW-21B) and three down gradient wells (MW-15A, MW-20A, and
MW-23A). MW-30B was origindly ingaled as a down gradient well, but the potentiometric surface
showed that it was actudly up gradient of the landfill on the far Sde of the groundwater sink formed by
SA groundwater discharging into the SGA. The well has consistently been clean, and has been deleted
from the groundwater monitoring network.

In this aquifer, the groundwater quality Situation is complex because of up gradient contamination

flowing towards the landfill. The up gradient wells MW-17B and MW-21B are contaminated with
chlorinated solvents, as shown below:
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Up Gradient Monitoring Wells In the Sand Aquifer - Recent Concentrations

MW-17B Recent concentrations MCL
1,1-dichloroethane 90 to 160 ppb 800 ppb*
1,1-dichloroethene 4.810 8.2 ppb 7 ppb
1,2-dichloroethane 8to 12 ppb 5 ppb

MW-21B
1,1-dichloroethane 11to 14 ppb 800 ppb*
1,1-dichloroethene 1.6t0 2.6 ppb 7 ppb
tetrachloroethene 24 to 35 ppb 5 ppb
trichloroethene 24t03.1ppb 5 ppb

* 1,1-dichloroethane hasno MCL. 800 ppb isthe MTCA Method B cleanup level inthe 2/96 CLARCI |
table.

Contamination in MW-17B has remained fairly constant over the last decade, while contamination at
MW-21B has been increasing dightly over the last severd years. These two wells remain the most
contaminated wells in the monitoring well network, in terms of number of contaminants found in the
groundwater. Both Ecology and the City of Sesttle have conducted studies to identify possible sources
of this up gradient contamination.

MW-15A and MW-23A were selected to provide water quaity information in the hydraulic sink area.
MW-23A has not been sampled since 1993 due to declining groundwater levels in the Sand Aquifer.
MW-15A was not sampled between 1993 and 1997, but has had sufficient water for sampling from
1997 to the present. Since 1997 all VOCs have been non-detected except 1,2-dichloroethane with
concentrations from 1.1 to 2.1 ppb and manganese concentrations have ranged from 0.005 to 0.028
mg/L. In the two or S0 years prior to water levels getting low, MW-23A had smilarly low
concentrations of VOCs with 1,1-dichloroethene from non-detected to 2 ppb; 1,2-dichloroethane from
1.9 to 4 ppb; and trichloroethene from non-detected to 2 ppb. Manganese concentrations ranged from
1.7t04.1mglL.

One additiona sand aquifer monitoring well (MW-20A) is located just west of the landfill. Thiswell is
hydraulically down gradient of the up gradient source area near MW-17. Monitoring well MW-20A is
a0 located hydraulicdly up gradient of the western edge of the landfill because water from the Sand
Aquifer flows undernegth the landfill and down into the Upper Gravel Aquifer. Historicaly, the water
qudlity in the zone monitored by MW-20A was impacted by both landfill and up gradient sources.
MW-20A has been dry and thus not sampled since 1994. In the two or so years before going dry, the
following concentrations were found in MW-20A:
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MW-20A - 1992 to 1994 Concentrations

1992 to 1994 Concentrations MCLs
1,1,1-trichloroethane non-detected to 2.4 ppb 200 ppb
1,1-dichloroethane 12 to 37 ppb 800 ppb*
1,2-dichloroethane 210 5.3 ppb 5 ppb
1,2-dichloroethene non-detected to 2 ppb 70 ppb
benzene non-detected to 1.1 ppb 5 ppb
chloroethane 15to0 20 ppb *k
manganese 0.735t0 1.28 mg/L. 2.2 mg/L**
* 1,1 -dichloroethane has no MCL. 800 ppb isthe MTCA Method B cleanup level in the 2/96 CLARCI |
E‘Z*:rﬁénganese has no primary MCL. 2.2 mg/L isthe MTCA Method B cleanup level in the 2/96 CLARC 11
table.

*** chloroethane, also known as ethyl chloride, hasno MCL nor MTCA Method B cleanup level inthe
2/96 CLARC I table.

5.4.5. The Southern and Northern Gravel Aquifers

5.4.5.1. Hydrogeology of the Southern and Northern Gravel Aquifers

The deepest dtratigraphic units studied were the Northern and Southern Gravel Aquifers (NGA and
SGA, respectively); they occur at about the same eevation (300 to 350 feet below the surface), but
hydraulic heads in the NGA are typically 100 feet higher than heads in the SGA. During the RI, the
NGA was found to be clean and unimpacted.

The SGA isfound benesth the southern haf of the landfill and extends to the east, south and west. It
consgts of permeable sands and gravel interbedded with silts and silty gravel. The SGA appearsto be
recharged by the SA and by laterd flow from the south. A groundwater mound in the SGA, below the
hydraulic ank in the SA, is believed to be an expression of regiond flow through the sink. Groundwater
flow from the mound is to the east and west; flow to the north is blocked by higher potentiometric
heads within the NGA. Groundwater in the SGA eventudly discharges west to Puget Sound and east
to the Green River Vdley. The 1998 potentiometric surface of the SGA is shown in Figure 5-8.
Although the groundwater mound is il present, water levels dong the higtorica high point (MW-14B,
for example) have dropped by as much as 10 feet from pre-remedia conditions.

Responses to changing recharge conditions have been fairly rapid between the base of the landfill and
the SGA, with decreases in the SGA water levels occurring in less than 5 years from completion of the
remedy required by the 1990 consent decree. Once groundwater enters the SGA, the primary direction
of flow shifts from verticaly downward to horizontd, with much
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lower potentiometric heads driving the flow indicating that water movement within the SGA horizontaly
away from the landfill will be much dower than verticd movement into the SGA.

545.2. Water Qudity in the Southern Gravel Aquifer

Currently, the Southern Gravel Aquifer isthe primary aquifer in which groundwater moves out and
away from the landfill, and thusis the primary potential groundwater exposure pathway beyond the

landfill property.

The post-1990 monitoring network in the SGA initidly consisted of one up gradient well (MW-24B)
and five downgradient wells (MW-14B, MW-20B, MW-23B, MW-29B, and MW-30C). Well 24B
has snce been removed from the water quaity monitoring network because it has never shown any
evidence of groundwater contamination.

Monitoring wells MW-14B, MW-23B, and MW-29B form aline of monitoring wells to the east of the
landfill, with MW-14B located at the edge of the landfill, and the other two wells gpproximately 600
and 1,500 feet further east, respectively.

The monitoring results for MW-14-B are interesting. (Table 5-1.) While the average 1,2-
dichloroethane concentration during the Rl was 50 ug/L, and were generdly in the 10 to 20 ug/L range
in the early 1990's, the 1,2-dichloroethane concentration has been non-detectable (with a detection
limit of 1 ug/L) inthiswell in the four sampling rounds between May 1998 and November 1999.
Smilarly, while the average vinyl chloride concentration during the RI was 4 ug/L, and the
concentrations were generaly in the 2 to 4 ug/L range in the early 1990's, vinyl chloride concentration
has been non-detected (with a detection limit of 1 or 2 ug/L) in thiswdl in these four recent sampling
rounds. Cis-1,2-dichloroethene isdso found in the 5to 7.7 ug/L range (the MCL is 70 ug/L) as has
been 1,1-dichloroethanein the 1.6 to 3 ug/L range (no MCL, but the MTCA Method B cleanup level
is 800 ug/L.) No other monitored VVOCs have been detected in the past two years. Concentrations of
chloride (aleachate marker) and manganese (from 4.8 mg/L average in the RI to gpproximately 1.5
mg/L in 1999) have shown smilar reductions. Since MW-14B is located where SA groundwater
dischargesinto the SGA, and the SA has been in compliance since 1994, this change is interpreted as
the beginning of a"dean front" moving into the SGA.

Concentrationsin MW-23B (Table 5-2) have also been declining, but at a dower rate. For example,
average Rl concentrations of 1,2, dichloroethane and vinyl chloride were 13 ug/L and 5 ug/L
respectively; concentrations of these chemicals have been around 7 ug/L and 2 ug/L, respectively, in the
four sampling rounds since May 1998. Manganese concentrations have dways been low in thiswell,
generdly around 0.3 mg/L. Cis-1,2-dichloroethane is o detected in thiswell inthe 4.5 to 6.4 ug/L
range.

Concentrations are remaining constant in MW-29B. For example, over the past three years, 1,2-
dichloroethane has consistently been detected in the 5 to 10 ppb range (as compared to the R
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average concentration of 5 ppb) with 1,1-dichloroethane detected asingle time at 1.2 ppb and vinyl
chloride detected asingle time at 1.1 ppb. Manganese concentrations are low and have ranged from
1.06 to 1.24 mg/L over the past four years.

The volatile COCs higtoricaly have rarely been detected in downgradient wells MW-20B (to the west
of the landfill) or MW-30C (to the far southeast of the landfill).

Background manganese concentrations are high in the SGA and the related Northern. Gravel Aquifer,
with the regional background concentration considered to be 1.1 mg/L. MW-24B, MW-23B,
MW-29B, and MW-30C dl have manganese concentrations at or below background; and manganese
concentrations in MW-14B have been decreasing rapidly over the last few years asa“clean front” of
less contaminated groundwater enters the SGA. However, manganese concentrations in MW-20B are
above background and increasing, with concentrations in the 4.5 to 5.87 mg/L range over the past 3
years, as compared to an average of 1.84 mg/L during the RI. Since thiswell aso has elevated levels of
chloride, which isamarker of landfill leechate, the causeislikdy an indirect result of Midway Landfill
leachate. Manganese is a natural minerd that likely is dissolving into the groundwater because of the
chemigtry of the landfill leachate.

In summary, two volatile COCs are detected above MCL s to the east of the landfill in MW-23B and
MW-29B, but have not been detected in recent rounds in MW-14B near the landfill boundary.

M anganese concentrations exceed background in MW-14B and MW-20B, but are decreasing rapidly
toward background in MW-14B.

5.5. Natureand Extent of GasMigration

The Upper Gravel Aquifer beneeth the landfill is under vacuum from the landfill gas collection system.
The vacuum extends to the Sand Aquifer is some locations. Sixty-three gas probes throughout the
neighborhood are regularly monitored for landfill gas. Figure 5-9 shows the extent of the vacuum
system benegth the landfill. As of 1997, none of the off-landfill property gas extraction wellswere ill in
use because of the significant decreases in off-property methane gas concentrations. All gas probes and
gas monitoring locations surrounding the landfill are under the state' s landfill gas regulatory limits and dl
such monitoring locations where the limit may be gpproached are under the influence of the gas
collection system. During the RI, numerous hazardous substances were found in the extracted landfill
gasincluding vinyl chloride, xylenes, toluene, benzene and other solvents.

5.6  Surface Water, Seeps and Soil Contamination

Surface water, seeps and soils in areas around the landfill were sampled in the late 1980's as part of the
RI and no contamination from the Midway Landfill was found.

6. Current and Potential Future Land and Resour ce Uses
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Land Use: Currently, the landfill is capped and fenced. No public accessis dlowed. Future land use
has been the subject of an extensive but preliminary 1992 study by community representatives, the City
of Kent, and the City of Seettle. Some possible uses considered desirable by the Midway Citizens
Advisory Committee include open space uses such as a passive park, a sports complex with bal fields,
or garden center. Less desirable but potentialy possible future uses would be agolf driving range or a
park and ride facility. All uses would be designed to protect the integrity of the cap and other
containment systems.

Groundwater uses: To the best of Ecology’s and the City’ s knowledge, no one is drinking the
groundwater from any aquifer within dmaost a mile of the landfill, and there are no current plansto use
the groundwater near the landfill for drinking water. The closest wdls currently in use for drinking water
are the Lake Fenwick wellsdmost 1 mile southeast of the Midway Landfill.

As part of the Midway Landfill Environmenta Impact Survey (EIS) in 1985, the City’ s contractor
located priveate wells within a one-mile radius of the landfill, and public wels within five miles of the
landfill by reviewing numerous agency files. Based on this inventory, the contractor sent questionnaires
to approximatdy 90 households near the landfill in order to verify the existence and use of private wells.
The list of households was updated during the RI, and severa key downgradient wells were re-verified
in 1999. Citizens were dso questioned at severd public meetings and at meetings of the Midway
Action Group regarding their knowledge of any wells in neighborhoods surrounding the landfill.

From thisinformation, 31 private wells were identified within a one-mile radius of the landfill. (See
Figure 6-1.) Of the 31 wdlls, nine are in use, 12 are unused, and 10 are inoperable. Of the nine wells,
five are used for drinking water, including the Lake Fenwick supply, which services nine homes, and the
other four wells are used for irrigation. The five drinking-water wells are al located over 4,600 feet
from the landfill, in the Lake Fenwick area. Three of the four irrigation wells are located over 2,000 feet
southwest of the landfill (out of the plume path). The fourth irrigation well islocated between the
groundwater plume and the Lake Fenwick wells.

Monitoring Well MW-30 in the Southern Gravel Aquifer was added in 1988 to act as an early warning
location should any measurable contamination from the landfill move toward the irrigation well or
toward the Lake Fenwick wells. MW-30 is gtill monitored, and has generaly remained clean and
unimpacted throughout the groundwater monitoring program.

Two other wells were identified within 1,000 feet of the landfill (Well Nos. 37 and 57). Well No. 57 is
dry and owned by the City of Kent. Well No. 37, on privately owned property, is unused and covered.

There are three public wellsin the Midway Landfill area. Two are operated by the Highline Water
District near the two intersections of South 209" Street and 31% Avenue South, and South 208" Street
and 12" Avenue South, respectively. These two wells are screened in the second confined aquifer at
over 120 feet below sealeve. Both are over two miles north and northwest
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from the landfill in an areathat is up gradient of the landfill, and are completed in aguifers that are not
connected to the affected aquifers. The third well is operated by the Kent Water Didtrict at South 212
Street and Valey Freeway and is used to satisfy pesk summer demands. None of these municipd wells
draw water from affected aquifers, and dl are more distant from the landfill than are the Lake Fenwick
wells

Findly, neither water digtrict has future plans to develop groundwater supplies from any aquifers within
aone-mileradius of the Midway Landfill. The wellhead protection areas delinested by these utilities do
not include the Midway Landfill Ste.

State regulations (WAC 173-160-171) do not alow any new private drinking water wells within 1000
feet of asolid waste landfill or 100 feet of al other sources or potential sources of contamination, and
notice is required to be given to Ecology prior to the construction of any well. However, the NCP is
more stringent and requires EPA to consider dl groundwater as drinking water except directly under a
waste management area. The landfill areawith refuse is a waste management areaand thusis not
consdered afuture drinking water source by EPA. All other areas downgradient,of the landfill are
congdered to be potentid future drinking water sources. However, it islikdly that dl future
developments lie within weter digtrict service areas and, therefore, are not likely to rely on private wells
for their potable water supply.

7. Summary of Site Risks
7.1 Human Health Risks- Prior to the Work Required by the 1990 Consent Decree.

Before the cleanup work began at the Midway Landfill site in 1985, there were many waysin which
humans could have potentialy been exposed to unacceptable levels of contaminants. These exposures
could have posed acute hazards to residents due to the high levels of methane gas reaching residentia
basements, and long-term potentid risks from solventsin the groundwater if anyone 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. For example, if a person had been using the groundwater in
MW-14B, one of the most contaminated down gradient wells, as their source of domestic water for 30
years, the estimated excess cancer risk from vinyl chloride and 1,2-dichloroethane done would have
been approximately 6 x 10-4. 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 RI/FS for
Midway Landfill. Because the RI found little contamination in the surface water, seeps or soil, the EA
concluded that the contaminants detected in these environmenta media had not migrated from the
landfill. The EA aso found that there was no direct exposure pathway connecting leachate to either
human or ecologica receptors. The only potentia exposure pathways existed through cross-media
pathways volatilization of contaminants from leechate into landfill gas or discharge of leachate into the
groundwater system. The contaminants in landfill gas were found
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to pose anegligible risk leaving leachate to groundwater as the only migration pathway of concern.
7.2  Current and Future Human Health Risks

A basdine risk assessment that follows current EPA Superfund guidance on risk assessment and that
reflects current conditions at the landfill has not been performed on Midway Landfill because the
contaminants of concern, migration routes, and the risks to human hedth and the environment were
characterized in the 1990 EA. Based on the success of the containment actions required by the 1990
consent decree, there are likely to be no current unacceptabl e risks to human hedlth from the landfill
because the gas migration has been stopped and no one is currently drinking the groundwater. VOC
contamination in the groundwater downgradient of the landfill so appearsto be decreasing, at least in
the wdll closest to the landfill. The only remaining contaminants of concern gppear to be vinyl chloride,
1,2-dichloroethane, and manganese.

Even though no basdine risk assessment has been done, the potentia future risk was estimated. Vinyl
chloride is a known human carcinogen and 1,2-dichloroethane is a probable human carcinogen.
Manganese is an essentid nutrient but istoxic in high quantities. The estimated risk was calculated
conddering only the maximum 1999 concentrationsin Well MW-23B, currently the monitoring well
with the highest concentrations of VOCs downgradient of the landfill. This estimate was ca culated
assuming domestic use of the groundwater for drinking and showering, EPA’ s reasonable maximum
exposure assumptions for 30 years, IRIS or Region 9 PRG table toxicity vaues, and a conservative
assumption that the contaminant concentrations will not change in the future. The excess cancer risk is
estimated to be approximately 1 x 10-4 (with vinyl chloride being the primary risk driver) and the HI is
edimated to be gpproximately .3 (with manganese being the primary risk driver), both of which are
within EPA’s acceptable risk range. This cancer risk level is, however, not within the acceptable risk
level under Washington’s Mode Toxics Contral Act, which requires that cumulative excess cancer risk
be no greater than 1 x 10-5.

The estimated risk was a0 caculated for MW-20B, again congdering only the maximum 1999
concentrations and using the same assumptions. Well MW-20B is currently the monitoring well with the
highest concentration of manganese downgradient of the landfill. The Hazard Quotient for manganesein
thiswdl is goproximately 6.

These estimated risks are potentid future risks only, because there are no drinking water wells within
the down gradient plume of the landfill, nor are there any plansto place any drinking welsin thisareain
the future. (See Section 6.)

7.3  Ecological Risks

No ecologicd risksto plants or animas are expected now or in the future because there will be

24



no exposure to the contaminants a or from the Ste. The Ste is covered and capped with clean materid,
and the groundwater from the site does not impact any surface water bodies or seeps. Surface water
discharging from the Steis monitored for conventiond pollutants such as pH, dissolved oxygen and
turbidity. No hazardous substances are expected to be in the surface water discharge from the landfill
because the remedid actions under the 1990 consent decree have eliminated surface water contact with
the refuse.

7.4. Bassfor Action

While the estimated future risk from drinking groundwater downgradient from Midway Landfill iswithin
the NCP acceptable risk range, there is groundwater contamination above federd drinking water
gandards, or MCLSs, in two monitoring wells east of the landfill and 1-5. According to EPA palicy,
when MCLs are exceeded, action is generdly warranted. In addition, state groundwater cleanup levels
under MTCA are exceeded. Because drinking this groundwater could result in an imminent and
subgtantial endangerment to human hedth, remedid action is needed & Midway Landfill.

8. Remedial Action Objectives

Midway Landfill is an example of aSte where containment has been successful and has reduced the
risks posed by the site. However, the containment measures, dready in place must be maintained and
ingtitutional controls are necessary to ensure continued long-term protection of human hedth and the
environmen.

The remedid action objectives of this response action are;

- 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 residentia exposure to groundwater until groundwater cleanup
standards have been met

Cleanup Standards

For groundwater that is a potentid future source of drinking water, the more stringent of federa
drinking water stlandards (also known as Maximum Contaminant Levels or MCLs) and State of
Washington cleanup standards under the Modd Toxics Control Act (MTCA) are the cleanup levels.
For the groundwater contaminants at this site, the cleanup levels and their basis are shown in Table 1.

Table 8-1. Groundwater Cleanup Standards
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Contaminant Cleanup Leve Basis of the Cleanup L evel

1,2-dichloroethane 5ug/lL Federa Drinking Water Standard
(MCL)

vinyl chloride .02 ug/L* MTCA Method B.

manganese 2.2 mg/L MTCA Method B

* Pursuant to WAC 173-340-707(2), Ecology will utilize the practical quantitation limit (PQL) of 0.2
ug/L to determine compliance with this cleanup standard because the cleanup standard is lower than the

PQL.

1,2-Dichloroethane and vinyl chloride are solvents. Vinyl chloride can dso be formed in groundwater
during the natura breskdown of other solvents. Manganeseis anaturd minerd in soil that dissolvesinto
the groundwater because of the chemigtry of the water leaving the landfill.

If other contaminants resulting from releases from the landfill are found in any downgradient monitoring
well, cleanup levds, if necessary, will be established for these additiona contaminants using the federd
drinking water standards and MTCA.

The point of compliance for the groundwater will be at the edge of the landfill waste as specifiedina
Compliance Monitoring Plan to be approved by Ecology. Under MTCA, thislocation is considered a
"conditiond point of compliance” All groundwater downgradient of this point of compliance will need
to meet these cleanup levels for contaminants resulting from releases from the landfill before the
Midway Landfill is removed from the Superfund Nationd Priorities Ligt.

0. Summary of Remedial Alternatives

Two remedid dternatives were congdered for the Midway Landfill site.

No Action Alternative:

Under the No Action dternative, EPA would not require any additiond action at the Midway Landfill
gte. The City of Sesttle would still have to fulfill its respongbilities under its 1990 consent decree with
Ecology, aswdl as any other requirements established under sate or loca regulations for closed

landfills. Monitoring could be required under this dternative. EPA would not set cleanup levels nor
points of compliance under this dternative.
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Limited Action Alternative:

This dternative does not require any sgnificant additional remedia congtruction because the actions
taken by the City of Sesttle snce 1985 have diminated or greetly reduced the contaminants leaving the
landfill. Ingtead, this dternative focuses on maintaining and monitoring the congtructed containment
remedy to ensureit isand will continue to be effective and protective. This dternative would also set
groundwater cleanup levels and points of compliance. This gpproach is consstent with EPA’s
presumptive remedy for municipd landfills.

The main dements of the limited action dternative are:
1 Monitoring to:
a) ensure the remedid systems are working as designed,
b) ensure progress is being made towards meeting the groundwater cleanup standards,
C) ensure adequate containment is maintained when and if mgor changes are gpproved by
Ecology in the operation of the Site, such as turning off or scaling down the gas collection system, and
d) demondrate that the cleanup levels have been achieved.

2. Continuing to operate and maintain dl remedia eements required in the 1990 Ecology/City of
Sesttle consent decree.

3. Implementing inditutiond controls. Inditutiona controls are legd or adminidrative actions that
help ensure the long-term protectiveness of the remedy. At this Site, the limited action dternative
includes three types of indtitutiona controls. The firg type of inditutiona control would be alegd naotice
the City would place in King County’s records, derting any future purchaser of the property, in
perpetuity, that this property had been used as a landfill and was on EPA’s Nationd PrioritiesLigt, and
that future use of the property is restricted. The second type of ingtitutional control is a requirement that
the City ensures continued operation and maintenance of the containment and monitoring systemsif
ownership of the property should change. Both of these ingtitutiona controls are required as part of the
1990 consent decree between Ecology and the City of Sesttle, though the legal notice has not yet been
placed in the County’ s records. The third type of inditutiona control is an annua written notice about
the groundwater qudity down gradient from the landfill. The City of Seettle would be required to notify
the Seattle-King County Department of Public Health, nearby water digtricts, localy active licensed
well drillers and Ecology. As an additiond protection, state regulations forbid any private drinking water
wells within 1,000 feet of amunicipa landfill or within 100 feet from al other sources of potentia
contamination.

The remedy would a0 be reviewed no |ess often than every five years to ensure that the remedia
action remains protective of human heglth and the environment.

10.  Comparative Evaluation of Alternatives
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EPA evduaed the two dternatives using the nine criteria established in EPA’s Nationd Oil and
Hazardous Substances Pollution Contingency Plan. The nine criteria are divided into three categories:
threshold, balancing, and modifying criteria To be digible for sdection, an dternaive must meet the
firg two threshold criteria. The next five criteria are the baancing criteria which weigh trade-offs among
the aternatives. The last two modifying criteria are consdered after the public comment period during
the find sdection of the remedy.

Overall Protection of Human Health and the Environment
Both dternatives are protective, because the City of Seattle would continue to operate and maintain the
cap, and the gas and storm water systems under both aternatives.

Compliance with Applicable or Relevant and Appropriate Requirements

Federa and state drinking water standards and MTCA groundwater cleanup standards are the primary
gpplicable or rlevant and gppropriate requirements under the Limited Action Alternative. The cleanup
standards listed above would need to be met in the downgradient monitoring wells before the remedia
action at the Midway Landfill could be considered complete. No cleanup standards would be set by
EPA under the No Action Alternative, though Ecology could decide to set cleanup standards
separately under MTCA at alater time.

L ong-term Effectiveness and Per manence

The Limited Action Alternative has greater long-term effectiveness and permanence than the No Action
Alternative because it would require annua notice to water digtricts and well permit regulators, which
would provide dightly greater assurance that no one would drink the groundwater leaving the landfill. It
would dso clarify the need to adjust monitoring requirements as Site conditions change.

Reduction of Toxicity, Mobility and Volume of Contaminantsthrough Treatment
Neither dternative includes any additiond trestment. Extracted landfill gasisflared as part of the
exiging landfill gas collection system.

Short-term Effectiveness

Both dternatives have the same short-term effectiveness. Neather dternative includes construction nor
will either dternative affect the time needed for dl groundwater leaving the Ste to meet cleanup
standards.

I mplementability
Both dternatives are equdly implementable.

Cost

The cogsfor the two aternatives are expected to be very smilar. The monitoring cogts for the Limited
Action Alternative may be dightly higher than the monitoring costs for the No Action Alterndtive.
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State Acceptance
Ecology was consulted on the proposed plan and reviewed this ROD. Ecology concurs with the
selected limited action remedy.

Community Acceptance

Four comment |etters have been received. Two letters, from the Seattle-King County Department of
Public Health and from alocal resident, supported the Limited Action Alternative. The second |etter,
from the City of Des Moines, does not express any opinion about the aternatives, but is concerned
about turbidity that may be leaving the landfill cap and discharging into North McSorley Creek. The
City of Des Moines asked the City of Kent and the City of Sedttle to prepare a sorm water pollution
plan for turbidity from this outfall, and asked for specific monitoring. The City of Seettle supported the
Limited Action Alternative, but requested certain changes and dlarifications. A longer summary of these
comments and EPA’ s responses can be found in the attached Responsiveness Summary.

EPA gaff dso received informa comments through phone cdls. In these cdlls, five members of the
public supported the limited action dternative.

11. The Selected Remedy

11.1 Summary of the Rationale for the Selected Remedy

EPA’ s sdlected remedy isthe Limited Action Alternative. Of the dternatives considered, this dternative
will provide the best long-term protectiveness at the Midway Landfill Ste. It sets groundwater cleanup
gandards and it ensures long-term operation, maintenance, and monitoring of the containment systems
a the Midway Landfill ste. It would dso darify the need for, and types of, indtitutiona controlsthet are
necessary to ensure long-term protectiveness of the remedy.

Additiondly, this dterriative will best ensure long-term protectiveness of the containment remedy
currently in place. While EPA believes no new remedia congtruction (as EPA guidance definesthe
term) is needed, it isimportant that the City of Seattle continue to operate and maintain the gas
collection system, the cap that was congtructed over the landfill, and the storm water collection system.
The City aso needs to continue to monitor the effectiveness of these actions, and to regularly sample
the groundwater until groundwater cleanup standards have been met. The City needs to establish
permanent, legdly binding, controls on the landfill property to ensure that the cap and containment
systems are not damaged as long as the cap and gas and storm water systems are required. The less
forma indtitutiona control requirements, in the form of notices to agencies, water didricts, and active
well drillers, for the off-property groundwater contamination are appropriate for this Ste considering
that the arealis fully served by community
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water systems, no private wells are known to be in use, and the rdatively low levels of remaining
contamination in the downgradient monitoring wells. Also, groundweter cleanup levelsfor the
groundwater downgradient of the landfill need to be established.

In order for Ecology to utilize this ROD as a Cleanup Action Plan, the cleanup action established
through the ROD must meet the MTCA remedy sdlection requirements of WAC 173-340-360(2)
(threshold requirements) and (3) (requirement to utilize permanent solutions to the maximum extent
practicable; requirement to provide for a reasonable restoration time frame; requirement to consider
concerns raised during public comment.) WAC 173-340-360(13). The threshold requirements for
remedy selection are that the remedy shdl protect human health and the environment, comply with
cleanup standards, comply with gpplicable sate and federa laws, and provide for compliance
monitoring. Ecology has determined that the selected remedy, as described in the ROD, satisfies those
threshold requirements.

With respect to MTCA' s preference for permanent solutions, Ecology has determined that the
following remedies for individua components, taken together, are permanent to the maximum extent
practicable in that they prevent or minimize the migration of hazardous substances into the environment
and provide for a net reduction in the amount of hazardous substances released from the source area.
Firgt, with repect to the Midway Landfill refuse itself, Ecology has determined that the isolation and
containment remedy of the 1990 consent decree and this ROD isthe preferred available cleanup
technology. See WAC 173-340-360(9)(c) (describing Ecology’ s expectations of steswith large
volumes of materids with rdatively low levels of hazardous substances where treatment is
impracticable.) With respect to landfill gas generated by the refuse, Ecology has determined that the
treatment of such gas, as specified under the 1990 consent decree and this ROD, condtitutes
"degtruction or detoxification" which isthe highest preference cleanup technology under MTCA. With
respect to groundweter contaminated by landfill leachate, Ecology has determined that the incremental
benefit to be redized from implementing additiona remedid engineering measures (e.g. treatment) is
subgtantially and disproportionately outweighed by the cost of such measures. This determination is
based upon the factsthat: 1) the actions taken by the City of Sesttle since 1985 have eiminated or
greetly reduced the contaminants leaving the landfill; 2) the levels of contamination that remain in the
groundwater are low and trending towards compliance with cleanup stlandards, and 3) the groundwater
does not have any current human or environmenta receptors. Therefore, Ecology has determined that
ingtitutional controls and monitoring, as required under this ROD, congtitute an appropriate remedy for
groundwater until cleanup levels are achieved.

With respect to a reasonable restoration time frame, EPA and Ecology agree that the remedia actions
implemented have created conditions under which groundwater will achieve compliance with the
cleanup standards over time. Based on the results of the groundwater monitoring to date, it is apparent
that groundwater down gradient of the landfill is very near compliance with the cleanup standards.
Ecology concludes that based on present trends, it islikely that groundwater down gradient of the
landfill will reach compliance with cleanup standards in gpproximately five years. Based upon the facts
that ingtitutional controls aimed at preventing the
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use of contaminated groundwater as a drinking water source are a component of this ROD, that the
contaminant levels are dready low; and that a documented trend towards compliance exists. Ecology
has concluded that this condtitutes a reasonable restoration time frame.

Findly, Ecology has determined that the ROD has considered concerns raised during public comment.
(See ROD Section 13 and EPA Responsiveness Summary.)

11.2. Detailed Description of the Selected Remedy

The selected remedy consists of:
1 Monitoring to:
a) ensure the remedid systems are working as designed,
b) ensure progressis being made towards meeting the groundwater cleanup standards,
C) ensure adequate containment is maintained when and if mgor changes are gpproved by
Ecology in the operation of the Site, such as turning off or scaling down the gas collection system, and
d) demondrate that the cleanup levels have been achieved.

The monitoring will be done by the City of Sesttle, while Ecology will continue to be the lead cleanup
regulatory agency at the Site. The details of the monitoring requirements have been set out by the City of
Sesttle in an Ecology-approved compliance monitoring plan.

Monitoring, including ingalaion of new monitoring wells are among the activities EPA expects a stes
even after EPA determines that congtruction has been "completed” at a Site. Through the procedures
outlined in the agreements between Ecology and the City of Sesttle, Ecology may require the City of
Sedttle to ingal and monitor new monitoring wells if needed.

If necessary, the monitoring program may aso address the issue of the source of turbidity in North
McSorley Creek raised by the City of Des Moinesin their comment letter on the proposed plan. The
City of Des Moines requested that the City of Seeitle continue to monitor the S. 250th Street outfall for
turbidity during sorm events (on a periodic basis) and provide the results to the City of Des Moines
Engineering Department.

2. Continuing to operate and maintain dl remedia €ements required in the 1990 consent decree.
Ecology will continue to oversee the City’ s operation and maintenance activities. Operationa changes
can be gpproved by Ecology when such changes ensure that the Site and remedy will remain protective.
The Sesttle King County Public Hedlth Department should be given the opportunity to review
requested operational changes.

3. Implementing inditutiond controls. Inditutiona controls are legd or adminidrative actions that
help ensure the long-term protectiveness of the remedy. At this Site, the selected remedy consists of
three types of ingtitutiona controls. Variations of the first two types of ingtitutional controls are aready
required in the 1990 consent decree.
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Firg, the City of Seattle will place anotice in the records of rea property kept by the King
County auditor, derting any future purchaser of the landfill property, in perpetuity, that this property had
been used as alandfill and was on EPA’s Nationd Priorities List, and that future use of the property is
restricted. The use restriction shall comply with the post-closure use restrictions under the State of
Washington's Criteriafor Municipa Solid Waste Landfills (WAC 173-351-500(1)(1) and (2)(c)(iii).
The City has not yet placed any legd natice in the County’ s records even though aform of this notice
was required by the 1990 consent decree. EPA understands that this is a subject that will be addressed
through an amendment to the 1990 consent decree. EPA expects the City to place this notice on the
deed within 9x months of the date of effective date of the consent decree amendment, unlessthe City
has negotiated an dternative enforceable schedule with Ecology.

Second, the City needs to ensure continued operation and maintenance of the containment and
monitoring systemsif any portion of the property is sold, leased, transferred or otherwise conveyed.
This requirement is an eement of the 1990 consent decree.

Third, notices are needed so that no water supply wells are constructed and used in areas with
groundwater contamination emanating from the landfill. These natices shdl indlude a a minimum the
following:

- The City will annudly notify the Seeitle-King County Department of Public
Hedth, Ecology, the loca water digtricts (currently, the Kent and Highline Water Didtricts) and locally
active wdl drillersin writing of groundwater conditions in the affected areas downgradient of the landfill.
This natice will include a map showing the location of the affected areas and indicate which aquifers are
affected and their devations. Thisinformation shal be updated annualy and can be part of an annua
groundwater monitoring report. Localy active well drillersare dl wdl drillers that have drilled wells
within King County in the year prior to the notice. Ecology will provide the list of locdly active well
drillersto the City. This requirement for annua notices can be removed or modified by Ecology after
groundwater cleanup standards have been met in the groundwater monitoring wells downgradient from
the landfill.

- The City of Seeitle will dso annudly notify owner of Well #37 (See figure 6-1)
inwriting of groundwater conditionsin the area of the well. Alternatively, the City of Seettle can provide
to Ecology adequate assurances that this well has been properly abandoned.

Asan additiona protection, state regulations forbid any private drinking water wells within 1,000 feet of
amunicipd landfill or 100 feet from al other sources or potential sources of contamination (WAC
173-160-171). State regulations (WAC 173-160-151) also requires a property owner, agent of that
owner, or awater well operator to notify Ecology of their intent to begin well congtruction prior to
beginning work. This natification can provide notice to Ecology if anyone plans to build a new water
well too near Midway Landfill.

Ecology will continue to be the lead regulatory agency overseeing the performance of the sdected
remedia action by the City of Seattle. However, if necessary, EPA could useits
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datutory authority to ensure that actions selected by this ROD are implemented.

The groundwater cleanup standards for the current contaminants of concern can be found in

Table 8-1. If other contaminants resulting from releases from the landfill are found in any down gradient
monitoring well, cleanup leves, if necessary, will be established for these additional contaminants using
the federa drinking water andards and MTCA.

The point of compliance for the groundwater will be at the edge of the landfill waste as specified in a
Compliance Monitoring Plan to be gpproved by Ecology. Under MTCA, thislocation is consdered a
"conditiona point of compliance." All groundwater downgradient of this point of compliance will need
to meet these cleanup levels for contaminants resulting from releases from the landfill before the
Midway Landfill is removed from the Superfund Nationd Priorities Lig.

One of the City of Serttle's concernsis that contaminated groundwater is coming into the landfill from
up gradient sources, and that this in-coming contaminated groundwater will never alow the
groundwaeter leaving the landfill to meet the groundwater cleanup standards. Because of the mgjor
improvements in downgradient water qudity in the last ten years, EPA bdlievesit is possible that the
groundwater leaving the landfill will eventualy meet the groundwater cleanup standards. However, if in
the future the City wants to demondtrate that it is technicaly impracticable for them to meet the cleanup
dtandards at every downgradient well because of the up gradient sources, EPA and Ecology will work
together with the City to determine what information is needed to support such ademonsiration.

Because the selected remedy will result in hazardous substances remaining on-site above levels that
dlow for unlimited use and unrestricted exposure, a Satutory review will be conducted under CERCLA
within five years of this Record of Decison to ensure that the remedy continues to be protective of
human health and the environment. Because Ecology is expected to continue to be the lead regulatory
agency for this cleanup, EPA would expect Ecology to perform the five year review & this site.

The City of Sesttle estimates that the closure costs of Midway Landfill amounted to about $56.5 million
as of 1995. This does not include the ancillary costs associated with the landfill such as the " Good
Neighbor Policy" (See Section 3.) In recent years, the budgeted and actual operation and maintenance
costs have ranged from $432,000 to $535,600 annudly. This amount includes monitoring costs.

11.3 Expected Outcomes of the Selected Remedy

This section presents the expected outcomes of the selected remedy in terms of resulting land and
groundwater uses.

All future land use a the landfill must be desgned and implemented in amanner that will maintain the
integrity of the remedy required under the 1990 consent decree. A number of future
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land uses have been suggested by Midway Citizens Advisory Committee, working with the Cities of
Kent and Sedttlein 1992. While this sdlected remedy clarifies the legal notices that need to be in place
to ensure the long-term effectiveness of the containment systems, the selected remedy does not place
any additiond limits on future land use a the Midway Landfill Ste and does not change the feagibility of
the possible future uses suggested by the Advisory Committee.

Groundwater use directly under the landfill will aways be restricted. Once the groundwater
downgradient from the landfill meets the cleanup standards established in this ROD, nothing in this
selected remedy would forbid use of this groundwater for drinking water. The cleanup levels sdected in
this ROD are either equa to or more stringent than the federal MCLs. However, state and local
regulations place other limits on the use of the groundwater. For example, state regulations forbid any
new private drinking water wells within 1000 feet of amunicipd landfill.

12.  Statutory Determinations
12.1 Protection of Human Health and the Environment

The selected remedy will protect human hedlth and the environment by a combination of engineering
and inditutiona controls. The engineering controls that have been congtructed a Midway Landfill by the
City of Sesttle have been effective in containing gas migration and leechate release from the landfill. This
effectiveness is demondrated by the City’ s gas monitoring results and by the decreasing water levelsin
and below the landfill and the decreasing concentration of hazardous substances in the groundwater
downgradient from the landfill. The selected remedy will ensure long-term protectiveness by requiring
that the containment systems remain effective, that monitoring will continue and be adjusted as
necessary, and by darifying and improving the ingtitutiond controls associated with the Site and the
remedy to ensure that no one will be exposed to the contents of the landfill nor to contaminated
groundwater. Implementation of the selected remedy will not pose unacceptable short-term risks or
cross-mediaimpacts.

12.2 Compliance with Applicable, or Relevant and Appropriate Requirements

The sdlected remedy for Midway Landfill will comply with al federd and state ARARS. The chemical-,
action-, and location-specific ARARs are as follows:

The Washington Modd Toxics Control Act (MTCA) Cleanup Regulations (Chapter 173-340 WAC)
are gpplicable. In particular, MTCA is applicable to the determination of the order of preference of
cleanup technologies (WAC 173-340-360(4)), to require the provision of a reasonable restoration time
frame (WAC 173-340-360(6)), the establishment of groundwater cleanup levels (WAC
173-340-720(3)), selection of the point of compliance (WAC 173-340-720(6)), the determination of
attainment of the groundwater cleanup level when the practica quantitation limit is grester than the
cleanup level (WAC 173-340-707), and the format of the ingtitutiona controls (WAC 173-340-440.)



Certain landfill closure and post-closure requirements in the Washington Criteria for Municipa Solid
Wadte Landfills (Chapter 173-351 WAC) and in the Washington Minimum Functiona Standards for
Solid Waste Handling (Chapter 173-304 WAC) are relevant and appropriate. Specificaly, the notation
on the deed requirement in WAC 173-351-500 (2)(I) and the minimum functiond standard for
explosive landfill gasin WAC 173-304-460(2)(b) are relevant and appropriate.

The primary federa drinking water standards (40 CFR 141), known as the MCLS, established under
the Safe Drinking Water Act, are relevant and appropriate to the establishment of the groundwater
cleanup standards downgradient of the landfill.

12.3 Cost-Effectiveness

The costs of the selected remedy are proportiona to its overal effectiveness. The costs of this remedy
are Smilar to the costs of the no action aternative, but provide better long term protectiveness.

12.4  Utilize Permanent Solutionsand Alternative Treatment Technologiesto the Maximum
Extent Practicable

The sdected remedy utilizes permanent solutions to the maximum extent practica. EPA’ s presumptive
remedy for municipd landfillsis containment. Ten years of monitoring data show that the containment
remedy has been successful in reducing the risks and exposures from the site. The sdected remedy
hel ps ensure that the containment remedy will continue to be protective.

12.5. Preferencefor Treatment asa Principal Element

The sdlected remedy a Midway Landfill satisfies the statutory preference for treatment as a principa
element of the remedy. Extracted landfill gasisflared as part of the existing landfill gas collection
system. During the RI, numerous hazardous substances were found in the extracted landfill gasincluding
vinyl chloride, xylenes, toluene, benzene and other solvents.

12.6 Fiveyear reviews

Because this remedy will result in hazardous substances remaining above levels that alow for unlimited

use and unregtricted exposure, a statutory review will be conducted within five years of this Record of
Decison to ensure that the remedy continues to be protective of human health and the environment.

13.  Documentation of Significant Changesfrom the Preferred Alternativein the
Proposed Plan
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There are no sgnificant changes between the preferred dternative described in the proposed plan and
the remedy sdlected in thisROD

The following minor changes have been made from the preferred dternative in the proposed plan:

- An additional RAO has been added to clarify that returning groundwater downgradient of the landfill
to drinking water and state cleanup standardsisagod of this remedia action.

- The ROD darifies that details of the landfill monitoring program have been etablished by Ecology
and the City of Sesttle in a compliance monitoring plan. The proposed plan implied that Ecology would
edablish the detalls unilaterdly.

- The sdlected remedy includes aminor changesto the ingtitutional control requirements for notification
of wdl drillers. The notice will be provided to well drillers that have been recently activein King
County. Ecology will provide thelist of locdly active well drillersto the City of Sexitle.

- The ROD does not contain the statement that Ecology determines when the Site meets cleanup levels.
The City can contact both Ecology and EPA when the City bdieves the Ste has met al of the
requirements of this ROD and thus could be considered for deletion from the NPL.

- Theremedy sdected in this ROD has an added requirement that the City annualy notify the owner of
one off-property well, unless the City provides Ecology adequate assurances that this well has been
properly abandoned.

These changes are alogica outgrowth of the information presented in the proposed plan and in the
adminigrative record.
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Table5-1

Southern Gravel Aquifer, Downgradient Well
Monitoring Well 14B

Report Sampling Date Chloride Manganese | 1,2-Di- Vinyl Chloride

Number (mg/L) (mg/L) chloroethane | (ug/L)
(uglL)

RI Average 219 4.8 50 4

1 February 1990 280J 3.9 27 1U

2 May 1990 175 3.6 1U 1U

3 August 1991 180 5 25 1U

4 January 1991 180 4 31 3

5 April 1991 190 3.6 20 2

6 July 1991 170 4 20 4

7 October 1991 212 2.8 29 3

8 March 1992 22 35 19 1U

9 June 1992 146 3.9 19 4

10 September 1992 | 201 3.7 16 1U

11 December 1992 153 3.86 13 2.6

12 April 1993 162 3.49 23 1U

13 June 1993 159 3.38 12 31

14 September 1993 168 3.45 10 3.3

15 December 1993 127 3.49 8.8 34

16 March 1994 165 344

17 May 1994 154 3.19 6 1

18 September 1994 140 3.88

19 December 1994 160 3.06 6J 1U

20 March 1995 190 3.3

21 May 1995 140 3.26 20 2.2




22 September 1995 180 3.22
23 December 1995 170 3.14 9.2 2.7
24 March 1996 150 3.19
25 May 1996 180 3.07 6.6 25
26 September 1996 170 2.96
27 December 1996 130 2.8 2.7 2.3
28 March 1997 140 2.58
29 May 1997 120 2.73 11 2U
30 September 1997 97 2.57
31 December 1997 85 2.23 13 2.2
32 March 1998 71 1.86
33 May 1998 51 1.91 1U 2U
34 November 1998 29 1.59 1U 2U
35 April 1999 27 1.48 1U 1U
36 October 1999 37 1.49 1U 1U

U = Indicates compound was not detected above the specified reporting limit.

J=Indicates that concentration is an estimate because dl QC criteriawere not met.




Table 5-2

Southern Gravel Aquifer, Downgradient Well
Monitoring Well 23 B

Report Sampling Date Chloride Manganese | 1,2-Di- Vinyl

Number (mg/L) (mg/L) chloroethane | Chloride
(uglL) (uglL)

RI Average 68 0.28 13 5

1 February 1990 140J 0.37 11 1U

2 May 1990 50 0.32 14 1U

3 August 1991 61 0.48 10 1U

4 January 1991 60 0.41 12 5

5 April 1991 58 0.34 10 4

6 Jduly 1991 50 0.38 13 8

7 October 1991 61 0.35 11 7

8 March 1992 54 0.39 9 6

9 June 1992 51 0.39 12 7

10 September 1992 57.1 0.37 10 1U

11 December 1992 434 0.403 94 5.3

12 April 1993 459 0.376 11 54

13 June 1993 47.1 0.372 8.9 5.6

14 September 1993 46.8 0.372 9.1 39

15 December 1993 44.5 0.361 9.3 4.9

16 March 1994 46.4 0.388

17 May 1994 44.2 0.379 7 5

18 September 1994 43 0.434

19 December 1994 42 0.35 8.7 1U

20 May 1995 41 0.343




21 May 1995 39 0.323 8.1 3.2
22 September 1995 39 0.309

23 December 1995 40 0.311 7.1 35
24 March 1996 40 0.32

25 May 1996 39 0.302 8.5 3
26 September 1996 40 0.317

27 December 1996 38 0.304 6.8 2.7
28 March 1997 38 0.287

29 May 1997 38 0.284 7.7 24
30 September 1997 36 0.312

31 December 1997 35 0.278 9.7 4
32 March 1998 36 0.281

33 May 1998 36 0.295 7 24
34 November 1998 36 0.275 6.6 2
35 April 1999 25 0.259 7.1 1.2
36 October 1999 28 0.258 7.5 2

U = Indicates compound was not detected above the specified reporting limit.
J=Indicates that concentration is an estimate because dl QC criteria were not met.
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APPENDIX A
RESPONSIVENESS SUMMARY

MIDWAY LANDFILL

The respons veness summary addresses public comments on the proposed plan for the remedia action
under CERCLA for Midway Landfill NPL ste in Kent, Washington. EPA’s proposed plan was issued
in May 2000 and the origina public comment period ran from May 18 to June 16, 2000. The City of
Sesttle asked for an extension of the comment period on June 15, and the end of the public comment
period was extended 30 days until July 17, 2000.

EPA’ s notices and fact sheets offered to hold a public meeting if sufficient interest was expressed by
May 31, 2000. Only four requests were received and thus a public meeting was not held.

Written comments

Four written comment letters were received.

Comment: | received your fact sheet about the Midway Landfill in Kent Washington and I’'m writing
this letter to recommend that EPA implement their Limited Action Plan. Monitoring wells 23B and 29B
are in aneighborhood and a church parking lot and should be monitored until Signs of contamination no
longer exidt.

Response: Thank you for your comment and your support of EPA’s preferred dternative.

Comment: The City of Des Moines has just completed a5 year stream water quaity monitoring
program, which included the monitoring of McSorley Creek, the recelving stream of the runoff from
Midway Landfill. The monitoring of the drainage outfal showed devated levels of turbidity above water
quaity sandards for a Class AA stream. McSorley Creek is a salmon-bearing stream containing coho
and chum salmon, steelhead and cutthroat trout.

Although not conclusive, mainly because the trestment ponds on the Landfill aso receive runoff from
nearby Pecific Highway South, the turbidity may be the result of runoff from the Landfill clay cap. In
order to fully remedy the situation, the City of Des Moines believes that the City of Settle and the City
of Kent, the owner of the Pacific Highway right-of-way in this area, need to jointly prepare astorm
water pollution control plan for controlling the turbidity coming from this outfal. The City would like to
have the opportunity to review such a plan.

The City of Des Moines aso requests that, as part of EPA’s monitoring proposa, Sesttle continue to
monitor the outfdl for turbidity during storm events (on a periodic basis) and provide the results of the
tests to the City of Des Moines Engineering Department.



Response: EPA forwarded a copy of the City of Des Moines s letter to the City of Seettle and to
Ecology. In response, the City of Seettle has begun discussions with both the City of Des Moines and
the City of Kent to address the turbidity issue. The City of Sesttle has sent the City of Des Moines dl of
the 1999 storm water detention pond monitoring data. This data, as well as the earlier years of data,
gppear to indicate that the main source of turbidity is the pond inflow from Pecific Highway South.

Also, the City of Kent has now dtarted to identify the City of Kent’s options regarding requiring the
private property owners to improve the quality of water discharged from their site.

EPA’s description of the selected remedy (Section 11.2) acknowledges your request for additiona
monitoring. Details of the monitoring program will be established by Ecology and the City under their
exiding agreements, or, if necessary, unilaterdly by Ecology usng state regulatory authority.

Comment: Public Hedlth-Sesttle & King County supports EPA’ s limited action dternative.
Outstanding groundwater issues in proximity to the landfill need to be addressed in order to protect
both the environment and the public hedth of the impacted community.

Response: Thank you for your comment and your support of EPA’s preferred dternative.

Comment: The City of Sesttle supports the “limited action remedy” dternative proposed in the plan
for the ROD.

Response: Thank you for your support of the limited action dterndtive.

Comment: The City has reached a tentative agreement with the Washington Department of Ecology
(“Ecology”) concerning thisissue: Ecology will adopt the EPA ROD in its entirety, and the exigting
Consent Decree (*CD”) between Ecology and the City will be formaly amended to reflect EPA’s
limited action remedy. Thus, Ecology will not issue a Cleanup Action Plan (“CAP’) for the Midway
Landfill, snce the ROD will serve that same purpose.

The City is pleased to announce this gpproach with Ecology because it will save both the City and
Ecology the staff and budget resources necessary to issue and implement a separate CAP.

Response: When EPA was writing the proposed plan, Ecology had tentatively decided that Ecology
would prepare a Cleanup Action Plan under MTCA. In accordance with EPA’ s understanding of
Ecology’ s current position, the ROD has been changed to reflect the fact that after thisROD is
completed, Ecology will use this EPA ROD, as dlowed under MTCA. EPA has worked with Ecology
to incorporate language into this ROD to reflect the necessary MTCA requirements.

Comment: Proposed Plan page 1 - delete "Additiona groundwater wells may need to be ingtaled.”
The City has been monitoring groundwater through an exigting network described in



the CMP. It isthe City’ s understanding that Ecology will review and approve the CMP, which sets
forth the well network and monitoring schedule, as previoudy submitted. There is neither a pending
requirement nor atechnicd judtification for additiona wells beyond the network in the submitted CMP.

Response: The detalls of the monitoring requirements have been set out by the City of Sedttleina
compliance monitoring plan recently gpproved by Ecology. Through the procedures outlined in the
agreements between Ecology and the City of Sesitle, Ecology may require the City of Sesttle to ingtall
and monitor new monitoring wellsif needed.

Comment: Proposed Plan, page 2 - the last paragraph needs to be re-written to reflect that Ecology
will adopt the ROD and will not issue a CAP.

Response: Please see EPA’ s response to the City’ s second comment, above.

Comment: Proposed plan, page 5 - add the word “find” to the first paragraph. The edited sentence
will read: “Thislegd agreement set forth Ecology’ s determination that certain final remedid actions....”
This edit reflects the wording of the existing CD that the remedia actions performed under the CD were
fina actions and not interim actions.

Response: The referenced sentence from the proposed plan has not been repeated in the ROD. A
sentence that begins with the same phrase can be found in Section 2.1, but concludes with Ecology’s
determination that undertaking certain remedia actions would provide immediate protection to public
hedlth and the environment. This determination can be found in Paragraph 6, Page 9 of the 1990
Consent Decree.

Comment: Proposed plan, page 5 - re-write the paragraph above “ Site Characteristics’ to Sate that
Ecology will amend the CD and adopt the ROD in its entirety, including the limited action remedy,
which addresses long-term monitoring through the CMP.

Response: Asaresult of discussons and reviews between the time of the proposed plan and EPA’s
completion of the ROD, Ecology has decided to utilize the ROD as a Cleanup Action Plan pursuant to
MTCA, and to approve the CMP. The ROD reflects these recent Ecology decisions.

Comment: Proposed plan, page 7 - third full paragraph from the top of the page. Delete “mogt likely”
from the first sentence. Based on the voluminous technica data, groundwater contamination in the Sand
Aquifer to the north, northwest and west of the landfill does not come from the landfill. The present
sentence is inaccurate.

Response: The phrase has been removed from the Summary of Landfill Conditionsin Section 5.1.

Comment: Proposed plan, page 9 - Table 1. Proposed Groundwater Cleanup Standards. These



proposed standards are acceptable to the City, with the exception of vinyl chloride. It isthe City’s
understanding that Ecology will agree to use the practica quantification limit (PQL) for vinyl chloride as
alowed by previoudy published Ecology directive.

Response: The concentration for determining compliance with the vinyl chloride cleanup level is0.2
ug/L and has not changed from the proposed plan. This concentration reflects Ecology’ s consideration
of the PQL issuesfor vinyl chloride, consstent with WAC 173-340-707 and the Department of
Ecology’ s Implementation Memo No. 3, November 24, 1993.

Comment: Proposed plan, page 10 - the full paragraph under “#1 Monitor to.” Delete thisfirst
sentence: “The monitoring will be done...” and insart a sentence that states that monitoring will
be done pursuant to the CMP approved by Ecology.

Response: This sentence has been modified. The sdected remedly reflects the City of Seettle and
Ecology recent agreement on the details of the monitoring plan.

Comment: Proposed plan, page 11 - this sentence describing the third type of ingtitutiona control
needs to be edited: The reference to notifying “locd licensed well drillers’ should be deleted because
Ecology has dropped this requirement. Further, the City proposes satisfying the notification requirement
to the heath department and nearby water digtricts by sending them the annua groundwater monitoring
reports. This paragraph should state this as well.

Response: Ecology has not dropped the requirement that loca licensed well drillers be notified.
However, this dement of the selected remedy has been changed in two ways. First, the notice
requirement has been re-focused to limit the notice to those licensed well drillers who have drilled wells
in King County in the year just prior to the notice. This change reflects the competitive state-wide
nature of the well drilling business while not requiring notices to drillers that may no longer be active.
Second, Ecology will provide the list of names and addresses to the City of Sesttle. Ecology’ s Office of
Water Resources maintains a database that pan provide thisinformation.

The sdlected remedy dlows the City to satisfy the notification requirements through digtribution of the
annua groundwater monitoring report, as long as the report contains the required information.

Comment: Proposed plan, page 12 - “ State Acceptance’ This sentence should be edited to reflect
that Ecology intends to accept the limited action remedy and adopt the ROD in its entirety.

Response: The ROD now saysthat Ecology concurs with the selected remedy and that Ecology has
decided to utilize the ROD as a Cleanup Action Plan pursuant to WAC 173-340-360(13).

Comment: Proposed plan, page 13 - delete the last two sentences of the last paragraph, which



begin: “For example, Ecology believesit may be necessary to identify.... Asdiscussed above, it isthe
City’ sunderstanding that Ecology will approve the previoudy submitted CMP. This CMP sats out the
scope of the City’ s groundwater monitoring obligation under the CD and amended CD. The CMP
does not address groundwater entering the landfill from off-site sources located on the north and
northwest of the landfill.

Response: The two sentences have been deleted from the description of the selected remedy. The
intent of the sentences was to provide an example of the type of information that may be necessary if
the City of Sedttle wishesto demondrateit istechnicaly impracticable to meet the cleanup standards a
every down gradient well because of the up gradient sources. If in the future the city would want to
make ademondtration that it is technically impracticable to meet the cleanup standards, it is possible
that EPA and Ecology would require monitoring thet is not part of a monitoring plan aready approved
by Ecology. As sated in the ROD, in this Stuation, EPA and Ecology would work together with the
City of Sesttle to determine what information would be needed to support such ademonstration.



