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DECLARATION FOR THE RECORD OF DECISION

Site Name and Location

Tulalip Landfill Superfund Site
Marysville, Washington

Statement of Basis and Purpose

This decision document presents the selected interim
remedial action for the Tulalip Landfill near Marysville,
Washington, which was chosen in accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA),
as amended by the Superfund Amendments and Reauthorization Act
(SARA), and to the extent practicable, the National 0il and
Hazardous Substances Pollution Contingency Plan (NCP). This
decision is based on the administrative record for this interim
action. The landfill is located within the boundary of the
Tulalip Indian Reservation. The Tulalip Tribes of Washington
concur with the selected remedy.

Asgssessment of the Site

Actual or threatened releases of hazardous substances from
this Site, if not addressed by implementing the response action
selected in this Record of Decision (ROD), may present an
imminent or substantial endangerment to public health, welfare,
or the environment.

Description of the Selected Remedy

The interim remedy documented by this interim ROD is
designed to protect public health and the environment by
containing and preventing contact with the landfill wastes.
Major elements of the selected remedy include:

° capping the landfill in accordance with the Washington State
Minimum Functional Standards (MFS) for landfill closure

° installing a landfill gas collection system. If necessary,
a gas treatment system will also be installed

® monitoring the leachate mound within the landfill, the
perimeter leachate seeps, and landfill gas to ensure the
selected remedy is adequately containing the landfill wastes

L restrictions to protect the landfill cap

° providing for operation and maintenance (O&M) to ensure the
integrity of the cap system



The selected remedy is expected to stem the migration of-
contaminants from the landfill into the surrounding estuary by
minimizing the amount of rain water infiltrating the wastes,
thereby minimizing the generation of new leachate.

The selected interim remedy is expected to allow productive
use of the landfill surface, with restrictions to prevent damage
to the cover system. The interim remedy shall be designed and
constructed to be compatible with the types of future use
activities described in the Big Flats Land Use Program, Tulalip
Landfill Remedial Investigation and Feasibility Study (July 10,
1994). When design and construction of the interim remedy are
complete, EPA and the Tulalip Tribes shall develop a document
titled "Routine Use of Tulalip (’Big Flats’) Landfill," the
purpose of which shall be to ensure the continued integrity of
the cover system.

Statutory Determinations

The selected interim remedial action is protective of human
health and the environment, complies with Federal, State, and
Tribal requirements that are legally applicable or relevant and
appropriate to the remedial action, and is cost-effective. This
interim remedial action utilizes permanent solutions and
alternative treatment technologies to the maximum extent
practicable for this Site. The presumptive remedy approach for
municipal landfills utilizes the remedial approach of containment
of wastes rather than treatment of wastes. Because this action
does not constitute the final remedy for the Site, the statutory
preference for remedies that employ treatment that reduces
toxicity, mobility, or volume as a principal element may be
addressed by the final response action.

_ Because the interim remedial action will result in hazardous
substances remaining on-site above health-based levels, a review
will be conducted no less often than every five years after
commencement of remedial action to ensure that the remedy
continues to provide adequate protection of human health and the
environment. Because this is an interim action ROD, review of
this site and this interim remedy will be ongoing as EPA
continues to develop final remedial alternatives for the wetlands
surrounding the landfill.
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Regional Administrator
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LIST OF ACRONYMS

AAL Acceptable Ambient Levels

AET Apparent Effects Threshold

AMBS Area of Major Biological Significance

AOC Administrative Order on Consent

ARAR Applicable or Relevant and Appropriate Requirement

ASTM -American Society for Testing and Materials

ATSDR Agency for Toxic Substances and.Disease Registry

AWQC Ambient Water Quality Criteria

BIA Bureau of Indian Affairs

CERCLA Comprehensive Environmental Response, Compensation, and

Liability Act

CQA Construction Quality Assurance

CWA Clean Water Act

CZMA Coastal Zone Management Act

DOD Department of Defense

EPA Environmental Protection Agency

FML Flexible Membrane Liner

FS Feasibility Study

FWPCA Federal Watér Pollution Control.Act
FWQC Federal Water Quélity Criteria

gm gram |

HEAST Health Effects Assessment Summary Tables
IRIS Integrated Risk Information System
MCC Marine Chronic Criteria
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Resource Conservation and Recovery Act
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Seattle Disposal Company
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1.0 SITE DESCRIPTION

1.1 PHYSICAL SETTING

The Tulalip Landfill occupies approximately 147 acres and is
located on a low-lying island (commonly referred to as North Ebey
Island) in the Snohomish River delta. This island is within the
floodplain of the Snohomish River. Located within the bounds of
the Tulalip Indian Reservation, the landfill lies generally
between Marysville and Everett, Washington (see Figure 1-1).
North Ebey Island is bounded to the north by Ebey Slough and to
the south by Steamboat Slough. The island is located in
Snohomish County, Township 30N, Range 5E, Section 32.

Prior to landfilling activities, the land on which the
landfill is located consisted of relatively undisturbed
intertidal wetlands, and reached heights of about 3 to 6 feet
above mean sea level (MSL). Today, the landfill reaches heights
of about 12 to 20 feet above MSL. The Tandfill is bounded by a
perimeter berm that is approximately 15 feet high. During
landfilling operations, barge canals were cut into the island to
allow water barges bearing refuse to transport waste into the
landfill. 1Initially, waste was removed from the barges and
placed directly on top of adjacent wetlands. During later
operations, wetlands adjacent to the canals were dredged prior to
placing the waste into the dredged areas. In general, these
barge canals were deeper than other parts of the landfill. The
former barge canals, which are now filled with waste, and other
physical features of the Tulalip Landfill area are shown in
Figure 1-2. The average depth of £ill throughout most of the
landfill is about: 17 feet; in the old barge canals the fill depth
“reaches about 30 feet. Three to four million tons of mixed
commercial and industrial waste were deposited in the landfill
durirg its period of operation from 1964 to 1979. The waste ‘is
covered with silt, silty sand, clay and medium sand, and
demolition and construction debris at depths up to 11 feet.

The results of Remedial Investigation (RI) indicate that
there is a mound of contaminated ground water (landfill
"leachate") within the landfill waste. This leachate mound is
fed by precipitation, and its height varies between approximately
"10-16 feet above MSL. Because the mound is considerably higher
than the mean sea level and the ground water level surrounding
the landfill, the weight of this leachate mound drives landfill
contaminants out and away from the landfill. Some of the ,
leachate (between approximately 5-35%) is pushed out the outer
edge of the perimeter berm and flows onto wetlands and into tidal
channels surrounding the landfill. Most of the leachate seeps
occur on the outside of the landfill berm, but one seep that was
sampled during the RI (SP-01) originates on the landfill surface.
The remainder of the leachate (approximately 65-95%) is driven
downward by the weight of the leachate mound into ground water
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beneath the landfill, where it migrates outward and is discharged
to waterways surrounding the landfill.

The leachate mound is primarily freshwater. The mound is
maintained mainly by precipitation, which falls in significant
gquantities in the Puget Sound region. The landfill vicinity
typically receives between 35 and 40 inches of rain per year, and
experiences a rainy season (October to March) and a dry season
(April to September). In general, the leachate mound rises
during the rainy season, which is accompanied by visibly greater
amounts of leachate discharging through the perimeter seeps.
During the dry season the height of the mound falls, and the
amount of leachate discharging through the seeps decreases to
levels where some of the seeps cease to flow. '

Commercial harvests of invertebrates and demersal and
anadromous fish occur in the immediate vicinity of the landfill
each year. The adjacent river system supports commercial and
sport fisheries. Important commercial species in the vicinity of
the Site include pink, chum, coho, and chinook salmon; steelhead
and cutthroat trout; American shad, English sole, and Dungeness
crab. Site access is currently restricted, and the wetlands
adjacent to the west of the Site remain relatively undisturbed by
human activity. Additional wetlands lie immediately north of
Ebey Slough. People live north of Ebey Slough. The nearest
residence is located approximately 600 feet away from the
landfill perimeter.®! Smith Island is located south of Steamboat
Slough. -

Ground water beneath the Site is brackish and therefore
unusable as a potable water source. Site studies indicate that
contaminated ground water from the landfill migrates to the_
wetlands and sloughs surrounding the Site and does not pose a
threat to ground water drinking water sources located across the
sloughs. ‘ _

1.2 ECOLOGICAL SETTING

The areas surrounding the landfill have significant
aesthetic, environmental, economic, and recreational value. The
landfill is located within the Puget Sound Estuary, one of 28
estuaries in the country that has been targeted for protection
and restoration under the National Estuary Program, which was
established by Congress in 1987 as part of the Clean Water Act.
The State of Washington has classified the surface waters
surrounding the Site as “"Class A" waters of the State, which are
characterized as generally "excellent" waters, where water
quality meets or exceeds the requirements for all, or

! personal communication, Eric Winiecki, EPA, and Tom McKinsey,

Tulalip Tribes, February 8, 1996.



substantially all, designated uses.? The tidal mudflats and

" marsh habitats surrounding the landfill are natural resources
that provide spawning and foraging areas for wildlife species.
The Snohomish River delta is designated as a Washington Shoreline
of Statewide Significance by the Washington State Department of -
Ecology, and designated as an Area of Major Biological
Significance (AMBS) for American shad and English sole by the
U.S. Fish and Wildlife Service.

The landfill is surrounded on all sides by environmentally
sensitive wetlands, including an area of approximately 160 acres
of salt marsh and mudflats located immediately west of the
landfill. These wetlands have an important environmental role in
the Snohomish River delta as sources and sinks for nutrients,
sediment retention areas, and habitat transition zones. Wetlands
serve as unique ecosystems that support highly diverse and
abundant wildlife species. Plant species in the area, such as
cattail, bulrush, and sedge, provide shelter, feeding, and
nesting areas for wildlife. These plants serve as a food source
for waterfowl and other aquatic animals.

The Snohomish River supports a diverse aquatic community.
One of the most important functions of estuarine wetlands is that
they provide nursery areas for many fish and wildlife species.
The tidal mudflats and emergent marsh habitat in the vicinity of
the Tulalip Landfill serve as spawning, nursery and feeding
habitats for a diverse population of demersal fish and
invertebrates. :

Species that live in the estuarine wetlands around the
Tulalip Landfill include shorebirds and waterfowl, marsh hawk,
coyote, otter, and deer. Aquatic species residing in the Tulalip
Landfill area include salmon, cutthroat trout, clams, mussels,
shrimp, and juvenile Dungeness crab. Species of concern under
the federal Endangered Species Act or comparable Washington State
regulations that have been observed in the vicinity of the Site,
or that may be expected to use habitat areas near the Site, are
listed in Table 1-1. The bald eagle and the stellar (northern)
sea lion are considered threatened under State and Federal law.

A plant, the choriso bog orchid, has State status as a threatened
species.

The Tulalip Landfill is situated within this ecologically
valuable ecosystem. Contaminated leachate from the landfill
discharges directly into wetlands that carry on critical habitat
functions. Over the years, human activities have increasingly
led to the destruction and degradation of such wetland areas
within the Snohomish River delta. As such wetland resources

2 Chapter 173-201 Washington Administrative -Code (WAC), Water Quality

Standards for Surface Waters of the State of Washington, January 6, 1988.
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become more scarce, the importance of protecting and preserving
the remaining areas for future generations becomes crucial. The
results of the streamlined baseline Risk Assessment for Interim
Remedial Action (the "Streamlined Risk Assessment") indicate that
the landfill acts as a chronic source of contamination to the
surrounding environment, and that ongoing chemical discharges
from the Tulalip Landfill are resulting in potentially harmful
effects to animals living on and around the landfill.

2.0 SITE HISTORY AND ENFORCEMENT ACTIONS
The Tulalip Tribes of Washington

The Tulalip Tribes of Washington (the Tribes) is a federally
recognized Indian Tribe Organized under Section 16 of the Indian
Reorganization Act of 1934, as amended, 25 U.S.C. § 476. The
lands on which the landfill is located are currently held by the
United States in trust. The landfill is located on two property
parcels, one of which generally includes the eastern half of the
landfill, and the other includes the western half. The Tribes
established the Tulalip Section 17 Corporation, a federal
corporation chartered pursuant to Section 17 of the Indian
Reorganization Act, 25 U.S.C. § 477, which is the trust
beneficiary of the westerly parcel that was accepted into trust
by the United States in 1960. The Tulalip Tribes is the trust
beneficiary of the easterly parcel, accepted into trust in 1971.

To assist the Tribes’ involvement in the Superfund process,
the Region entered into a Memorandum of Agreement (MOA) with the
Tribes on February 11, 1992. The MOA was amended on September 9,
1992, to include the Bureau of Indian Affairs as a signatory.

The Region also granted the Tribes a Superfund support agency
cooperative agreement under Section 104 of CERCLA, which provides
funds to support the Tribes’ Superfund coordinator.

Operation of the Landfill 1964-1979

In 1964, the Tulalip Section 17 Corporation, as authorized
by a resolution of the Tribes, leased the landfill Site to the
Seattle Disposal Company (SDC) for a 10 year period. A second
lease was executed in 1972. From 1964 to 1979, SDC operated the
landfill under the direction of its general partners, Josie
Razore, John Banchero, and Alphonso Morelli. Known then as "Big
Flats Landfill", the Site handled commercial and industrial
waste. The leases between the Tulalip Section 17 Corporation and
Seattle Disposal allowed specified waste disposal and related
activities for a "sanitary land fill operation" and required a
"final cleanup" of the Site. For the most part, the landfill did
not accept putriscible wastes, although the Tribes were allowed
to dispose of garbage. It was never intended that the landfill
accept putriscible waste or function in the capacity of a
municipal landfill. Between 1964 and 1979, it is reported that
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approximately three to four million tons of mixed commercial and
industrial waste was deposited in the landfill.

Because of ongoing environmental problems associated with
the landfill operations, EPA filed a complaint in 1977 to
permanently stop the use of the landfill for disposal of waste.
In 1979 the landfill was closed and covered pursuant to the
Rivers and Harbors Act of 1899, 33 U.S.C. §§ 403 and 407, and the
Federal Water Pollution Control Act, 33 U.S.C. §§1311, 1319,
1341, and 1344, in accordance with a consent decree entered in
U.S. District Court for the Western District of Washington on
October 19, 1977, and amended on May 12, 1978. The closure,
fully funded by SDC, required the construction of a perimeter
berm around the landfill waste disposal area, and placement of
cover soils after final grading of the surface. Recent Site
studies indicate the waste is covered with approximately 12
inches to 11 feet of soil. However, the landfill surface was
left relatively flat, which subsequently resulted in poor
drainage and ponding of water on the landfill surface.

Operations at the Landfill after 1985

In 1985, the Tulalip Tribes of Washington sought to place a
thicker soil cap over the landfill to address ongoing leachate
discharges at the Site. At the time, the Tribes hoped to obtain
surface grade materials from construction of a tunnel for
- Interstate 90 leading into Seattle.

In order to perform the work, the Tribes applied to the Army
Corps of Engineers in March 1985 for a dredge and fill permit
pursuant to the Clean Water Act, 33 U.S. C. § 1342, to build a
dock for delivery of materials to the landfill. The Corps
granted the permit a year later, in March 1986.

In 1985, the Tribes also applied to EPA for a National
Pollutant Discharge Elimination System ("NPDES") Permit for
placement of material on the landfill surface. The Corps had
decided to not include the placement of additional fill in a CWA
404 permit, writing to Tribes that the proposed capping project
was properly authorized pursuant to Section 402 of the Clean
Water Act under an NPDES permit. The Corps based its reasoning
on the fact that the Corps characterized the Tribes’ efforts to
install a more effective cover over the Tulalip Landfill wastes
as "an essential feature of the landfill/wasting operation" at
the Site which the Corps believed was subject to Section 402 of
the CWA. EPA issued a five year NPDES permit in February of
1986, which allowed the placement of low. permeability soils as
approved by EPA, and required the collection of leachate. The
permit was amended in March 1987 to allow for the placement of
approved materials from other projects, when the Tribe did not
obtain soils from the I-90 tunnel.



From late 1986 to 1990, the Tulalip Section 17 Corporation,
'in a joint venture with SEBB Corporation,® contracted with R.W.
Rhine for the placement of capping materials. R.W. Rhine brought
materials from several demolition projects, including
approximately 200,000 cubic yards of debris generated by the
demolition of structures from the U.S. Navy’s construction of a
new ."home port" in Everett, Washington. Rhine used the materials
brought to the Site to build a road network for "cells" to be
filled in during the capping project. An information request
response from R.W. Rhine lists the sources of additional capping
materials and demolition wastes that were deposited at the
landfill.

In 1990, EPA corresponded with the Tribes regarding the
disposal of materials without EPA approval. EPA's letter
"recommended that the Tribes cease the voluntary capping effort,
and comply with the NPDES permit requirement to collect leachate.
In 1991, the Tribes wrote EPA that they would not apply to renew
the NPDES permit.

The National Priorities List (NPL)

- In February and March 1988, EPA contractor Ecology &
Environment, Inc. (E&E) performed a Site Inspection of the
landfill for NPL evaluation. The inspection revealed groundwater
contamination with unacceptably high levels of arsenic, barium,
cadmium, chromium, lead, mercury, and silver. Water samples
taken in the wetlands adjacent to the Site showed exceedences of
marine chronic criteria for cadmium, chromium, and lead as well
as exceedences in marine acute criteria for copper, nickel and
zinc. 1In addition, a variety of metals were found in on-site
pools and leachate. The study concluded that contamination was
migrating off-site.

On July 29, 1991, EPA proposed adding the Tulalip Landfill
to the National Priorities List (NPL). Although the public
comment period on the proposed NPL listing closed in October
1991, SDC made 11 submissions of comments between May 1993 and
February 1995. On April 25, 1995, with the support of the
Governor of the State of Washington, EPA published the final rule
adding the Site to the NPL. 1In July 1995, SDC and the University
of Washington filed petitions to challenge the NPL rule in the
U.S. Court of Appeals for the District of Columbia. This
litigation is ongoing.

The Remedial Investigation and Feasibility Study

In August 1993, EPA signed an Administrative Order on
Consent with several Potentially Responsible Parties (the

3 SEBB Corporation no longer exists.

6



Respondents)* to conduct a Remedial Investigation and
Feasibility Study (RI/FS). These parties include Seattle
Disposal Company, Marine Disposal, Josie Razore, John Banchero,
Washington Waste Hauling and Recycling, Inc., Rubatino Refuse
Removal, Inc., Monsanto Company, and the Port of Seattle.

Site investigation efforts, including sampling done recently
by the Respondents as part of the Remedial Investigation (RI),
show that landfill leachate leaving the Site exceeds water
quality criteria and standards for pesticides such as DDT,
heptachlor, and aldrin, polychlorinated biphenyls (commonly known
as PCBs), and heavy metals and other contaminants including
chromium, copper, lead, mercury, nickel, zinc, and ammonia. This
leachate flows directly into sensitive, ecologically valuable
wetlands that surround the Site, and into sloughs connected with
the Snohomish River and Puget Sound.  The RI documents the
presence of hazardous substances in the soils, sediments, surface
water, and ground water at the Site. :

Citizen Suit under Clean Water Act and Resource Conservatlon and
Recovery Act (RCRA) :

On March 30, 1994, Josie Razore and John Banchero filed suit
against the Tulalip Tribes, the Tulalip Section 17 Corporation,
The Bureau of Indian Affairs (BIA) and Carol Browner,
Administrator of the Environmental Protection Agency (EPA). The
complaint alleged that the defendants Tulalip Tribes, Tulalip
Section 17 Corporation, and BIA were in violation of their NPDES
permit and Section 301(a) of the Clean Water Act. The complaint
was amended to add counts under the citizen suit provision of the
Resource Conservation and Recovery Act (RCRA). In addition, the
complaint alleged that EPA has a mandatory duty to enforce the
NPDES permit and provisions of the CWA and RCRA.

The plaintiffs requested that the court en301n further
violations of the CWA and RCRA, issue an injunction ordering the
defendants to stop the dlscharge of leachate without a permit,
and assess penalties for violation of the CWA and RCRA.

On September 23, 1994, the court dismissed the lawsuit,
holding that the court was deprived of jurisdiction pursuant to
CERCLA Section 113 (h). The court found that the plaintiffs
remedy was '"clearly" a "challenge" in its attempt to dictate
specific remedial actions at a Superfund Site and alter the
method and order for cleanup during an RI/FS and prior to a
determination of the ultimate remedial plan. The Plaintiffs
appealed the dismissal to the U.S. Court of Appeals for the Ninth
Circuit. The plaintiffs subsequently filed with the court an

*  For the purposes of this interim ROD, "Respondents" refers to some

or all of the PRPs that signed the RI/FS AOC.

7



Appellants Memorandum of Emergency Motion for Injunction Pending
Appeal, which cited testimony from their expert (Ellingsworth)
that leachate is discharging from the Tulalip Landfill Site at
levels exceeding water quality criteria so that water quality
will "fall below the level that will sustain fish and other
aquatic life in the waters surrounding the landfill." The
plaintiffs’ emergency motion was denied by the court. On
September 19, 1995, the U.S. Court of Appeals for the Ninth
Circuit filed an opinion upholding dismissal of the lawsuit.

Invocation of Dispute Resolution Under the 1993 AQC

On February 17, 1995, the Respondents to the 1993 AOC for
the conduct of the RI/FS invoked dispute resolution under
Paragraph 61 of the AOC with respect to a number of issues
including:

(1) EPA's denial of Respondernts’ request to modify the RI/FS
Work Plan to allow for the performance of additional work
under the AOC;

{2) the elimination of two remedial action alternatives
during the screening process;®

(3) the exclusion of institutional controls as a stand-alone
remedy;

(4) brackish water AWQC evaluations;

(5) dissolved metals data in the evaluation of alternatives
and their compliance with ARARs; and

(6) mixing zones for measuring compliance with AWQCs.

On October 18, 1995, EPA Region 10’s Deputy Regional
Administrator issued a final determination on the issues stated
above:

(1) EPA denied the request to modify the Work Plan because
the request was untimely, would delay cleanup, was
inconsistent with the RI, was structurally flawed, and was
not needed to support the Source Area Containment
Feasibility Study (FS);

(2) EPA determined that the two disputed alternatives were
appropriately eliminated during the screening process and
should not be included in the FS, because they did not
comply with CERCLA, the NCP, and EPA guidance;

5> Dpetailed discussion of these two alternatives is provided in Section

8.12 - Other Alternatives.



(3) EPA determined that institutional controls, as a stand-
alone remedy, was appropriately excluded from the FS during
the screening process;

(4) EPA determined that the use of brackish water AWQC
evaluations in the SAC-4 report was inappropriate and
inconsistent with State law, CERCLA, and the NCP;

(5) EPA determined that the use of limited dissolved metal
data did not prejudice RI/FS data collection and evaluation
efforts; and

(6) EPA determined that mixing zones would not be used for
measuring compliance with AWQC.

3.0 HIGHLIGHTS OF COMMUNITY PARTICIPATION

‘CERCLA requirements for public participation include
releasing the Remedial Investigation and Feasibility Study
(RI/FS) Reports and the Proposed Plan to the public and providing
a public comment period on the Feasibility Study and Proposed
Plan. EPA met these requirements by placing both documents in
the public information repositories for the Site prior to the
start of the public comment period. EPA mailed copies of a fact
sheet summarizing the Proposed Plan on August 4, 1995 to
individuals on the mailing list. The fact sheet explained how
interested parties could get copies of the entire Proposed Plan.
Extra copies of the Proposed Plan were also made available at the
Marysville Public Library. EPA published a notice of the release

of the RI/FS and Proposed Plan in the Everett Herald on August 4,
1995, and the weekly Marysville Globe on August 9, 1995. Notice
of the 30 day public comment period and the public meeting .
~discussing the proposed plan were included in- the newspaper
notice. Prior to issuance of the Proposed Plan, the PRPs
requested a 30 day public comment period extension, which EPA
granted. A public meeting was held op_.August 22, 1995, at the
Snohomish County Public Utility District Auditorium in Everett,
Washington. The PRPs requested an additional public comment
period extension, which EPA granted by extending the comment
period to October 25, 1995, for a total comment period of 80
days. At the request of one of the Potentially Responsible
Parties, a second public meeting was held on October 3 in
Seattle. Written public comments received during the comment
period, and transcripts of the public meetings, are included in
the Administrative Record.

To date, the following Superfund community relations
activities have been conducted by EPA at the Tulalip Landfill
Site: :



December 1987

September 1988

July, 1991

September 1993

November 1993

November 1993

January 25, 1985

August

August

vAugust

August

August

August

4, 1995
4, 1995
4, 1995
9, 1995
14, 1995
22, 1995

September 13, 1995

September 20, 1995

EPA released a fact sheet announcing a
sampling effort.

EPA released a fact sheet summarizing the

findings of the Site Investigation.

EPA released a fact sheet announcing the
proposal of the Tulalip Site to the National
Priorities List.

EPA released a fact sheet which explained the
Superfund process and announced plans to talk
to citizens about concerns related to the
Tulalip Site.

EPA released the Community Relations Plan.

A fact sheet is released announcing the
beginning of the remedial investigation.

EPA mailed an update of the activities at the
Site, which included a general description of
the presumptive remedy containment approach
and its application to the Tulalip Site.

EPA mailed a fact sheet summarizing the
Proposed Plan for interim cleanup.

- EPA released the Proposed Plan.

Newspaper Ad ran in the Everett Herald
announcing the public comment period and the
date and time of the public meeting.

Same newspaper ad from August 4, 1995, ran in
the Marysville Globe.

EPA received a request from one of the
Potentially Responsible Parties to extend the
public comment period. EPA ran a newspaper
ad in the Everett Herald announcing the
extension to the public comment period.

Public meeting on the Tulalip Landfill Site.

EPA released a fact sheet announcing the
extension to the public comment period and
announcing the time and location of an
additional public meeting.

EPA ran a newspaper ad in the Everett Herald
and in the Marysville Globe announcing
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another extension on the public comment
period and an additional public meeting to
" discuss the Proposed Plan.

October 3, 1995 EPA held an additional public meeting, at the
request of one of the Potentially Responsible
Parties, to discuss the Proposed Plan. The
meeting was held from 10:00 a.m. to 5:30 p.m.
in Seattle.

October 25, 1995 Comment Period closed.

Selection of the interim remedy is based on the
Administrative Record. There are two copies of the
Administrative Record available for public review. One copy is
located at the EPA Region 10 office at 1200 Sixth Avenue, in
Seattle, Washington. The second copy is located at the
Marysville Public Library in Marysville, Washington.

4.0 SCOPE AND ROLE OF INTERIM RESPONSE ACTION

Based on EPA’'s experience of evaluating Superfund remedies
at many landfill sites across the country, the remedy for
landfills almost universally consists of containing the landfill
wastes in place to prevent migration of contaminants off of the
Site.® Waste in Superfund landfills usually is present in large
volumes and is a heterogeneous mixture of commercial, industrial,
hazardous, and municipal wastes. Consistent with the National
0il and Hazardous Substances Pollution Contingency Plan {(or NCP),
EPA’s expectation is that containment technologies will be
appropriate for landfill waste because the volume and
heterogeneity of the waste generally make treatment impractical.
For the source areas’ of "Superfund" landfill sites, EPA
generally considers containment to be the appropriate response
action, or the "presumptive remedy." The objective of using a
presumptive remedy approach is to use past experience to
streamline site investigation, to speed up selectign of cleanup
actions, and to increase the cost effectiveness of the remedy
selection process.

Containment remedies usually include installing a low
permeability cover to keep rain water from filtering down through
the landfill wastes. Containment may also include some form of
leachate collection and treatment, some form of landfill gas
collection, or some form of ground water control. EPA has

Presumptive Remedy for CERCLA Municipal Landfill Sites
(EPA 540-~F-93-035, OSWER Directive #9355.0-49FS, September, 1993).

6

7 In general, a "source area" refers to an area of a site that acts as

a contaminant source to other areas.
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published several guidance documents that EPA Region 10 used to
design the RI/FS work plan that the Respondents followed,
including a streamlining manual entitled Conducting Remedial
Investigations/Feasibility Studies for CERCLA Municipal Landfill
Sites, February 1991 (OSWER Directive 9355.3-11) (also referred
to later as the Municipal Landfill Manual), Presumptive Remedies
for'Municipal Landfill Sites, April 1992 and February 1993 (EPA
Publication 9203.1-02I), Presumptive Remedies, August 1992 (SACM
Bulletin Vol. 1, No.3), and Streamlining the RI/FS for CERCLA
Municipal Landfill Sites, September 1990. In addition, as
described below, EPA has conducted an analysis of potentially
available technologies for CERCLA landfills and found that
certain technologies are routinely and appropriately screened out
on the basis of effectiveness, feasibility, or cost, consistent
with NCP Section 300.430(e) (7). The Feasibility Study Analysis
for CERCLA Municipal Landfills, September 1993, provides an
evaluation of 30 CERCLA landfill FS reports that support initial
identification and screening of technologies for selection of the
landfill remedy.

This streamlined presumptive remedy approach is appropriate
at Tulalip Landfill. 1In the RI/FS Work Plan (which is part of
the RI/FS AOC), the Tulalip Landfill was deemed appropriate for
remedial action because concentrations of contaminants at the
landfill exceeded the established standards of ambient water
guality criteria (RI/FS Work Plan, page 4-1). Containment is the
presumptive remedy which EPA found to be most commonly suited for
municipal landfills because these landfills, as well as the
Tulalip Landfill,® share the following characteristics: (1)
large volume and heterogeneity of waste which make treatment
impractical; (2) limited number of alternatives for controlling
releases; (3) similar potential threats to human health and the
environment resulting from leachate generation, soil
contamination, landfill contents, landfill gases, and
contamination of ground water, surface water, sediments and
adjacent wetlands; and (4) the nature of waste deposition. See
generally "Presumptive Remedy for CERCLA Municipal Landfill
Sites," OSWER Dir. No. 9355.0-49FS, September, 1993. Because the
Tulalip Landfill shares these characteristics with municipal
landfills, EPA has concluded that the presumptive remedy approach
is appropriate for the Tulalip Landfill.

The streamlined approach that EPA has adopted at this Site
is consistent with CERCLA, the NCP, and EPA guidance on
presumptive remedies. One important principle throughout the
RI/FS and remedy selection provisions in the NCP is the "bias for
action." EPA emphasized the "bias for action" in the NCP partly

8 While EPA considers the Tulalip Landfill to be a solid waste

landfill but not a municipal landfill, EPA believes that using the municipal
landfill presumptive remedy guidance at the Tulalip Landfill is appropriate.
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in response to criticisms that the Superfund program was too
- slow, too costly, and unpredictable. At 40 C.F.R. Section
300.430(a) (1), the NCP states: "Remedial actions are to be
implemented as soon as site data and information make it possible
to do so." At 40 C.F.R. Section 300.430(a) (1) (ii), the NCP
states: »

"EPA generally shall consider the following general
principles of program management during the remedial
process:

(A) Sites should generally be remediated in operable units
when early actions are necessary or appropriate to achieve
significant risk reduction quickly, when phased analysis and
response is necessary or appropriate given the size or
complexity of the site, or to expedite the completion of
total site cleanup."

In the case of Tulalip Landfill, EPA believes an early, interim
remedial action is necessary and appropriate to achieve
significant risk reduction quickly. Because of the size and
complexity of the site, the RI/FS Work Plan was structured to
describe a phased analysis of the on-source and off-source areas.
Based on the results of the RI/FS, the completed Streamlined Risk
Assessment (see Section 6.0 - Description of Site Risks), and
public comments received on the Proposed Plan, a phased response
(i.e., early implementation of source control) is appropriate
while analysis of the wetlands surrounding the landfill
continues. Early implementation of source control will expedite
the completion of total site cleanup because it will stem the
flow of contaminants onto the off-source wetlands, thereby
eliminating chemical discharges to the wetlands that exceed
comparison numbers, and reducing total chemical loading from the
site to the wetlands surrounding the landfill. Early source
control may help the wetlands around the landfill recover
naturally from site discharges more quickly.

The "bias for action" generally involves a balancing
process, i.e., deciding how to balance the need for prompt, early
actions against the need for definitive site characterization.
This balancing process is specifically linked to the RI/FS,
including the risk assessment, at 40 C.F.R. Section
300.430(a) (2):

"Developing and conducting an RI/FS generally includes the
following activities: project scoping, data collection,
risk assessment, treatability studies, and analysis of
alternatives. The scope and timing of these activities
should be tailored to the nature and complexity of the
problem and the response alternatives being considered."
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The streamlined baseline risk assessment that has been completed
for the source area of the Tulalip Landfill Site reflects the
nature and complexity of the problem and the response
alternatives being considered.

The EPA guiaance document "Presumptive Remedy for CERCLA
Municipal Landfill Sites (September 1993)"° states:

"As a matter of policy, for the source area of municipal
landfills, a guantitative risk asgessment that considers all

chemicals, their potential additive effects, etc., is not

necessary to establish a basis for action if ground water
data are available to demonstrate that contaminants clearly

exceed established standards or if other condltlons ex1st
that provide a clear justification for action.

* k %

"Almost every municipal landfill site has some :
characteristic that may require additional study, such as
leachate discharge to a wetland or significant surface water
run-off caused by drainage problems. These migration
pathways, as well as ground-water contamination that has
migrated away from the source, generally will require -
characterization and a more comprehensive risk assessment to
determine whether action is warranted beyond the source area
and, if so, the type of action that 1s appropriate."
(underllnlng added) .

. e
The approach EPA has adopted for this site is wholly consistent
with this guidance. EPA is in the process of developing a more
comprehensive risk assessment which focuses on the wetland areas
surrounding the landfill. The comprehensive risk assessment will
be used to determine whether additional remedial action is
warranted in the wetlands, and if so, to support EPA’s decision
regarding the type of action that is appropriate.

The Proposed Plan identified EPA’s preferred alternative for
containing the landfill wastes through an Interim Remedial Action
by installing a low permeability cover over the waste.

Consistent with the program management principles of the NCP
Section 300.430(a) and the presumptive remedy guidance, EPA
proposed to proceed with an early action to contain the landfill
wastes, in this case with an early interim remedial action
operable unit. (An operable unit is a portion of a Superfund

° In the preamble to the 1990 NCP, EPA stated that it was in the
process of developing guidance on expected remedies for specific types of
sites (e.g., municipal landfills) and specific types of waste (e.g., PCBs)
that will assist in streamlining decision-making and promoting greater
efficiency. See 55 Fed. Reg. at 8725.
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site; in this case, it refers to the source area of the :
landfill). EPA plans to initiate design and construction of the
containment remedy ‘in 1996.

_ The Feasibility Study (FS) for Tulalip Landfill is being
conducted by the Respondents in two parts; the first part,
called the Source Area Containment Feasibility Study, evaluates
various containment alternatives for the landfill source area.

The final Source Area Containment Feasibility Study was submitted
to EPA on May 4, 1995. The second part, called the Site FS, may
be completed in summer, 1996. The purpose of the Site FS is to
identify and evaluate additional measures that could be taken to
clean up the wetlands and tidal channels that surround the source
area.

The Streamlined Risk Assessment that has been completed by
EPA is sufficient for the purpose of selecting a containment.
solution as an interim remedy. EPA’'s decision that an interim
remedial action is appropriate at this time based on current
information is consistent with CERCLA, the NCP, and EPA guidance.

This in an interim remedial action ROD. Any remedial action
for the area surrounding the landfill, or additional remedial
action for the source area, will be specified in the final Site
ROD. In preparation of a final remedial decision for the
wetlands surrounding the landfill (i.e., the "off-source" area),
EPA plans to complete the comprehensive baseline risk assessment,
evaluate the Site FS for the off-source area, and consider the
results of the source area containment remedy. The selected
interim remedy would be compatible with any possible future
cleanup actions at the Site, since it is expected to minimize the
potential for generation and migration of new leachate to these
off-source areas. EPA also expects to work closely with the
federal, tribal, and state natural resource trustees in
evaluating the appropriate response for the wetlands, sediments,
and other off-source resources. A review will be conducted no .
less often than every five years after commencement of remedial
action to ensure that the interim remedy continues to provide

10 The source area of the landfill is considered to include

approx1mately 147 acres of waste and the surrounding perimeter landfill berm.
The off-source area is considered to include any part of the Site that is
located outside the perimeter berm. Figure 1-2 clearly shows the location of
the perimeter berm.

11 As a point of clarification, EPA notes that although the phased,

presumptive remedy approach has led to two separate FS reports (the SAC FS and
the Site FS), and two separate risk assessments (the streamlined baseline risk
~assessment for the on-source area, and the comprehensive baseline risk
assessment for the off-source area), there is only one RI Report for the Site.
The final RI Report (May, 1995) is available for public review in the
Administrative Record for this early/interim remedial action.

15



adequate protection of human health and the environment. Because
this is an interim action ROD, review of this Site and this
remedy will be ongoing as EPA continues to develop final remedial
alternatives for the off-source area. If EPA's review indicates
that the interim action is not providing adequate protection,
additional containment action, such as implementation of a
perimeter leachate seep collection and treatment system, may be
necessary.

5.0 SUMMARY OF SITE CHARACTERISTICS

Three to four million tons of mixed commercial and
industrial waste was placed at the Tulalip Landfill between 1964
and 1979. Figure 5-1 is a map of the Site that shows the
thickness of the waste across the landfill. This waste is the
source of contamination at the Site. Although no recorxrds detail
the exact types of waste buried at  Tulalip Landfill,
investigations indicate that most of the waste is commercial or
trade waste, including lumber, newspapers, cardboard, plastic
bags, rubber tires, scrap metal, glass, cloth, sawdust, and
cobbles. Although logs were banned from further disposal at the
Site in 1970, some logs have been identified in the fill in ,
addition to demolition debris and small boulders. Other waste in
the landfill includes: dredge spoils from at least one shipping
terminal project, hospital wastes, waste and still bottoms from
the manufacture of artificial vanillin, and small, incidental
amounts of municipal wastes. These types of wastes contain a
wide variety of hazardous substances that vary in toxicity,
mobility, and carcinogenicity. During the late 1980's,
approximately 225,000 tons'? of additional materials was placed
on the surface of the landfill as part of a project to construct
a more effective landfill cover.

Data collected at the Site, including data from the Remedial
Investigation, shows that contaminants are migrating from the
waste mass into the surrounding environment. People, animals,
and plants are potentially exposed to these contaminants.

5.1 GEOLOGY

The landfill is situated on the Snohomish River delta in a
Quaternary topographic and structural basin known as the Puget
Sound lowland. - This lowland consists of a series of ridges and
valleys that tend to run north-south, which are the result of
repeated sediment deposition and erosion by glaciers and
associated glacial processes. The separate mesa-like plateaus of
the Puget Sound lowland are altered remnants of a former
continuous topographic surface that was dissected by the pre- and

12 gee Revised Feasibility Study for Source Area Containment (SAC-4),
May 4, 1995, pages 37 and 38.
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post-Vashon ercosion and further eroded by contemporary rivers
such as the Snohomish River.

Most of the surface and shallow subsurface geologic units
present in the landfill vicinity consist of unconsolidated
sediment deposited during the Vashon Stage of the Fraser
glaciation, which ended 11,000 years ago, or are the result of
recent sediment deposition by the Snohomish River and its’
tributaries. The geologic unit on which the landfill was
developed is called the alluvium and estuarine deposits. This
geologic unit is the youngest deposit of regional significance in
the study area. Other regionally significant geologic units near
the landfill, in order of increasing age, include the sandy
recessional outwash deposits; till consisting of an unsorted
mixture of clay, silt, sand, and gravel; advance outwash
consisting of layered sand overlain by sandy gravels; and
transitional beds which consist mostly of thick beds of clay,
silt, and fine sand.

Figure 5-2 is a general north-south cross section diagram of
the landfill that shows the stratigraphic units or zones that
have been identified at the Site. There are five of these:

° cover material which consists of 1 to 11.5 feet of primarily
sandy silt placed over the refuse during closure;

-® the refuse, ranging in thickness from 6 to 35 feet;

° a discontinuous silt layer with a thickness of 0 to 10 feet
which underlies the refuse throughout much of the landfill;

® "Zone 2," which consists of a silty sand layer ranging in
thickness from 15 to 22 feet; and

o a "Deeper Zone" which consists of sand, silty sand, and clay
' and estuarine deposits. ’

Two of these units, the cover material and the refuse, exist at
the Site as a result of the landfilling activities, while the
other three units, the silt layer, Zone 2, and Deeper Zone, are
site-specific subunits of the alluvium and estuarine deposits.
The cover material, the refuse layer, Zone 2, and the Deeper Zone
are relatively permeable layers; water is able to move through
them. The silt layer is of relatively low permeability, but Site
studies show that the silt layer is not continuous. 1In addition
to natural breaks shown in Figure 5-2, the man-made barge canals
penetrate the silt layer.

5.2 HYDROGEOLOGY

Figure 5-3 shows a conceptual hydrologic model of the Site,
which illustrates current understanding of how contaminants
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migrate from the landfill to the surrounding environment. When
precipitation falls on the landfill, most of the rain water
infiltrates down through the cover soil and sinks down into the
refuse layer, picking up contamination from the waste as it
moves. Over the years, a large mound of this contaminated ground
water, or leachate, has accumulated within the refuse layer. 1In
Figure 5-3, this leachate mound is described as the "Zone 1"
aquifer. The leachate mound within the waste ranges in height
from approximately 11 to 16 feet above mean sea level (MSL) which
corresponds to a saturated refuse thickness of 14 to 26 feet.

The amount of leachate in Zone 1 fluctuates seasonally; in
winter months when there is more precipitation, and infiltration
into the landfill exceeds the discharge rate, the height of the
leachate mound tends to rise within the waste; in the drier
summer months when the infiltration rate falls below the
discharge rate, the height of the leachate mound tends to fall.

The results of the RI indicate that the leachate mound is
not affected by tidal fluctuations of the surface water _
surrounding the landfill (ie., the height of the leachate mound
is unaffected by tidal action). The mean high tidal water level
in the landfill vicinity is about 4 feet above MSL, and the mean
low tidal water level is about 3 feet below MSL. The highest
tide levVel ever recorded in the area was about 8.5 feet above
MSL, and the lowest was about 9.5 feet below MSL. The wetlands
-surrounding the landfill range between approximately 3 to 6 feet
above MSL, so during a high tide the water can submerge the lower
part of the landfill berm. The surface water surrounding the
landfill contains high levels of salt compared to the freshwater
nature of the leachate mound, which suggests that if any surface
water surrounding the landfill infiltrates the landfill waste due
to tidal fluctuations, such infiltration is minimal. EPA is
unaware of any flood events that have submerged the landfill
surface. :

The leachate in Zone 1 discharges to the wetlands and
sloughs surrounding the landfill, carrying contaminants from the
landfill with it. Some of this leachate, between approximately
5% to 35% of the total, discharges through the perimeter landfill
berm onto wetlands surrounding the Site, and can be visually
observed exiting the external face of the berm as "leachate
seeps." There are numerous leachate seeps around the landfill
perimeter, some of which are transient in nature. The remainder
of the Zone 1 leachate, estimated at about 65% to 95% of the
total, is driven downward by the weight of the leachate mound
through holes in the silt layer, and through the silt layer
itself, into the Zone 2 aquifer beneath the landfill. Figure 5-4
"is a map that shows the average potentiometric surface in Zone 2
over a 72-hour period in March, 1994. The potentiometric surface
of the Zone 2 aquifer shown in this figure suggests that the
leachate mound within the landfill exerts pressure on the Zone 2
agquifer, indicating that leachate is being driven down through
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the silt layer or through gaps in the silt layer, into Zone 2 and
outward away from the landfill. The RI indicates that this Zone
2 leachate migrates beneath the perimeter berm and discharges to
surrounding surface waters, principally into Ebey Slough to the
north and Steamboat Slough to the south. On an annual basis, the
perimeter seeps contribute between approximately 5.3 million
gallons to '13.1 million gallons per year to the surrounding
environment, and the leachate contribution through Zone 2 is
between approximately 21 million and 175 million gallons per
year. :

5.3 SITE DATA

This section briefly summarizes the sampling of on-source
and off-source media that has been performed at the Site, and
lists the most frequently detected chemicals that were found in
each media. For purposes of discussion in this interim ROD,
examples of Site sampling "media" include: surface water, Zone 1
ground water, Zone 2 ground water, Deeper Zone ground water,
leachate seeps, surface soil, subsurface soil, surface sediméfit,
and fish tissue). "On-source" data refers to chemical data
collected from the landfill source area, which includes the
landfill surface and contents, the surrounding perimeter landfill
berm, and ground water within and beneath the waste. "Off-
source" data refers to chemical data collected in the wetland
areas and tributaries adjacent to the berm and bounded by Ebey
and Steamboat Sloughs (leachate exiting the exterior face of the
perimeter berm is considered to be off-source).

5.3.1 On-Source Data

Sample data collected in on-source media (surface water and
surface soil;®® Zone 1, Zone 2, and Deeper Zone groundwater; and
surface water) are briefly described below.

Surface Water: During the 1988 Site Investigation, water
samples were collected from five pooled surface water locations
on the landfill. ' The following chemicals were detected in 50% or
more of these surface water samples: acetone, naphthalene,
aluminum, barium, calcium, chromium, cobalt, copper, iron, lead,
magnesium, manganese, nickel, potassium, sodium, and zinc.

13 Because the on-source surface water and on-source surface soil data

was taken in 1988, prior to the RI, it may not be representative of current
landfill conditions. EPA has considered the 1988 data but has not relied upon
it to support any conclusions in this interim ROD. EPA’'s consideration of
these data has not changed EPA’s conclusions in this interim ROD.

% In other words, acetone was detected in at least 50% of all on-
source surface water samples; naphthalene was detected in at least.50% of all
on-source surface water samples, etc.
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Leachate seep SP-01 is a seep that originates on the
landfill surface, above the berm, and discharges off the berm
into the surrounding wetlands. In addition to the pooled water
samples, data from this seep is considered to be on-source
surface water data. Detection frequency information for this
seep is summarized below, as part of the detection frequency
summary of all of the leachate seeps.

Surface Soil: Surface soil samples were also collected at
these five sample locations during the 1988 Site Investigation.
Some chemicals were detected in these samples. However, none of
the chemicals in the analysis were found in more than 50% of all
the samples that were taken.

Zone 1 Groundwater: Groundwater was sampled from Zone 1,
which is the leachate mound located in the refuse layer, at four
well locations. These wells were each sampled once near the
beginning of the RI. Chemicals that were detected in 50% or more
of all the samples taken from the Zone 1 wells include volatile
organic compounds (benzene, 2-hexanone, toluene, chlorobenzene,
ethylbenzene, total xylene, 1,3-dichlorobenzene, 1,4-
dichlorobenzene); semi-volatile organic compounds (2,4-
dimethylphenol, naphthalene, 2-methylnaphthalene, acenaphthene,
dibenzofuran, diethylphthalate, fluorene, phenanthrene,

anthracene, retene); the semi-volatile indicator compound
dehydroabietic acid; pesticides (gamma-BHC (Lindane], heptachlor
epoxide); total metals (aluminum, antimony, arsenic, barium,

calcium, chromium, cobalt, copper, iron, lead, magnesium,
manganese, potassium, sodium, zinc); and total cyanide, ammonia
nitrogen, and total phenol. :

Zone 2 Groundwater: Groundwater waslgampled from Zone 2,
which is located below the refuse layer, at 24 well locations.
Six sampling rounds were conducted for Zone 2 wells located on
landfill perimeter berm, one round every other month, over a 12-
month period during the RI. Zone 2 wells located in the landfill
interior were sampled just once during the first sampling round. -
Chemicals that were detected in 50% or more of all the samples
taken from the Zone 2 wells include the semi-volatile compound
bis(2-ethylhexyl)phthalate; total metals (aluminum, barium,
calcium, chromium, iron, magnesium, manganese, potassium, sodium,
vanadium) ; and ammonia nitrogen and total phenol.

Deeper Zone Groundwater: Deposits beneath the Zone 2
consist of sand, silty sand, and clay and are referred to as the
Deeper Zone. Two monitoring wells were installed in the deeper
zone, and one sample was taken from each of these wells during
the first sampling round. Chemicals that were detected in 50% or
more of the samples taken from the deeper zone wells include
volatile organic compounds (acetone, chloroform, 2-butanone,
toluene, total xylene); the semi-volatile organic compound
diethylphthalate, the semi-volatile indicator compound
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dehydroabietic acid; total metals (barium, cadmium, calcium,
iron, magnesium, manganese, potassium, selenium, sodium, zinc);
and total cyanide, ammonia nitrogen, and total phenol.

5.3.2 Off-Source Data

Sample data collected in off-source media (surface and
subsurface soil, surface and subsurface sediment, surface water,
and leachate seeps) are briefly summarized below:

Surface Soil: Surface soil was sampled from grids extending
into the wetlands around leachate seeps and from fifteen
locations in the high estuarine wetlands and salt marshes located
immediately west of the landfill. 1In all, 106 off-source soil
samples were taken, including 5 replicate samples collected by
the Respondents and 10 duplicate samples taken by EPA.

Chemicals that were detected in 50% or more of all the soil
samples taken by the Respondents from the high estuarine
wetlands, which are located just off the western boundary of the
landfill, include the semi-volatile organic compound indicator
dehydroabietic acid; polynuclear aromatic hydrocarbons

(phenanthrene, fluoranthene); total metals (aluminum, arsenic,
barium, calcium, chromium, cobalt, copper, iron, lead, magnesium,
manganese, nickel, potassium, sodium, vanadium, zinc); and total
cyanide.

Chemicals that were detected in 50% or more of all the soil
samples taken by the Respondents near the leachate seeps include
semi-volatile organic compounds (phenanthrene, fluoranthene,

pyrene, chrysene, benzo(b)fluoranthene); the semi-volatile
indicator compound dehydroabietic acid; polynuclear aromatic
hydrocarbons (phenanthrene, fluoranthene); and total metals

(aluminum, arsenic, barium, calcium, chromium, cobalt, copper,
iron, lead, magnesium, manganese, nickel, potassium, sodium,
vanadium, zinc).

Subsurface Soil: Subsurface soil was sampled near six of
the leachate seeps along the edges of the landfill. Samples were
taken at 6-inch intervals to a depth of 2 feet. 1In all, 20 off-
source subsurface soil samples were taken, including two
duplicate samples collected by EPA. Chemicals that were detected
in 50% or more of all the subsurface soil samples taken by the
Respondents include semivolatile organic compounds (1,4-
‘dichlorobenzene, 2-methylnaphthalene, acenaphthene, dibenzofuran,
carbazole, pyrene, chrysene, bis(2-ethylhexyl)phthalate,
benzo (b) fluoranthene); the semi-volatile indicator compound
dehydroabietic acid; polynuclear aromatic hydrocarbons
(naphthalene, fluorine, phenanthrene, anthracene, fluoranthene,
pyrene); the pesticide gamma-BHC (Lindane); the polychlorinated
biphenyl ("PCB") Aroclor-1242; .and total metals (aluminum,
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arsenic, barium, calcium, chromium, cobalt, copper, iron, lead,
magnesium, manganese, nickel, potassium, sodium, vanadium, zinc).

Surface Sediment: Surface sediment was sampled at 46
locations around the landfill. 1In all, 52 samples were taken,
including six duplicate samples collected by EPA. Chemicals that
were detected in 50% or more of off-source surface sediment
samples taken by the Respondents include: 4-Methylphenol,
phenol, phenanthrene, fluoranthene, pyrene, chrysene,
benzo (a)pyrene, aluminum, arsenic, barium, calcium, chromium,
cobalt, copper, iron, lead, magnesium, manganese, mercury,
nickel, potassium, sodium, vanadium, and zinc.

Subsurface Sediment: Subsurface sediment was sampled at six
of the sediment sampling locations. Samples were taken at 6-inch
intervals to a depth of 2.0 feet. In all, 20 samples were taken,
including two duplicate samples collected by EPA. "Chemicals that
were detected in 50% or more of all the off-source subsurface
sediment samples taken by the Respondents include
2-Methylnapthalene, 4-methylphenol, dibenzofuran, napthalene,
acenaphthylene, fluorene, phenanthrene, anthracene, fluoranthene,
pyrene, benzo(a)anthracene, chrysene, benzo(b)fluoranthene,
benzo (k) fluoranthene, benzo(a)pyrene, indeno(1l,2,3-cd)pyrene,
benzo(g,h,i)perylene, aluminum, arsenic, barium, calcium,
chromium, cobalt, copper, iron, lead, magnesium, manganese,
mercury, nickel, potassium, selenium, sodium, vanadium, and zinc.

Surface Water: Surface water was sampled at 18 locations
around the landfill. Twenty samples were taken, including two
duplicate samples collected by EPA. Chemicals that were detected
in 50% or more of all the surface water samples taken by the
Respondents include the following total metals: aluminum, barium,
calcium, and iron.?®

Leachate Seeps: Leachate was sampled at 10 off-source
locations around the landfill (leachate seeps SP02 through SP11)
and one on-source location (SP0l). With the exception of-
leachate seep SP01, in general, leachate seep samples were taken
at the point where leachate exited the perimeter landfill berm.
before discharging onto the wetlands surrounding the Site. 8ix
sampling rounds were conducted during the RI, one every other
month, for a year. Fifty-five samples were taken, including
seven duplicate samples collected by EPA. Chemicals that were
detected in 50% or more of leachate samples taken by the

15  lead, which exceeded Ambient Water Quality Criteria at one off-
source surface water location, was detected in 40% of all off-source surface
water samples.
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. Respondents during rounds 1 through 5 include volatile organic

compounds (benzene, chlorobenzene, total xylene, 1,4-
dichlorobenzene); &semi-volatile organic compounds (2,4-
dimethylphenol, naphthalene, 2-methylnaphthalene, acenaphthene,
dibenzofuran, fluorine, phenanthrene, retene); the semi-volatile
indicator compound dehydroabietic acid; total metals (aluminum,
arsenic, barium, calcium, chromium, cobalt, copper, iron, lead,
magnesium, manganese, potassium, nickel, sodium, vanadium, zinc);
ammonia nitrogen and total phenol.

Fish Tissue: Twenty-four composite fish tissue samples were"
taken from tidal channels surrounding the landfill. Some of the
chemicals that were detected in 50% or more of all the fish
tissue samples include PCB Aroclor-1254, mercury, arsenic,
"chromium, and vanadium.

5.4 EXPOSURE PATHWAYS

The results of Site studies indicate that contaminants are
migrating from the landfill to the surrounding environment.
Table 5-1 lists chemicals that have been found in various on-
source and off-source media. The high number of chemicals that
are common across different media, in combination with '
information that has been learned about the Site geology and
hydrogeology, indicates that water infiltrating the waste
mobilizes chemicals in the waste, and then transports them off
site via the perimeter leachate seeps and Zone 2 ground water.
These chemicals from the landfill have subsequently accumulated
in off-source media including surface soil, subsurface soil, .
surface sediment, subsurface sediment, and fish tissue. Page 6-6
of the RI concludes that surface soil chemical concentrations
were highest nearest the seeps discharge points and lower further
from the seeps, which suggests that chemicals migrating from the
landfill are likely causing elevated chemical concentrations in
off-source areas. ' '

. There are many potential routes, or pathways, by which
exposure to landfill contaminants can occur. Figure 5-5 shows a
Human Health Conceptual Site Model, which describes the potential
pathways for human exposure to Site contaminants. Potential
pathways evaluated in the streamlined baseline Risk Assessment

6 The source of this summary of the leachate seep data is Remedial

Investigation Table 4-20, entitled "Summary of Leachate Seep Water Analytical
Results for Rounds 1 through 5. 2apparently, leachate data from the sixth
round was not yet available for inclusion in this Table.

7 1n many of the water media, dissolved metals were also detected in

addition to total metals. In the leachate seep samples, for example,
dissolved metals that were found in 50% or wmore of all the samples include
aluminum, antimony, arsenic, barium, cadmium, calcium, chromium, iron,

" magnesium, manganese, potassium, nickel, sodium, and zinc.
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for Interim Remedial Action (the "Streamlined Risk Assessment")
include ingestion of on-source and off-source soil, ingestion of
fish or shellfish that have contacted leachate, ingestion of fish
or shellfish in surface water near the Site, and ingestion of
off-source sediment.

, Figure 5-6 is an Ecological Conceptual Site Model, which
shows the potential exposure pathways for ecological receptors
including animals and plants. Potential pathways for ecological
receptors evaluated in the Streamlined Risk Assessment include
plant and subsequent bird and mammal uptake of contaminants in
off-source and on-source soil; invertebrates and fish uptake
associated with leachate, off-source and on-source surface water;
and invertebrate uptake associated with off-source sediment. As
Figures 5-5 and 5-6 indicate, additional potential exposure
pathways for terrestrial and aquatic organisms and humans will be
evaluated in a comprehensive baseline risk assessment which EPA
has begun to prepare. '

People that use the on-source or off-source areas of the
Site are potentially exposed to contaminants in or emanating from
the landfill. People that could be exposed include current and
future recreational users, and future industrial or commercial
users.'® Potentially exposed ecological populations include
plants on or near the Site; and animals, including fish, otter,
rodents, water fowl, and raptors that use the Site or the
wetlands surrounding the Site.

6.0 DESCRIPTION OF SITE RISKS

Using sample data collected from the Site, the U.S.
Environmental Protection Agency (EPA) conducted a streamlined
baseline risk assessment to evaluate the health and/or
environmental problems that would result if the contamination is
not addressed. This qualitative analysis, called the Tulalip
Landfill Risk Assessment for Interim Remedial Action, August,
1995 (the "Streamlined Risk Assessment"), has been prepared in
accordance with the National Contingency Plan (NCP) and EPA
guidances on risk assessments and presumptive remedies.®’

®  Light industrial or commercial use is consistent with potential

future land uses as identified by the Tulalip Tribes (see "Big Flats Land Use
Program", Tulalip Tribes of Washington, July 10, 1994, in the administrative
record) . :

% The Tulalip Landfill Risk Assessment for Interim Remedial Action is
a streamlined baseline risk assessment as described by EPA guidance -- see
Streamlining the RI/FS for CERCLA Municipal Landfill Sites (OSWER Directive:
9355.3-11FS, December, 1990, page 3, section entitled "Streamlining the
Baseline Risk Assessment." See also the Responsiveness Summary for this ROD.
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The preamble to the National Contingency Plan (NCP) and EPA
guidance provides information on how EPA suggests risk
assessments may be conducted at Superfund sites of varying scope
and complexity. The Streamlined Risk Assessment is consistent
with the NCP preamble language, which emphasizes a "bias for
action" in how to balance the need for prompt, early actions
against the need for definitive site characterization. The NCP
states:

"EPA expects to take early action at sites where
appropriate, and to remediate sites in phases using operable
units as early actions to eliminate, reduce or control the
hazards posed by a site or to expedite the completion of
total site cleanup. In deciding whether to initiate early
actions, EPA must balance the desire to definitively
characterize site risks and analyze alternative remedial
" approaches for addressing those threats in great detail with
the desire to implement protective measures quickly.
Consistent with today’s management principles, EPA intends
to perform this balancing with a bias for initiating
response actions necessary or appropriate to eliminate,
reduce, or control hazards posed by a site as early as
possible."

* % %

"To implement an early action under remedial authority, an
operable unit for which an interim action is appropriate is
identified. Data sufficient to support the interim action
decision is extracted from the ongoing RI/FS that is
underway for the site or final operable unit and an
appropriate set of alternatives is evaluated...A completed
baseline risk assessment generally will not be available ox
necessary £o justify an interim action."

* % %

"Qualitative risk information should be organized that
demonstrates that the action is necessary to stabilize the
site, prevent further degradation, or achieve significant
risk reduction quickly." 55 Federal Register 8704 (March 8,
1990) {(underlining added).

~ JThe Streamlined Risk Assessment was developed in accordance with
‘this language. Consistent with the presumptive remedy guidance
for streamlining the RI/FS process, the RI focused on
characterizing areas where contaminant migration away from the
landfill was suspected.

In compliance with the NCP and EPA guidance, the Streamlined
Risk Assessment compares chemical concentrations found in various
media (for example: ground water; leachate exiting the landfill;
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surface soil, water, and leachate on the landfill surface; and
sediments and soils adjacent to the landfill) at the Site with
what are hereinafter referred to as "comparison numbers".Z?°
These comparison numbers are established standards and criteria,
and calculated risk-based concentrations, that are generally
considered to be protective of human health and the
environment .?* These comparison numbers, with the exception of
the soil risk-based concentrations, have been established or
developed under federal or state laws.

The Streamlined Risk Assessment assumes a
commercial/industrial future use exposure scenario because this
is consistent with the Future Land Use Plan®* that the Tulalip
Tribes have developed for the Site.. A residential exposure
scenario was not used. The Tribes have designated the landfill
surface for recreation and possible economic development in the
form of commercial or light industrial use, and the surrounding
wetlands are designated for preservation as wetlands for
traditional hunting and fishing.

In addition to the completed Streamlined Risk Assessment,
EPA is currently preparing a comprehensive baseline risk
assessment for the off-source area of the Site. This
comprehensive baseline risk assessment will support decisions on
the need for response actions in the off-source area.

20 After evaluating public comments on the Proposed Plan, it is

apparent to EPA that some commentors were misled by EPA’s use of the phrase
"screening criteria" in the Streamlined Risk Assessment to refer to standards,
criteria, and risk-based concentrations used in the streamlined Risk
Assessment. To clarify this issue, EPA is using the more accurate phrase
"comparison numbers" to refer to these standards, criteria, and risk-based
concéntration. EPA notes that these comparison numbers have been selected for
use in the Streamlined Risk Assessment for the purpose of evaluating potential
risks posed by the Site. These comparison numbers are not necessarily ARARs.

21 Water quality standards and criteria are not necessarily

protective of wildlife or benthic organisms. EPA has been evaluating how to
produce water quality criteria that are protective of wildlife. The salient
issues in EPA’'s effort include evaluating bioaccumulation (from all routes of
exposure; food, sediment, water, etc.), bioconcentration (usually just
through exposure to water}), and biomagnification (increasing tissue
concentrations with hierarchy in the food web). Some of the first
contaminants to be evaluated in this manner include mercury and DDT, two
contaminants that are discharging from the Site. . Water quality standards and
criteria may be made more stringent in the future to address these concerns
(EPA notes, however, that ARARs for this interim remedial action are frozen
when this interim ROD is signed). ’

22 Big Flats Land Use Program, Tulalip Landfill Remedial Investigation
and Feasibility Study (July 10, 1994).
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6.1 HUMAN HEALTH EVALUATION

The human health evaluation in the Streamlined Risk
Assessment selects comparison numbers that represent
concentration levels that are considered to be protective of
people using the site for commercial/industrial purposes, and
then compares site-specific analytical data to these comparison
numbers. In general, comparison numbers include established
standards, criteria, and risk-based concentrations. Various
media on and adjacent to the landfill, including surface water,
ground water, surface soil, subsurface soil, leachate seeps,
surface sediment, and subsurface sediment, were sampled during
the Remedial Investigation. The Streamlined Risk Assessment
compares the sample results from these media to the comparison
numbers, and exceedences of the comparison numbers are summarized
and reported.

Human health comparison numbers for soils and sediments were
derived from two sources. A commercial/industrial scenario was
assumed for selection of soil and sediment comparison numbers
(comparison numbers for a recreational scenario were
unavailable). For each chemical, the lower of the two values
derived from the following sources was selected:

° EPA Region 3 risk-based concentration tables for industrial
exposures;

] Model Toxics Control Act (MTCA) Method C values for
industrial/commercial exposures (Chapter 173-340-740
Washington Administrative Code, Washington Department of
Ecology, 1995)

The Region 3 risk-based concentrations have been developed
by EPA using Risk Assessment Guidance for Superfund (EPA, 1989)
algorithms and toxicity information contained in both EPA's
Integrated Risk Information System (IRIS) database and Health
Effects Assessment Summary Tables (HEAST). Region 3 updates
these concentrations on a quarterly basis. The Region 3 risk-
based concentrations are considered to be protective of the
ingestion pathway, but are not considered to be protective of
other potential exposure routes such as inhalation, nor would
they be expected to prevent contaminant migration, such as
contaminants leaching from soil to ground water or surface water.

For surface water, leachate, and ground water that
discharges to surface water, comparison numbers were calculated
based on the indirect pathway of ingestion of seafood harvested
from surface water near the landfill, using:

‘o EPA Water Quality Standards: Establishment of Numeric
Criteria for Priority Toxic Pollutants; States’ Compliance
Final Rule (EPA, 1992a).
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The comparison numbers were calculated based on a 1x10°° cancer
risk, assuming consumption of 6.5 gm of fish per person per day.
This consumption rate was based on a national average; however,

- this rate is likely below the fish consumption rate of Tulalip
Tribal members. A more realistic (i.e., higher) exposure
consumption rate for Tribal members will be developed and used in
the .comprehensive baseline risk assessment for the Site FS, which
will evaluate the need for additional response actions for the
off-source area. Human health comparison numbers for specific
contaminants in specific media are provided in Table 6-1.

Site-specific data were evaluated against the comparison
numbers. Chemicals that exceed the human health comparison
numbers were found in leachate exiting the perimeter landfill
berm through the leachate seeps, off-source surface sediments,
off-source subsurface sediments, off-source surface soils, and
off-source surface water in the tidal channels near leachate
seeps. Results of the comparison of Site data to human health
comparison numbers are shown in Table 6-2. This table includes
information on the frequency of exceedences in each medium.

Chemicals found in the leachate discharging from the
perimeter berm through the leachate seeps that were measured at
levels at least an order of magnitude (ten times) higher than the
human health comparison numbers include 4,4’-DDT, 4,4'-DDD,
4,4'DDE, aldrin, Aroclor-1016, Aroclor-1232, Aroclor-1254,
arsenic, benzo(a)anthracene, benzo(a)pyrene, ‘
benzo (b) fluoranthene, benzo (k) fluoranthene, chrysene, dieldrin,
indeno(1,2,3-cd)pyrene, heptachlor, and heptachlor epoxide.

Chemicals exceeding the comparison numbers in soils and
sediments adjacent to the landfill surface include Aroclor 1242
and Aroclor 1248, arsenic, beryllium, heptachlor epoxide, and
polycyclic aromatic hydrocarbons (PAHs). Of these, arsenic had
the highest frequency of exceedance (98 to 100 per cent in soil
and sediment samples taken adjacent to the surface of the
landfill).

The RI/FS approach for evaluating Zone 2 ground water was to
measure ground water chemical concentrations at 13 perimeter
landfill berm wells. Based on this data from the berm wells, the
Respondents used a ground water modeling technique to predict the
degree of contaminant dilution that would be expected between the
berm wells and the location where Zone 2 ground water enters the
sloughs, which is where sediment-dwelling organisms would be
impacted and, according to State law, is where State water
quality standards must be applied. The results of the
Respondents’ ground water modeling indicated that, in general,
one would expect contaminants-in the berm wells to be diluted by
a factor of 5 to 9 by the time they reached the sloughs. This
reduction of average concentrations would result primarily from
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the contaminated ground'water measured at the berms becoming
diluted from mixing with cleaner, uncontaminated ground water as
it moved toward the sloughs.

Assuming a concentration reduction at the low end of the
range predicted by the modeling, 5 times, arsenic would be
expected to exceed the human health comparison numbers at the
location where Zone 2 ground water enters the sloughs:

Chemical Frequency of Exceedances
Arsenic - total 17/73
Arsenic - dissolved : 3/26

Assuming a concentration reduction at the high end of the
range predicted by the modeling, 9 times, arsenic still exceeds
the comparison numbers at the same frequency at the location
where Zone 2 ground water enters the sloughs:

Chemical Freguency of Exceedances
Arsenic - total 17/73
Arsenic - dissolved : 3/26

Based on this evaluation, and if the concentration reduction
factor predicted by the modeling (5 to 9 times) between the berm
wells and the Zone 2/slough interface is assumed,? arsenic
would be expected to exceed the human health comparison numbers
at the location where Zone 2 discharges to surface water.

Figure 6-1 is a map of the Site that shows sampling

. locations of the most significant site data exceedences of the
human health comparison numbers. Sample data at the locations
shown in this Figure exceed the comparison numbers by at least an
“order of magnitude.

In addition to information regarding chemical contaminants
at the Site, EPA presented a summary of microbial data from
samples taken over a period of twenty years at and around the
Tulalip Site. See Streamlined Risk Assessment Appendix C.

23 EPA believes the Respondents’ modeling effort is not sufficiently
conservative for a number of reasons. For example, the Respondents’ model, a
model called Seep-W, assumed that the distance between the Zone 2 perimeter
berm wells and the sloughs was 300 feet. However, at some locations at the
Site this distance is significantly less than 300 feet (at the old barge canal
entrance, for example, the distance between the berm and the slough is 0
feet). Also, it is possible that Zone 2 leachate is surfacing in some of the
tidal channels in the wetlands between the landfill berm and the sloughs, for
which the model does not account. A more conservative modeling effort that
accounted for issues such as these may have resulted in a lower predicted
concentration reduction range than that predicted by the Respondents.
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Analyses of water samples taken from the Site indicate the
- presence of opportunistic pathogens that are resistant to
antibioticsg.

6.2 ECOLOGICAL EVALUATION

The ecological evaluation in the Streamlined Risk Assessment
selects or develops comparison numbers that represent
concentration levels considered to be protective of ecological
receptors, and then compares site- spec1f1c data results to the
comparison numbers. In general, comparison numbers include
established standards, criteria, and risk-based concentrations.
Various media on and near the landfill, including surface water,
ground water, surface soil, subsurface soil, leachate seeps,
surface sediment, and subsurface sediment, were sampled during
the Remedial Investigation. The Streamlined Risk Assessment
compares these sample results to the comparison numbers, and site
data exceedences of the comparison numbers are summarized and
reported.

The Streamlined Risk Assessment selects or develops
comparison numbers that are considered to be protective of
ecological receptors in the vicinity of Tulalip Landfill.
Comparison numbers for sediments are equivalent to the Washington
State Sediment Management Standards. The sediment comparison
numbers are dry-weight normalized Apparent Effects Threshold
(AET) concentrations which, if normalized for organic carbon, are
equivalent to the Sediment Management Standards. AETs are used
because Site data were reported on a dry weight basis, and, on a
~dry-weight basis, AETs are equivalent to the Washington State
Sediment Standards (Chapter 173-204 WAC).

For surface water, groundwater, and leachate discharges, the
Streamlined Risk Assessment selects comparison numbers that are
considered protective of aquatic life.?® The federal criteria
developed under the authority of the Clean Water Act (CWA)
Section 304 (a) are designed to protect all water bodies across
the nation. In addition, these or more stringent criteria have
been adopted as standards by Washington State.

For a given chemical, the most conservative of the State
standard or the federal criterion has been selected as the
comparison number. Application of freshwater versus marine
comparison numbers is based on the salinity of the receiving
water body and the types of plant and animal communities present.

2%  Relatively recent changes to the National Toxics Rule were published
after development of the Streamlined Risk Assessment. However, these National
Toxics Rule changes would not have significantly changed the results of any
analyses, and would not have changed any conclusions, in the Streamlined Risk
Assessment.
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For example, data from on-source pooled water and leachate seep
SP-01 were compared to the more stringent of:

® Washington State acute and chronic fresh Water Quality
Standards (Ecology, 1992)

e . Federal acute and chronic freshwater Ambient Water Quality
Criteria (AWQC) (EPA, 1992b)

Data from off-source surface water, groundwater, and perimeter
berm leachate seeps discharging directly to off-source wetlands
were compared to the-more stringent of:

® Washington State acute and chronic marine Water Quality
Standards (Ecology, 1992) :

® Federal acute and chronic marine Ambient Water Quality
Criteria (AWQC) (EPA, 1992b)

Comparison numbers used in the ecological evaluation for specific
contaminants in specific media are provided in Table 6-3.2%°

The Streamlined Risk Assessment compared site data to the
comparison numbers. .Chemicals exceed the comparison numbers in
samples taken from on-source surface water, on-source soil, Zone
1 groundwater, Zone 2 groundwater, leachate discharging through
the perimeter berm leachate seeps, off-source surface soil, off-
source subsurface soil, off-source surface water, off-source
surface sediment, and off-source subsurface sediment. Tables 6-4
and 6-5 summarize the chemicals found in these on-source and off-
source media at the Site that exceed the ecological comparison
numbers, and also provide information regarding the frequency of
the exceedences.

Chemicals measured at levels at least ten times higher than
the ecological comparison numbers include pesticides (4,4'-DDT,
heptachlor epoxide, and aldrin), PCBs (Aroclor 1016 and Aroclor
1232), copper, cyanide, endrin, lead, mercury, zinc, nickel,
chromium, acenaphthene, naphthalene, fluorene, and 2-
methylnaphthalene.

Chemicals found in off-source wetland soils near six of the
leachate seeps exceed comparison numbers, and chemicals exceed
comparison numbers in subsurface soils at five of the six
leachate seeps tested. Chemicals found in leachate exceeded
comparison numbers at least once in most of the eleven seeps that
were tested. Chemicals exceeding comparison numbers in Zone 1

B

25 AWQC calculations in the interim ROD Tables are based on a pH of 7.8

and hardness of 100 ppm CaCO,, which are within ranges that have been measured
at the Site.
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ground water included total metals (copper, lead, nickel, and
zinc), and ammonia nitrogen, total cyanide, and heptachlor
epoxide.

The RI/FS approach for evaluating Zone 2 ground water was to
measure ground water chemical concentrations at 13 perimeter
landfill berm monitoring wells. Ground water samples taken
directly from the Zone 2 monitoring wells showed that total
metals (copper, lead, chromium, and nickel), total cyanide, and
ammonia nitrogen exceeded surface water comparison numbers in
many of the samples. Based on this data from the berm wells, the
Respondents used a ground water modeling technique to predict the
degree of contaminants dilution that would be expected between
the berm wells and the location where Zone 2 ground water enters
the sloughs, which according to State law is where State water
quality standards must be applied. The results of the
Respondents’ ground water modeling indicated that, in general,
one would expect contaminants in the berm wells to be diluted by
a factor of 5 to 9 by the time they reached the sloughs.
Assuming-a concentration reduction at the low end of the range
predicted by the modeling, 5 times, the following contaminants
would be expected to exceed the ecological comparison numbers at
the location where Zone 2 ground water enters the sloughs:

Chemical Fregquency bf Exceedances
Cyanide - total 1/13
Nickel - total " _ 7/73
Nickel - dissolved - 2/26
Ammonia Nitrogen 73/73

Assuming - a concentration reduction at the high end of the
range predicted by the modeling, 9 times, the following
contaminants are predicted to exceed the ecological comparison
numbers at the location where Zone 2 ground water enters the
sloughs:

Chemical Frequency of Exceedances
Cyanide - total | 1/13
Nickel - total 1/73
Ammonia nitrogen 73/73

Based on this. evaluation, and if the concentration reduction
factor predicted by the modeling (5 to 9 times) between the berm
wells and the Zone 2/slough interface is assumed,?® the
contaminants listed above would be expected to exceed the
ecological comparison numbers at the location where Zone 2
discharges to surface water.

26 gee footnote 19.
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Figure 6-2 is a map of the Site that shows sampling
locations where the most significant site data exceedences of the
ecological comparison numbers occur. Sample data at the
locations shown in this Figure exceed the comparison numbers by
at least an order of magnitude.

6.3, ASSESSMENT OF SITE

The results of the Streamlined Risk Assessment indicate that
there are a significant number of exceedances of human health and
ecological comparison numbers in most of the media at the Site.
Exceedences were found in leachate, surface water, ground water,
scils, and sediments at the Site. These exceedances indicate the
potential for adverse effects to people that use the Site, and to
animals and plants that live on or near the landfill and come
into contact with these media. The RI data establishes a clear
link between contamination leaving the landfill and that found in
adjacent areas. Many of the chemicals that exceeded comparison
numbers in soil and sediment samples taken near the landfill
leachate seeps were also detected in leachate seeping from the .
landfill surface and berm. EPA does not consider ecological
risks as having adverse implications only for the environment.
Ecological risks also impact human health.

Site data that exceed the chemical comparison numbers, which
are considered to be protective of plants, mammals, and aquatic
organisms, indicate that many plants and organisms may be at risk
from exposure to hazardous substances at the Site. See
Streamlined Risk Assessment pages 4-9 and 4-10, and Appendix A.
Soil concentrations that are toxic to plant life indicate that
the more sensitive plant species, and animals such as field mice
and waterfowl that feed on them, may be adversely affected.
Increased mortality to plants also indicates that the natural
cycle of nutrients within the wetland may be altered. Such
exceedances may present threats not only to these types of plants
and organisms but also animal predators higher on the food chain,
such as hawks, eagleg, and salmon. Some chemicals, such as DDT
and PCBs, tend to increase in concentration as they move up the
food chain, and may represent higher risks for predators. For
example, shrews may become contaminated from ingesting earthworms
that live in contaminated soils. If field mice and shrews die as
a result of the contamination, then predators lose them as a food
source. If the field mice and shrews accumulate contaminants but
don’‘t die, their predators may be at risk from elevated
contaminant concentrations in their food supply.

The presence of these chemicals at concentrations above the
comparison numbers indicates that there are releases of hazardous
substances that pose actual or potential threats to animal and
plant life in the wetland areas around Tulalip Landfill. 1In
addition, data collected during the RI show the presence of
chemicals of concern (for example, cadmium, chromium, and nickel)
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in sculpin (a species of fish) found in the tributaries
surrounding the Site. Wetlands are considered sensitive habitats
and are protected under the Clean Water Act. They have attained
national recognition as critical areas for important ecological
functions such as avian roosting, feeding, and breeding; fish and
invertebrate nurseries; nutrient import and export; flood
control; and sediment trapping. Wetland areas serve as critical
habitat to animals during the sensitive life-stages of
reproduction and rearing. Many kinds of birds such as waterfowl,
shorebirds, eagles and falcons use the wetland areas surrounding
Tulalip Landfill for feeding and rearing of young. (Estuarine
and marine fish and invertebrate species use wetland areas for
reproduction and rearing of juveniles; therefore, more sensitive
life-stages are likely to be present during certain periods of
the year). It is important to ensure these sensitive life-stages
are protected from stress in the form of chemical contamination
or deterioration of habitat quaiity.

In addition to the importance of protecting the estuary
wetlands from potentially harmful concentrations of chemicals
that exceed the comparison numbers, it is also important to
reduce the total loading of contaminants from the landfill to the
estuary. When contaminants leave the landfill they enter the
nearby ecosystems which include wetlands and sloughs.
Contaminants in the leachate seeps (accounting for approximately
5-35% of the leachate leaving the landfill) are also found in the
media surrounding the landfill, strongly indicating a transport
pathway from the landfill to the nearby ecosystems. The
strongest indication of movement of bioaccumulative contaminants
from the seeps to surrounding media comes from leachate seep
locations SP08 (for DDT) and SP09 (for PCBs).

Similarly, contaminants found in tke ground water within the
landfill are most likely moving with the ground water into the
surrounding ecosystems (estimated as about 65% to 95% of the
total leachate transport). Like the leachate seep contaminants,
these ground water contaminants can accumulate in sediments as
the ground water contacts the nearby surface waters (tributaries,
tidal creeks, and the sloughs). Based on the exceedances of
comparison numbers in Zone 2 ground water in the berm wells and
predicted through ground water modeling at the sloughs, it is
appropriate to conclude that discharges from the landfill are
resulting in exceedances of human health and ecological
comparison numbers at the location where Zone 2 ground water
discharges to surface water, which represents a potential threat
to human health and the environment.

Based on the RI ground water modeling, chemicals of concern
at the location where Zone 2 ground water discharges to the
sloughs include arsenic (for human health); and cyanide, nickel,
and ammonia (for ecological receptors). EPA notes that ammonia
nitrogen (i.e., ammonia) exceeds comparison numbers in all
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samples taken at the high end of the predicted concentration
reduction range (73 of 73). Based on the loading rate estimates
provided in RI Table 5-14, the yearly discharge rate of ammonia
from the entire Site would be approximately 2971 lbs., or about
1.5 tons. Approximately 65% to 95% of the total leachate at the
Site discharges through Zone 2, so the contribution from the Zone
2 wells would be in range of 1931 1lbs. to 2822 1lbs. (1 to 1.5
tons) per year.

Although dilution of dissolved or suspended material and
contaminants will undoubtedly occur as leachate or ground water
moves away from the landfill, there is significant potentlal for
several classes of contaminants to associate with organic
material and other particles, accumulate in sediments, and become
incorporated into the food webs in the ecosystems surrounding the
landfill. Of particular concern, because of extremely well-
documented information elsewhere, are persistent and
biocaccumulative contaminants such as DDT (and other historical
pesticides), PCBs, and metals.

The predicted toxicity of contaminarnts in the leachate seeps
and groundwater has been evaluated using standard approaches
(comparison with available standards, criteria, risk-based
levels, etc.). Existing data show clear indications of toxicity
from landfill sources. At leachate seeps in particular, DDT and
two PCB Aroclors (1016 and 1232) had exceedences of 13-49, 16-40,
and 33-194 times the ecological water quality criterion,
respectively. These consistent, high level exceedences
underscore the concern that the leachate seeps represent an
ongoing source that loads these persistent and biocaccumulative
contaminants into the surrounding ecosystems. Of similar concern
is mercury, which had concentrations in the leachate up to 15
times the water quality criterion. Even though these
concentrations are likely to decrease with distance from the seep
source, constant loadings could maintain the presence of these
compounds in the surrounding off-source media.

One reason the landfill poses a problem for its surroundings
is its relatively large size. The landfill perimeter
(approximately 5,300 feet) fronts over 2 miles of off-source,
ecologically 31gn1f1cant wetlands. The landfill contributes a
significant amount of leachate to the estuary, estimated between
26.3 to 188.1 million gallons each year.

For information regarding potential limitations regarding
the data use and interpretation, see Streamlined Risk Assessment
Section 4.6 - Uncertainty Analysis. Samples taken for the
Remedial Investigation show that "reference!" wetland areas
located a short distance from the landfill have elevated levels
of man-made chemicals. EPA’s interpretation of these results is
that this contamination in off-Site reference areas suggests that
the wetlands and sloughs in the vicinity of the landfill are
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already at risk from contaminant loading, from sources that may
include the landfill. Based on information gathered by EPA over
the years at the Site, it is reasonable to conclude that the
Tulalip Landfill is a chronic source of contamination to the
surrounding estuary. Containment of the landfill source area is
expected to reduce chemical loadings to off-source areas.

The nature and extent of contamination at Tulalip Landfill
and the associated potential risks as determined from the
Streamlined Risk Assessment require remedial action to be taken
at the Site. Comparison of the measured Site chemical
concentrations to the human health risk-based and ecological
effects-based standards and criteria established under other
environmental laws, and risk-based chemical concentrations,
reveals significant potential risks to humans and the
environment. Based on the RI/FS and findings in the Streamlined
Risk Assessment, EPA finds that actual or threatened releases of
hazardous substances from the Site, if not addressed by the
selected alternative, may present an imminent and substantial
endangerment to public health, welfare, or the environment. The
qualitative risk information provided in the Streamlined Risk
Assessment demonstrates that remedial action is necessary to
stabilize the site and to prevent further degradation of off-
gsource areas as a result of chemical discharges from the Site.

Based on the microbial data collected from the Site, EPA
concluded in the Streamlined Risk Assessment that "microbial
contamination at the site may pose a potential risk to humans."

7.0 CLEANUP OBJECTIVES FOR THE INTERIM REMEDIAL ACTION

Based on the results of the RI and the Streamlined Risk
Assessment, the extent of contamination at the Site includes the
following:

@  the waste placed in the landfill, including part or all of
the landfill berm; Zone 2 ground water within the waste
mass;

) leachate exiting the berm through seeps and discharging to

the wetlands and tidal channels adjacent to the landfill;

o the landfill surface, including surface soils, pooled water
on the landfill surface and at least one leachate seep on
the landfill surface;

° Zone 2 ground water beneath the waste mass that moves
beneath the adjacent wetlands and discharges directly into
the sloughs and possibly the tidal channels;

) sediments and soils adjacent to the landfill; and
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° fish that live near the landfill.

The purpose of establishing Remedial Action Objectives
(RAOs) is to help ensure thdt the selected remedial action will
"be protective of human health and the environment by effectively
containing waste at the Site and to minimizing exposure of humans
and- ecological receptors to Site contaminants. The RAOs for the
interim remedial action are:

Zone 1 leachate: Eliminate migration of leachate that
exceeds surface water ARARs from, through, and under the
source area berm;

Soil/landfill contents/on-source surface water: Prevent

direct contact with, and ingestion of, landfill contents,
contaminated soils, and contaminated surface water on the
landfill surface;

Minimize infiltration: Minimize infiltration into the
landfil]l wastes and resulting contaminant leaching to ground
water.?

Zone 2 ground water: Minimize migration of contaminated
ground water at levels exceeding surface water ARARs, and
prevent use of contaminated ground water;

Stormwater runoff and erosion: Prevent detrimental impact
- to adjacent off-source wetlands and surface water bodies due
"to stormwater runoff from the landfill cap surface;

Landfill gas: Prevent inhalation and release of landfill
gas exceeding ambient air standards established by the Puget
Sound Air Pollution Control Authority (PSAPCA). Manage
landfill gas to prevent stress on a cap system;

Wetlands: Minimize loss of off-source wetlands, and
mitigate for any destruction of or damage to off-source
wetlands from the remedial action;

Future land use: Provide final surface conditions suitable
for all season subsistence (i.e., hunting and fishing),
recreational, and light industrial and commercial use.

The point of compliance for Zone 1 ground water (i.e., the
leachate seeps) shall be the point at which leachate exits the
exterior face of the perimeter landfill berm. The point of

7 Inclusion of this RAO is recommended by EPA guidance. See

Presumptive Remedy for CERCLA Municipal Landfill Sites (EPA 540-F-93-035,
September 1993), page 5. :
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compliance for Zone 2 ground water shall be the location where
Zone 2 ground water discharges to surface water.

7.1 SUMMARY OF MAJOR APPLICABLE REQUIREMENTS

This section and the following section (Section 7.2)
summarize some of the major applicable or relevant and
appropriate requirements ("ARARs") that have been identified as
part of the analysis of the proposed alternatives. This section
summarizes requirements that are "applicable" to the interim
remedial action, and Section 7.2 summarizes requirements that are
"relevant and appropriate." A more detailed discussion and
analysis of these and other ARARs, including explanation of why
these requirements are applicable or relevant and appropriate, is
provided in Section 11.2 of this ROD. However, these ARARs are
presented here in summary fashion in.order to assist the reader
with the discussions contained in the "Description of
Alternatives" and the "Summary of the Comparative Analysis of
Alternatives" sections of this interim action ROD. The following
requirements are applicable to the interim remedial action:

Section 402 of the Clean Water Act ("CWA") -- 33 U.S.C.°~
1342 ‘

Normally, any sort of action that results in dredging or
filling wetlands is governed by Section 404, not 402, of the CWA.
However, in November 1984, the U.S. Army Corps of Engineers
informed the Tulalip Tribes of the Corps’ decision that the
landfill capping activities that the Tribes were undertaking in
the 1980’s would fall under the authority of Section 402 of the
CWA, not Section 404. Thus, for the on-source area of the
landfill, Section 402 is the ARAR under the CWA, not Section 404.

Section 402 of the CWA established the NPDES permit program,
which governs direct discharges from point sources. The NPDES
permit regulations contain provisions for discharge limitations,
monitoring requirements, and best management practices. Because
this interim action is being conducted entirely on-site, Section
121 (e) of CERCLA does not require that a NPDES permit be issued
to cover these on-site discharges. However, this interim action
will meet all substantive requirements of the NPDES permit
program for any on-site discharges.

Section 404 of the Clean Water Act -- 33 U.S.C. § 1344

Section 404 of the CWA regulates the discharge of £fill
material into the waters of the U.S., including wetlands.
Section 404 is relevant and appropriate for the off-source areas
of the Site. The guidelines for this program are set forth in 33
C.F.R. Parts 320 through 330 and 40 C.F.R. Part 230, and are
established to ensure that proposed discharges are evaluated with
respect to impacts on aquatic ecosystems.
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Clean Air Act (42 U.S.C. §8 7401 et seqg.) ~- National

Primary and Secondary Ambient Air Quality Standards, 40
C.F.R. Part 50

These regulations govern emissions of particulates and
certain priority pollutants to the air from on-site sources.
Remedial actions that would result in air emissions will be
designed to meet federal air quality standards.

7.2 SUMMARY OF MAJOR RELEVANT AND APPROPRIATE REQUIREMENTS

The following summarizes some of the major requirements that
are relevant and appropriate for the interim remedial action:

Federal Water Pollution Control Act/Clean Water Act --
33 U.S.C. §§ 1251-1376; 40 C.F.R Parts 100-149

These statutes and their implementing regulations govern
discharges of water and wastewater to sewers, surface water, and
site runoff that is directed to a watetr body subject to the Acts.
They establish point source standards for discharges into surface
water bodies under the National Pollutant Discharge Elimination
System ("NPDES"). They also establish ambient water quality
criteria ("AWQC") for the protection of aquatic organlsms and
human health.

Washington State Model Toxics Control Act ("MTCA") --

RCW Chapter 70.105D; WAC Chapter 173-340

The State of Washington MTCA contains numerical cleanup
standards for groundwater, surface water, soils, air, and
sediments. The MTCA regulations that pertain to the Tulalip
Landfill are the groundwater and surface water cleanup standards
contained in WAC 173-340-720 and -730. These regulations are
relevant and appropriate for groundwater and "surface waters of
the state" that are affected or potentially affected by a release
of a hazardous substance to those waters.

State of Washinqton Water Pollution Control Act/Water
Resources Act -- Chapters 90.48 and 90.54 of the
Revised Code of Washington ("RCW"); Water Quality
Standards for Surface Waters -- Chapter 173-201A WAC

These statutes, through their implementing regulations,
require the use of all known available and reasonable
technologies in the treatment of wastewater prior to a release or
discharge of such wastewater into waters of the State. These
statutes do not contain any numerical criteria or standards.
However, the WAC 173-201A regulations implement the federal
requirement that the state develop a water quality control plan.
These regulations contain both narrative and quantitative
limitations for protection of surface waters by regulating
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discharges to sewers and surface waters, and establish discharge
limits for water quallty parameters and toxic substances.

Federal Solid Waste Municipal IL.andfill Requirements -- 40
C.F.R. Part 258

. These relevant and appropriate regulations require that
landfills be closed to meet certain performance standards
governing surface slopes, landfill cover construction, and
revegetation.

Minimal Functional Standards ("MFS") for Solid Waste
Handling, WAC Chapter 173-304

These relevant and approprlate regulations require that
landfills be closed to meet certain performance standards
governing surface slopes landfill cover construction, and
revegetatiaon. :

ashin ton State Clean Air Act (R.C.W. 70.94 Puget Sound
Air Pollution Control Authority ("PSAPCA") Requlatlons I and
ITT

These regulations govern emissions of particulatés and
certain priority pollutants to the air from on-site sources. The
state Clean Air Act and PSAPCA regulations are relevant and
appropriate requirements which would ensure that emissions from
the interim remedial action will be performed in compliance with
the substantive requirements of a PSAPCA permit. However, on-

- site actions will not require a PSAPCA permit.

The PSAPCA Guidelineg For Acceptable Ambient Levels ("AALs")
are not ARARs because they are non-promulgated guidance, but
instead are guidelines "to be considered" ("TBC") when
implementing the selected remedy The AAL guidelines specify
that actions producing air emissions must meet the guidelines.
They are used to help 1mplement PSAPCA Regulation III, which
governs releases of toxic air pollutants.

8.0 DESCRIPTION OF ALTERNATIVES

The' Source Area Containment Feasibility Study (FS)
identified and evaluated containment alternatives that could be
used to address threats and potential threats posed by the Site
for the Interim Remedial Action. In addition, the Respondents
have submitted several alternatives that were not included in the
FS and which are discussed below. As discussed in Section 4.0,
EPA has prepared the Feasibility Study Analysis for CERCLA
Municipal Landfill Sites, September 1993, which provides an
evaluation of 30 CERCLA landfill FS reports, and has been
included in the Administrative Record for this interim ROD. The
Feasibility Study Analysis summarizes the initial identification

40



and screening technologies used in the selection of landfill
remedies at the identified CERCLA sites as further support for
the identification and screening of technologies and development
of alternatives in the Source Area Contalnment FS for the Tulalip
Landfill.

Common Elements

With the exception of the "No Action" alternative, all of
the alternatives would include some form of:

] institutional controls, such as land use restrictions that
limit or prohibit development or activities conducted on the
Site so as to not interfere with performance of the selected
remedy, and to prohibit activities that are not protective
of human health and the environment (e.g., prohibit any
drilling or other excavation through any layer of the cover
system that may interfere with the performance of the
remedy, and set weight restrictions and weight distribution
restrictions for loads that can be placed on the cover);

) a monitoring plan to measure the effectiveness of the remedy
and ensure that the remedy remains protective of human
health and the environment; and

® a plan for conducting operation and maintenance (O&M).

All "present worth" costs shown below include capital costs and
operation and maintenance over a 30-year period, calculated with
a discount rate of 5%. Actual costs are predicted to fall within
a range of +50 per cent to -30 per cent of cost estimates.

For the geosynthetic cover alternatives that don’t include
ground water extraction from the deeper Zone 2 aquifer, a common
element is that no action would be taken to collect or treat the
ground water in Zone 2. For all of the capping alternatives,
"clean" runoff water would be discharged to the tidal channels or
sloughs surrounding the landfill at a rate and in a manner that
will prevent harm to the off-source wetlands.

The alternatives evaluated for addressing the environmental
problems are:

8.1 ALTERNATIVE 1 - NO ACTION

Annual Monitoring Cost: $63,000
Total Cost Estimate: $1,030,000

The Superfund program requires that the "no action"
alternative be evaluated at every site to establish a baseline
for comparison. Under this alternative, EPA would take no
further action at the Site to prevent exposure to contaminants,
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or to prevent the migration of contaminants. The cost estimate
above assumes that there would be some monitoring of the leachate
seeps and ground water at the Site.

8.2 ALTERNATIVE 2 - ACTIVE LEACHATE SEEP INTERCEPTION AND

TREATMENT
Construction Cost: $2,500,000
Annual O&M Cost: S 220,000

Total Cost Estimate: $5,900,000
Estimated Construction Timeframe: 2 years

Leachate in the Zone 1 ground water that is migrating to the
surface through the perimeter landfill berm would be collected
and treated. To intercept the leachate, a drainage trench would
be built around the landfill. The trench would extend from the
surface of the landfill near the perimeter to the bottom of the
waste. The trench would be filled with a porous material to
collect leachate before it discharges to the surrounding
wetlands.: A

Approximately.-24 extraction wells installed around the
perimeter within the trench would extract the leachate. The
leachate would either be sent to a nearby wastewater treatment
plant, or an on-site treatment system would be built. If an on-
site treatment system were built, the costs would be
significantly higher than the estimate provided above. It is not
anticipated that off-source wetlands would be adversely impacted
by construction of this alternative.

8.3 ALTERNATIVE 2b - LEACHATE COLLECTION WITH TREATMENT BERM

Alternative 2b was developed by the Respondents and
submitted to EPA for consideration subsequent to approval by EPA
of the Source Area Containment Feasibility Study. The
Respondents’ submittal describing this alternative (Development
and Evaluation of the Treatment Berm Alternative, June 30, 1995)
is included in the administrative record for this interim remedy.

Respondents Construction Cost: $11,300,000
Respondents Annual O&M Cost: $ 129,000
Respondents Total Cost Estimate: $13,300,000
EPA Construction Cost: $18,000,000
EPA Annual O&M Cost: S 179,000
EPA Total Cost Estimate: $21,300,000

Estimated Construction Timeframe: 2 years

This alternative is similar to Alternative 2, except that it
includes additional collection trenches across the center of the
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landfill, and it would pass the landfill leachate through two

- earthen berms before releasing the leachate to the sloughs. One
of these berms would be located in the mouth of the old barge
canal, and the other would be constructed on the southern edge of
the landfill. The Respondents predict that water leaving the
berms would meet water quality cleanup goals as a result of
dilution (leachate mixing with slough water), and natural
treatment processes such as chemical and biological degradation
of contaminants within the berm.

In addition to the perimeter collection system in
Alternative 2, collection trenches would also be constructed
transecting the landfill surface. The purpose of the additional
trenches is to reduce the leachate mound in the center of the
landfill, thereby reducing the flow of leachate down. into the
deeper Zone 2 ground water and out into the sloughs.

The proposed collection system and berm treatment system are
unproven technologies that have never been used to control .
leachate generated by a landfill like Tulalip Landfill. Based on
EPA’'s review of information submitted by the Respondents on this
alternative, EPA concluded that the Respondents significantly
underestimated the cost of this alternative, given the level of
uncertainty involved with the proposed technology. EPA has
developed a separate cost estimate for this alternative. Both
cost estimates are provided above for comparison.

A traditional, on-site treatment system could also be built
to accept the leachate. If an on-site treatment system were _
built, the costs would be significantly higher than the estimate
provided above. The Respondents estimate that 2.8 acres of off-
source wetlands would be adversely impacted or lost in order to
construct the proposed treatment berms. ) '

8.4 ALTERNATIVE 2b(ii) - LEACHATE SEEP COLLECTION WITH DISCHARGE
TO PUBLICLY OWNED TREATMENT WORKS (POTW)

At the October 3, 1995, public meeting, a variation of
Alternative 2b was described. In a submittal dated October 24,
1995, more detailed information regarding this variation of
Alternative 2b was provided to EPA by the Respondents for
consideration during the public comment period on the Proposed
Plan. This submittal is available in the administrative record
for this interim remedy.

Respondents Construction Cost: _‘ $ 5,900,000
Respondents Annual O&M Cost: S 386,000
Respondents Total Cost Estimate: $11,800,000
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EPA Construction Cost: $13,600,000
EPA Annual O&M Cost: S 465,000
EPA Total Cost Estimate: §20,800,000

Estimated Construction Timeframe: 2 years

Alternative 2b(ii) uses the same basic leachate collection
system as Alternative 2b, with some modifications,?® but instead
of sending the leachate through treatment berms, the leachate
would be sent to an off-site sewage treatment plant, also
commonly referred to as a Publicly Owned Treatment Works (POTW) .
The submittal proposes to collect approximately 58 million
gallons of leachate per year and send it to either the Marysville
or Everett POTW, where it would be treated along with other
effluent streams received by the POTW. For purposes of
clarifying discussion in this Record of Decision, to
differentiate this version of alternative 2b from the Treatment
Berm version described above, the POTW discharge version shall be
referred to henceforth as "Alternative 2b(ii) - Leachate Seep
Collection with Discharge to POTW". It is not anticipated that
any off-source wetlands would be adversely impacted by
construction of this alternative.

8.5 ALTERNATIVE 3 - LEACHATE SEEP AND GROUND WATER COLLECTION
. AND TREATMENT

Construction Cost: $12,400,000
Annual O&M Cost: S 620,000
Total Cost Estimate: '$22,000,000

Estimated Construction Timeframe: 2 years

Shallow leachate and deeper, contaminated ground water from
the landfill would be collected and treated. To minimize the
leachate and ground water migrating away from the landfill, and
to minimize the amount of uncontaminated ground water that could
be pulled in by the pumping system, a "slurry wall" would be
constructed underground around the waste. A slurry wall is an
wall of low permeability made of clay that is constructed inside
a deep, narrow trench. The slurry wall would completely surround
the on-source area of the Site. Approximately 24 extraction
wells would be installed inside the slurry wall to extract the
leachate. ' -

The leachate would be sent to a POTW, or an on-site
treatment system would be built. If an on-site treatment system
needed to be built, the costs would be significantly higher than

28 The concept for the leachate collection system remains basically the

same as with Alternative 2b, with the addition of some pumps to help move the
leachate through the collection trenches, and some additional sumps.
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the estimate provided above. It is not anticipated that any off-
source wetlands would be adversely impacted by construction of
this alternative.

8.6 ALTERNATIVE 4a - SOIL COVER WITH PASSIVE DRAINAGE

Construction Cost: $19,500,000
Annual O&M Cost: s 170,000
Total Cost Estimate: $22,100,000

‘Estimated Construction Timeframe: 2 years

A low hill with a minimum 2% slope would be constructed on
the landfill, which would allow rain water to run off the cover
under the force of gravity ("passive drainage"). The landfill
would be covered with approximately two feet of clay, which would
reduce the amount of rainwater going into the landfill. A
protective layer of soil would be placed over the clay layer to
protect it.

Ground water modeling conducted by the Respondents during
the RI indicates that this alternative would reduce, but not
eliminate, the perimeter leachate seeps. It would also reduce
the amount of contaminated deeper ground water migrating into the
sloughs, but to a lesser extent than the geosynthetic cover
alternatives. The cover would prevent contact with contaminants
on the landfill surface. In constructing this alternative,
approximately 1.7 acres of off-scurce wetlands would be adversely
impacted or lost.

" 8.7 ALTERNATIVE 4b - GEOSYNTHETIC COVER WITH ACTIVE DRAINAGE

Respondents Construction Cost: $15,600,000
Respondents Annual O&M Cost: ] 190,000
Respondents Total Cost Estimate: $18,600,000
'+ EPA Gas Treatment Contingency: $ 2,700,000
EPA Total Cost Estimate: ' $21,300,000

Estimated Construction Timefraﬁegﬁ2 years

The Site would be graded into a "waffle" pattern, with rain
water flowing into many depressions on the surface of the cover.
A geosynthetic cover would be installed over this waffle pattern.
This geosynthetic cover would basically consist of a single
barrier layer, which would be either a type of thick plastic, or
a manufactured clay-type sheet product. Twelve inches of clean
topsoil would be placed on top of the geosynthetic cover and
planted with vegetation to reduce erosion and protect the low
permeability layer.
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This alternative is less expensive in the short term because
the landfill would remain relatively flat (i.e. f£fill material
would not be brought on-site to create a low hill with a 2% slope
that would passively drain rain water off of the cover). Rather,
a system of pipes and pumps would be installed to pump rain water
out of the depressions ("active drainage").

. " EPA’s higher cost estimate for this alternative reflects the
possibility that a landfill gas treatment system may be necessary
under this type of cover, which is less permeable than a soil
cover.

Based on the results of groundwater modeling conducted
during the RI/FS, this alternative would substantially reduce
infiltration of rain water through the waste, thus minimizing the
potential for generation and migration of new leachate. This
alternative would be expected to eliminate the perimeter berm
leachate seeps within two years, and would substantially reduce
migration of leachate into Zone 2. The cover would also prevent
contact with contaminants on the landfill surface. 1In
constructing this alternative, approximately 1.7 acres of off-
source wetlands would be adversely impacted or lost.

8.8 ALTERNATIVE 4c - GEOSYNTHETIC COVER WITH PASSIVE DRAINAGE

Respondents Construction Cost: $19,800,000
Respondents Annual O&M Cost: $ 170,000
Respondents Total Cost Estimate: $22,400,000
+ EPA Gas Treatment Contingency: ,$ 2,700,000

EPA Total Cost Estimate: . $25,100,000
Estimated Construction Timeframe: 2 years

This alternative would include the same actions as
Alternative 4b but with passive drainage. The Site would be
graded, and fill would be brought to the Site to construct a low
hill with a minimum of a two percent slope, over which a
geosynthetic cover would be installed. This geosynthetic cover
would basically consist of a single barrier layer, which would be
either a type of thick plastic, or a manufactured clay-type sheet
product. Twelve inches of clean topsoil would be placed on top
of the geosynthetic cover and planted with vegetation to reduce
erosion and protect the low permeability layer. EPA’s higher
cost estimate for this alternative reflects the possibility that
a landfill gas treatment system may be necessary.

This alternative is expected to minimize the infiltration of
surface water into the waste contents of the landfill. The
effect of the low permeability cover will be to significantly
decrease the levels of contaminated leachate within the landfill
waste. As a result, the low permeability cover will eliminate
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the release of leachate from seeps at the surface and the
perimeter of the landfill, and minimize the migration' of
contaminated water from the landfill through the deeper Zone 2
ground water aquifer to the -sloughs.

Based on the results of groundwater modeling conducted
during the RI/FS, this alternative would minimize infiltration of
rain water through the waste, thus minimizing the potential for
generation and migration of new leachate. This alternative would
be expected to eliminate the perimeter berm leachate seeps within
two years, and would minimize migration of leachate into Zone 2.
The cover would also prevent contact with contaminants on the
landfill surface. In constructing this alternative,
approximately 1.7 acres of off-source wetlands would be adversely
impacted or lost.

8.9 ALTERNATIVE 4d - COMPOSITE COVER WITH PASSIVE DRAINAGE

Respondents Construction Cost: $24,000,000
Respondents Annual O&M Cost: S 200,000
Respondents Total Cost Estimate: $27,100,000

+ EPA Gas Treatment Contingency: $ 2,700,000
EPA Total Cost Estimate: $29,800,000

Estimated Construction Timeframe: 2 years

A composite cover has two low permeability layers instead of
just one. Usually a composite cover combines a thick plastic
liner with a layer of clay. Composite covers usually develop
fewer leaks over time, because one layer can fail and the second
layer will still be effective in minimizing infiltration.
Although composite covers generally perform better over time than
single-layer covers, they are more expensive. :

Based on the results of groundwater modeling conducted
during the RI/FS, this alternative would minimize infiltration of
rain water through the waste, thus minimizing the potential for
generation and migration of new leachate. This alternative would
be expected to eliminate the perimeter berm leachate seeps within
two years, and would minimize migration of leachate into Zone 2.
The cover would also prevent contact with contaminants on the
landfill surface. EPA’s higher cost estimate for this
alternative reflects the possibility that a landfill gas
treatment system may be necessary. In constructing this
alternative, approximately 1.7 acres of off-source wetlands would
be adversely impacted or lost.
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8.10 ALTERNATIVE 5: GEOSYNTHETIC COVER WITH LEACHATE SEEP

CONTROL -
Respondents Construction Cost: $22,200,000
Respondents Annual O&M Cost: S 220,000
Respondents Total Cost Estimate: $25,600,000
+ EPA Gas Treatment Contingency: $ 2,700,000
EPA Total Cost Estimate: $28,300,000

Estimated Construction Timeframe: 2 years

The Site would be graded, and £fill would be brought to the
Site to construct a low hill with a minimum of a two percent
slope, over which a geosynthetic cover would be installed. This
geosynthetic cover would basically consist of a single barrier
layer, which would be either a type of thick plastic, or a
manufactured clay-type sheet product. Twelve inches of clean
topsoil would be placed on top of the geosynthetic cover and
planted with vegetation to reduce erosion and protect the low
permeability layer. An active perimeter leachate seep
interception system, such as the one described in alternative 2
above, would be installed.

Based on the results of groundwater modeling conducted
during the RI/FS, this alternative would minimize infiltration of
rain water through the waste, thus minimizing the potential for
generation and migration of new leachate. This alternative would
be expected to eliminate the perimeter berm leachate seeps soon
after construction, and would minimize migration of leachate into
Zone 2. The cover would also prevent contact with contaminants
on the landfill surface. EPA’s higher cost estimate for this
alternative reflects the possibility that a landfill gas
treatment system may be necessary. In constructing this
alternative, approximately 1.7 acres of off-source wetlands would
. be adversely impacted or lost.

8.11 ALTERNATIVE 6 - GEOSYNTHETIC COVER WITH LEACHATE SEEP AND
GROUND WATER CONTROLS :

Respondents Construction Cost: $31,700,000
Respondents Annual O&M Cost: $ 280,000
Respondents Total Cost Estimate: $36,000,000
+ EPA Gas Treatment Contingency: $ 2,700,000
EPA Total Cost Egtimate: $38,700,000

Estimated Construction Timeframe: 2 years

In addition to the actions discussed in Alternative 5, this
alternative would also include ground water collection and
treatment. The ground water would be collected by constructing a
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slurry wall around the Site, and approximately 24 extraction
wells would extract the leachate.

This alternative would practically guarantee the elimination
of the perimeter berm leachate seeps soon after construction, and
would minimize the generation and migration of leachate in the
deeper ground water to the sloughs. The cover would prevent
- contact with contaminants on the landfill surface. 1In
constructing this alternative, approximately 1.7 acres of off-
source wetlands would be adversely impacted or lost.

8.12 OTHER ALTERNATIVES

In addition to the alternatives described above, the
Respondents proposed two alternatives which EPA considered and
appropriately directed the Respondents to exclude from the
feasibility study because they are not protective of human health
and the environment and do not attain potential applicable or
relevant and appropriate requirements (ARARs). One of these
alternatives involved placement of a "leachate seep cover" that
would cover the landfill - berm and would divert the shallow
leachate exiting the berm into the deeper ground water zone,
where it would migrate to the sloughs. The other alternative
involves "passive leachate seep interception', which was a series
of 120 drains that would be installed in the waste, and would
also theoretically divert the shallow leachate into the deeper
ground water, where it would migrate to the sloughs.

Neither of these alternatives would be protective because
they would not effectively contain the landfill contaminants.
‘They would allow all of the leachate currently being generated at
the Site to continue to discharge into the surrounding
environment. They would only change the route the leachate takes
to leave the landfill. Because they would not reduce the total
loading of contaminants to the off-source area, they do not meet
the NCP rémedy evaluation criterion for "Overall Protection of
Human_Health and the Environment." These alternatives would not
meet the criterion for "Compliance with ARARs" because they would
be expected to worsen existing AWQC exceedences where Zone 2
ground water enters the sloughs. They would not meet "Short-Term
Effectiveness" because they would do nothing to reduce total
loading of the landfill contaminants to the environment. These
alternatives do not meet, or score relatively poorly on, the
"Long-Term Effectiveness and Permanence," "Reduction of Toxicity,
Mobility, or Volume through Treatment," and "Implementability"
criteria. EPA is also seriously concerned that these
alternatives would not function as designed in the field, and the
Respondents have not brought other landfills where such
technologies have been successfully implemented to EPA’s
attention.
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These alternatives are inconsistent with the NCP and with
EPA guidance which states that containment of contaminants is
"appropriate at landfill sites such as the Tulalip Landfill. The
alternatives would re-direct visible leachate exiting the
landfill berm down into the aquifer where it would be free to
enter the environment unseen via the sloughs. These alternatives
also, are of questionable cost-effectiveness because in EPA’'s view
they offer no real environmental benefit, but their
implementation would require substantial monetary expendltures.

The Respondents’ proposal for inclusion of these unsuitable
alternatives in the Source Area Containment FS was the subject of
a formal dispute resolution process under the RI/FS
Administrative Order on Consent (AOC). A summary of this dispute
is provided in Section 2 of this ROD. Correspondence and EPA's
final determination regarding this dispute is included in the
Administrative Record for this interim ROD.

9.0 SUMMARY OF THE COMPARATIVE ANALYSIS OF
ALTERNATIVES

As required by the National Contingency Plan (NCP), EPA used
the nine NCP criteria summarized below to evaluate and compare
alternatives. An alternative must meet both criteria 1 and 2,
known as "threshold criteria," in order to be selected. Criteria
3 through 7, called "balancing criteria," are evaluated to
determine which cleanup method provides the best overall
solution.  After considering public comments on the Proposed
Plan, EPA has concluded there is no reason to alter the selected
‘remedy in this interim ROD on the basis of the last two
"modifying" criteria.

1. Overall protection of human health and the environment
determines whether an alternative eliminates, reduces, or
controls threats to public health and the environment through
institutional controls, engineering controls, or treatment.

The alternatives that would be most protective of human
health and the environment are:

4b Geosynthetic Cover, Active Drainage
4c Composite Cover, Passive Drainage

5 Geosynthetic Cover, Seep Control
6 Geosynthetic Cover, Seep and Zone 2 Ground Water
Controls '

All of these alternatives would protect human health and the
environment in the short and long term by effectively containing
the landfill wastes and minimizing the migration of contaminants .
from the Site through the landfill berms or through the deeper
ground water zone. These alternatives meet all the remedial
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action objectives (RAOs) which are described in Section 7.0 of
this ROD. :

Alternatives that are not protective of human health and the
environment are:

1 No Action

2 Active Seep Interception

2b Leachate Collection with Treatment Berm
2b(ii) Leachate Collection with Discharge to POTW
3 Seep and Zone 2 Ground Water Controls

4a Soil Cover, Passive Drainage

Y

The No Action (1), Active Seep Interception (2), and Soil Cover
with Passive Drainage (4a) alternatives would not protect human
health and the environment because they allow the continued
migration of contaminants from the landfill. The No Action (1)
and Soil Cover (4a) alternatives would allow the continued
release of leachate into surface waters at levels exceeding
surface water ARARs, and would fail to attain other RAOs as well.
Alternatives 1 and 2 would allow the continued migration of
contaminated Zone 2 ground water, and would not prevent contact
with landfill contaminants. Alternative 3 would not meet the RAO
to minimize infiltration into the landfill waste, and it may not
meet the RAO to prevent direct contact with the landfill waste
and surface water contamination.

The Leachate Collection with Treatment Berm (2b) Alternative
and the Leachate Collection with Discharge to POTW [2b(ii)]
Alternative are not considered to be protective of human health
and the environment because EPA has significant concerns
regarding whether the unproven collection systems proposed for
these alternatives, and the unproven Treatment Berm approach
proposed for Alternative 2b, would work in the field.. There is
considerable uncertainty regarding whether Alternative 2b and
2b(ii) would meet many of the RAOs.

There is uncertainty regarding whether the collection
systems proposed for the Treatment Berm (2b) or the Discharge to
POTW [2b(ii)] alternatives would meet the Zone 1 Leachate RAO,
which requires the elimination of leachate that exceed surface
water ARARs from, through, and/or under the source area berm.
The collection systems proposed for these two alternatives carry
significant risk of failure, including the potential for clogging
or plugging, and the potential for higher-than-predicted
operation and maintenance (O&M) costs due to such problems, and
therefore are not considered by EPA to be protective in the long
term. These alternatives, as currently configured, may not
effectively address exposure to chemical or biological
contamination that has been found in water on the landfill
surface. These alternatives may not meet the RAO to prevent
inhalation and release of landfill gas that exceeds ambient air
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standards,?® and over the long term would not meet the RAO to

minimize migration of contaminated ground water to the sloughs.
These alternatives would not meet the RAO to minimize
infiltration into the landfill.

The Treatment Berm system proposed for Alternative 2b is an
unproven technology for a Site like Tulalip Landfill, and EPA has
serious concerns that the proposed Treatment Berms would not be
effective in the long term, would not reduce risks posed by Site
contaminants, and would be relatively impermanent. The Treatment
. Berms could clog relatively quickly, requiring costly frequent
replacement of the berms or a significantly higher level of 0O&M
to maintain flow. EPA is concerned that the unproven Treatment
Berms may not "treat" landfill contaminants at all, but merely
dilute contaminants with "clean" estuary waters before releasing
them to the surrounding environment. If the Treatment Berms were
to fail to treat contaminants, implementation of Alternative 2b
could worsen existing environmental problems at the landfill by
hastening the migration of landfill contaminants into the
surrounding estuary, and increasing contaminant loading from the
Site to the estuary.

Because Alternative 4b - Geosynthetic Cover with Active
Drainage, relies relatively heavily on an active system (i.e.,
pumps to remove surface water), it also is expected to be less
.effective in the long term. If the pumping system breaks down or
fails to move water off of the cover system quickly, more surface
water will tend to penetrate any leaks the capping system. This
alternative is also considered to be relatively impermanent
because active, mechanical systems employing pumps require a
higher level of maintenance than passive systems, and are
vulnerable to potential increases im the price of power to run
them.

2. Compliance with Applicable or Relevant and Appropriate
Requirements (ARARs) evaluates whether the alternative meets
State and Federal-environmental laws, regulations, and other
requirements that pertain to the Site ox, if not, whether a
waiver is justified.

Alternatives that are expected to meet all ARARs set out in
Section 11.2 of this interim ROD are:

2% construction of either of these two alternatives could lead to
increased landfill gas generation. Gas generation in the landfill is
currently at a relatively low level probably because most of the waste is
saturated. The collection systems proposed for these alternatives, if they
work, would lower the height of the leachate mound in Zone 1, leaving much of
the waste unsaturated, and a significant increase in landfill gas generation
could result. Neither of these two alternatives provides for collection or

treatment of landfill gas.
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4c Geosynthetic Cover, Passive Drainage
4d Composite Cover, Passive Drainage

5 Geosynthetic Cover, Seep Control '
6 Geosynthetic Cover, Seep and Zone 2 Ground Water
Controls

These alternatives are expected to achieve surface water ARARs at
the landfill berm (see Table 11-1) by eliminating leachate seeps,
and at the sloughs by eliminating or minimizing Zone 2 ground
water migration. These alternatives also meet Minimum Functional
Standards (MFS) requirements promulgated by the State of

. Washington for closure of solid waste landfills. 1In the long
term, these alternatives are expected to contribute to the
achievement of state sediment management standards by ceasing the
surface discharge of leachate and minimizing the subsurface
discharges of leachate that contribute to contamination of off-
source sediments.

The following alternatives do not meet some of the ARARSs
identified in Section 11.2 of this interim ROD:

1 No Action

2 Active Seep Interception

2b Leachate Collection with Dlscharge to Treatment Berm

2b(ii) Leachate Collection with Discharge to POTW

3 Leachate ‘Seep and Ground Water Collection and
Treatment

4a Soil Cover, Passive Drainage

4b Geosynthetic Cover, Active Drainage

The No Action alternative (1) would not meet surface water ARARs
at the leachate seeps nor where Zone 2 ground water discharges to
the sloughs. Active Seep Interception (2) would not meet surface
water ARARs where Zone 2 ground water discharges to the sloughs.
The Soil Cover (4a) is not expected to meet surface water ARARS
at either the seeps nor the sloughs, and would not meet the MFS
requlrements for closure of landfills.

Alternatives 1, 2, 2b, 2b(ii), and 3 do not comply with MFS
because they do not include a landfill cover. Alternative 4b,
Geosynthetic Cover with Active Drainage, does not comply with MFS
because this alternative includes numerous drainage ditches that
are less than a 2% slope. Because these alternatives do not meet
the MFS ARAR, in order to select any of these alternatives, a
waiver of the MFS requirements would have to be invoked, pursuant
to 40 C.F.R. 300.430(f) (1) (ii) (C), or EPA would have to find that
these minimum specifications for closing landfills are either not
relevant or not appropriate at this Site.

In addition, the Leachate Collection with Treatment Berm
(2b) alternative may not meet surface water ARARs at the face of
the treatment berm if the berm is not effective, and it may not
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meet surface water ARARs at the sloughs if the collection system
is not effective. Finally, because Alternative 2b requires
dredging and filling of off-source wetlands, it may not meet
Section 404 (b) of the Clean Water Act (CWA), which is an ARAR for
the Site. CWA 404(b) (1) requires avoidance of wetland
destruction if alternative actions are available. Because there
are 'other containment alternatives which could meet the cleanup
objectives that have been identified, EPA may be unable to find
that there is no practicable alternative to the dredge and fill,
as required by Section 404 (b) of the CWA. :

The alternatives that EPA has determined meet the two
threshold criteria (Alternatives 4c, 4d, 5, and 6) will be
carried forward through this analysis and evaluated against the
balancing criteria. The alternatives that EPA has determined do
not meet both of the NCP threshold evaluation criteria
[Alternatives 1, 2, 2b, 2b(ii), 3, 4a, and 4b] will not be
carried further through this analysis for evaluation against the
~other NCP criteria,?® ' .

3. Long-term effectiveness and permanence considers the ability

of an alternative to maintain protection of human health and the
environment over time, and the reliability of such protection.

Alternatives that are expected to be permanent and effective
in the long term are: '

4c Geosynthetic Cover, Passive Drainage
4d Composite Cover, Passive Drainage

5 Geosynthetic Cover, Seep Control
6 Geosynthetic Cover, Seep and Zone 2 Ground Water
Controls

By effectively eliminating all leachate migration from the
Site through the landfill berm and eliminating or minimizing
leachate migration through the deeper Zone 2 ground water, and by
preventing contact with t