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DECLARATI ON FOR THE RECORD OF DECI SI ON
Site Nane and Location

Tulalip Landfill Superfund Site
Marysvill e, Washington

St at enent of Basis and Purpose

Thi s deci si on docunment presents the selected interimremnmedial action for the Tulalip Landfill near
Marysvi | | e, Washi ngt on, which was chosen in accordance with the Conprehensive Environnental Response,
Conpensation, and Liability Act (CERCLA), as anended by the Superfund Amendnents and Reaut horizati on Act
(SARA), and to the extent practicable, the National Ol and Hazardous Substances Poll uti on Contingency Pl an
(NCP). This decision is based on the adm nistrative record for this interimaction. The landfill is |ocated
wi thin the boundary of the Tulalip Indian Reservation. The Tulalip Tribes of Washington concur with the
sel ected renedy.

Assessnent of the Site

Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by inplenenting
the response action selected in this Record of Decision (ROD), may present an inmnent or substantial
endangernent to public health, welfare, or the environnent.
Description of the Sel ected Remedy

The interimremedy docunented by this interimROD is designed to protect public health and the

envi ronnent by containing and preventing contact with the landfill wastes. Major elenments of the sel ected
remedy incl ude:

. capping the landfill in accordance with the Washington State M ni mum Functional Standards (MS)
for landfill closure

. installing a landfill gas collection system |f necessary, a gas treatnent systemwill also be
installed

. nmonitoring the | eachate mound within the landfill, the perimeter |eachate seeps, and landfill
gas to ensure the selected remedy is adequately containing the landfill wastes

. restrictions to protect the landfill cap

. providing for operation and mai ntenance (Q&) to ensure the integrity of the cap system

The selected remedy is expected to stemthe mgration of contamnants fromthe landfill into the surroundi ng

estuary by ninimzing the amount of rain water infiltrating the wastes, thereby mnimzing the generation of
new | eachat e.

The selected interimrenedy is expected to allow productive use of the landfill surface, with
restrictions to prevent danage the cover system The interimrenedy shall be designed and constructed to be
conpatible 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). Wen design and construction of the
interimrenedy are conplete, EPA and the Tulalip Tribes shall develop a docurment titled "Routine Use of
Tulalip ('Big Flats') Landfill," the purpose of which shall be to ensure the continued integrity of the cover
system

Statutory Deterninations

The selected interimrenedial action is protective of human health and the environnment, conplies with
Federal, State, and Tribal requirements that are legally applicable or relevant and appropriate to the
renmedi al action, and is cost-effective. This interimrenedial action utilizes permanent sol utions and
alternative treatnent technol ogies to the maxi numextent practicable for this Site. The presunptive renedy
approach for municipal landfills utilizes the remedi al approach of contai nnent of wastes rather than
treatnment of wastes. Because this action does not constitute the final remedy for the Site, the statutory
preference for renedies that enploy treatment that reduces toxicity, nmobility, or volume as a principa
el ement may be addressed by the final response action



Because the interimrenedial action will result in hazardous substances renaini ng on-site above
heal t h-based levels, a revieww |l be conducted no |l ess often than every five years after comencenent of
remedi al action to ensure that the remedy continues to provi de adequate protecti on of human health and the
environnent. Because this is an interimaction ROD, review of this site and this interimremedy will be
ongoi hg as EPA continues to develop final renedial alternatives for the wetlands surrounding the landfill.
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1.0 SITE DESCRI PTI ON

1.1 PHYSI CAL SETTI NG

The Tulalip Landfill occupi es approximately 147 acres and is located on a lowlying island (conmmonly
referred to as North Ebey Island) in the Snohomi sh R ver delta. This island is within the floodplain of the
Snohomi sh River. Located within the bounds of the Tulalip Indian Reservation, the landfill lies generally

bet ween Marysville and Everett, WAshington (see Figure 1-1). North Ebey Island is bounded to the north by
Ebey Sl ough and to the south by Steam boat Sl ough. The island is |ocated in Snohom sh County, Township 30N
Range SE, Section 32

Prior to landfilling activities, the land on which the landfill is |located consisted of relatively
undi sturbed intertidal wetlands, and reached hei ghts of about 3 to 6 feet above nean sea | evel (MSL). Today,
the landfill reaches heights of about 12 to 20 feet above MBL. The landfill is bounded by a perineter berm
that is approximately 15 feet high. During landfilling operations, barge canals were cut into the island to
all ow wat er barges bearing refuse to transport waste into the landfill. Initially, waste was renmoved fromthe
barges and placed directly on top of adjacent wetlands. During | ater operations, wetlands adjacent to the
canal s 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 fornmer barge canals, which are now filled with waste, and ot her
physical features of the Tulalip Landfill area are shown in Figure 1-2. The average depth of fill throughout
nost of the landfill is about 17 feet; in the old barge canals the fill depth reaches about-30 feet. Three to
four mllion tons of m xed commercial and industrial waste were deposited in the landfill during its period

of operation from 1964 to 1979. The waste is covered with silt, silty sand, clay and medi um sand, and
derolition and construction debris at depths up to 11 feet.

The results of Renedial Investigation (RI) indicate that there is a nound of contam nated ground water
(landfill "leachate) within the landfill waste. This |eachate nound is fed by precipitation, and its hei ght
vari es between approxi mately 10-16 feet above MBL. Because the nound is considerably higher than the nean sea
|l evel and the ground water |evel surrounding the landfill, the weight of this | eachate nound drives |andfil
contam nants out and away fromthe landfill. Some of the |eachate (between approxinmately 5-35% is pushed out
the outer edge of the perimeter bermand flows onto wetlands and into tidal channels surroundi ng the
landfill. Mst of the | eachate seeps occur on the outside of the landfill berm but one seep that was sanpl ed
during the RI (SP-01) originates on the landfill surface. The renmi nder of the | eachate (approxi mately
65-95% is driven downward by the weight of the | eachate mound into ground water beneath the landfill, where
it mgrates outward and is discharged to waterways surrounding the landfill.

The | eachate nound is prinmarily freshwater. The nound is maintained nainly by precipitation, which falls
in significant quantities in the Puget Sound region. The landfill vicinity typically receives between 35 and
40 inches of rain per year, and experiences a rainy season (Cctober to March) and a dry season (April to
Septenber). In general, the |eachate nound rises during the rainy season, which is acconpanied by visibly
greater amounts of |eachate discharging through the perimeter seeps. During the dry season the height of the
mound falls, and the anmount of |eachate discharging through the seeps decreases to | evel s where sonme of the
seeps cease to flow

Commerci al harvests of invertebrates and denersal and anadromous fish occur in the immediate vicinity of
the landfill each year. The adjacent river system supports comercial and sport fisheries. |nportant
comrercial species in the vicinity of the Site include pink, chum coho, and chi nook sal non; steel head 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 undi sturbed by human activity. Additional
wetl ands lie imediately north of Ebey Slough. People live north of Ebey Sl ough. The nearest residence is
| ocated approxinately 600 feet away fromthe landfill perimeter. 1 Smith Island is |ocated south of
St eanboat Sl ough

G ound water beneath the Site is brackish and therefore unusable as a potable water source. Site
studi es indicate that contam nated ground water fromthe landfill mgrates to the wetlands and sl oughs
surrounding the Site and does not pose a threat to ground water drinking water sources |ocated across the
sl oughs

1 Personal communication, Eric Wniecki, EPA and Tom McKinsey, Tulalip Tribes, February 8,
1996.

1.2 ECOLCA CAL SETTI NG
The areas surrounding the landfill have significant aesthetic, environnental, economc, 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 restorati on under the National Estuary Program which was



establ i shed by Congress in 1987 as part of the Cean Water Act. The State of Washington has classified the
surface waters surrounding the Site as "Oass A" waters of the State, which are characterized as generally
"excellent" waters, where water quality nmeets or exceeds the requirenents for all, or substantially all

desi gnated uses.2 The tidal mudflats and marsh habitats surrounding the landfill are natural resources

that provide spawning and foraging areas for wildlife species. The Snohonmish River delta is designated as a
Washi ngt on Shoreline of Statew de Significance by the Washington State Departnent of Ecol ogy, and desi gnated
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 environnentally sensitive wetlands, including an area of
approxi mately 160 acres of salt marsh and nudflats | ocated i mediately west of the landfill. These wetl ands
have an inportant environnmental role in the Snohom sh River delta as sources and sinks for nutrients,
sedi ment retention areas, and habitat transition zones. Wtlands serve as uni que ecosystens that support
hi ghly diverse and abundant wildlife species. Plant species in the area, such as cattail, bulrush, and sedge,
provi de shelter, feeding, and nesting areas for wildlife. These plants serve as a food source for waterfow
and ot her aquatic animals.

The Snohomi sh River supports a diverse aquatic comunity. One of the nost inportant functions of
estuarine wetlands is that they provide nursery areas for nmany fish and wildlife species. The tidal nudflats
and energent narsh habitat in the vicinity of the Tulalip Landfill serve as spawning, nursery and feeding
habitats for a diverse popul ation of dermersal fish and invertebrates.

Species that live in the estuarine wetlands around the Tulalip Landfill include shorebirds and
wat erfow , marsh hawk, coyote, otter, and deer. Aquatic species residing in the Tulalip Landfill area include
sal non, cutthroat trout, clans, nussels, shrinp, and juvenile Dungeness crab. Species of concern under the
federal Endangered Species Act or conparabl e Washington State regul ati ons that have been observed in the
vicinity of the Site, or that nay 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 |aw.
A plant, the choriso bog orchid, has State status as a threatened species.

The Tulalip Landfill is situated within this ecol ogically val uabl e ecosystem Contam nated |eachate from
the landfill discharges directly into wetlands that carry on critical habitat functions. Over the years,
human activities have increasingly led to the destructi on and degradati on of such wetland areas within the
Snohomi sh River delta. As such wetland resources becone nore scarce, the inportance of protecting and
preserving the remai ning areas for future generati ons becones crucial. The results of the streanlined
basel i ne Ri sk Assessment for InterimRenedial Action (the "Streamined R sk Assessnent") indicate that the
landfill acts as a chronic source of contami nation to the surroundi ng environnment, and that ongoi ng chem ca
di scharges fromthe Tulalip Landfill are resulting in potentially harnful effects to animals living on and
around the landfill.

2 Chapter 173-201 Washington Administrative Code (WAC), Water Quality Standards for
Surface Waters of the State of Washington, January 6, 1988

2.0 SITE H STORY AND ENFORCEMENT ACTI ONS
The Tulalip Tribes of Washington

The Tulalip Tribes of Washington (the Tribes) is a federally recogni zed Indian Tribe organi zed under
Section 16 of the Indian Reorganization Act of 1934, as amended, 25 U . S.C. § 476. The | ands on which the
landfill is located are currently held by the United States in trust. The landfill is |ocated on two property
parcel s, one of which generally includes the eastern half of the landfill, and the other includes the western
hal f. 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. 8§ 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' involvenent in the Superfund process, the Region entered into a Menorandum of
Agreement (MDA) with the Tribes on February 11, 1992. The MDA was anended on Septenber 9, 1992, to include
the Bureau of Indian Affairs as a signatory The Region also granted the Tribes a Superfund support agency
cooperative agreenent under Section 104 of CERCLA, which provides funds to support the Tribes' Superfund
coor di nat or.

Qperation of the Landfill 1964-1979

In 1964, the Tulalip Section 17 Corporation, as authorized by a resolution of the Tribes, |eased the
landfill Site to the Seattle D sposal Conpany (SDC) for a 10 year period. A second | ease was executed in



1972. From 1964 to 1979, SDC operated the landfill under the direction of its general partners, Josie Razore,

John Banchero, and Al phonso Mrelli. Known then as "Big Flats Landfill", the Site handl ed comrercial and
industrial waste. The | eases between the Tulalip Section 17 Corporation and Seattl e Disposal allowed

speci fied waste disposal and related activities for a "sanitary land fill operation" and required a "cl eanup”
of the Site. For the nost part, the landfill did not accept putriscible wastes, although the Tribes were

all owed to di spose of garbage. It was never intended that the |andfill accept putriscible waste or function
in the capacity of a nunicipal landfill. Between 1964 and 1979, it is reported that approxinately three to

four mllion tons of m xed commercial and industrial waste was deposited in the landfill.

Because of ongoi ng environnental problens associated with the landfill operations, EPA filed a conplaint
in 1977 to permanently stop the use of the landfill for disposal of waste. In 1979 the landfill was cl osed
and covered pursuant to the Rivers and Harbors Act of 1899, 33 U S.C. 88403 and 407, and the Federal Water
Pollution Control Act, 33 U.S.C. 881311, 1319, 1341, and 1344, in accordance with a consent decree entered in
US District Court for the Western District of Washington on Cctober 19, 1977, and anended on May 12, 1978.

The closure, fully funded by SDC, required the construction of a perineter bermaround the landfill waste

di sposal area, and placenent 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 |eft
relatively flat, which subsequently resulted in poor drainage and ponding of water on the landfill surface.

Qperations at the Landfill after 1985

In 1985, the Tulalip Tribes of Washi ngton sought to place a thicker soil cap over the landfill to address
ongoi ng | eachate di scharges 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 performthe work, the Tribes applied to the Arny Corps of Engineers in March 1985 for a
dredge and fill permt pursuant to the Cean Water Act, 33 U S. C § 1342, to build a dock for delivery of
materials to the landfill. The Corps granted the permt a year later, in March 1986.

In 1985, the Tribes also applied to EPA for a National Pollutant D scharge Elimnation System ("NPDES")
Permt for placement of material on the landfill surface. The Corps had decided to not include the placenent
of additional fill in a CAM 404 pernmit, witing to Tribes that the proposed cappi ng project was properly
authori zed pursuant to Section 402 of the dean Water Act under an NPDES permt. The Corps based its
reasoning on the fact that the Corps characterized the Tribes' efforts to install a nore 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 permt in February of
1986, which allowed the placenent of |ow pernmeability soils as approved by EPA, and required the collection
of | eachate. The permt was anmended in March 1987 to allow for the placenent of approved naterials from other
projects, when the Tribe did not obtain soils fromthe 1-90 tunnel.

Fromlate 1986 to 1990, the Tulalip Section 17 Corporation, in a joint venture with SEBB Corporation, 3
contracted with RW Rhine for the placenent of capping materials. R W Rhine brought materials from several
derolition projects, including approxi mately 200, 000 cubic yards of debris generated by the denolition of
structures fromthe 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 fromR W Rhine lists the sources of additional capping materials and
derolition wastes that were deposited at the landfill.

In 1990, EPA corresponded with the Tribes regarding the disposal of nmaterials without EPA approval.
EPA's letter recommended that the Tribes cease the voluntary capping effort, and conply with the NPDES permt
requirenent to collect |eachate. In 1991, the Tribes wote EPA that they would not apply to renew t he NPDES
permt.

The National Priorities List (NPL)

In February and March 1988, EPA contractor Ecol ogy & Environnent, Inc. (EQE) performed a Site |Inspection
of the landfill for NPL evaluation. The inspection reveal ed groundwater contam nation with unacceptably high
| evel s of arsenic, barium cadmum chromum |ead, nercury, and silver. Water sanples taken in the wetl ands
adj acent to the Site showed exceedences of marine chronic criteria for cadmum chromum and | ead as well
as exceedences in marine acute criteria for copper, nickel and zinc. In addition, a variety of metals were
found in on-site pools and | eachate. The study concluded that contam nation was nigrating off-site.

3 SEBB Corporation no | onger exists.



On July 29, 1991, EPA proposed adding the Tulalip Landfill to the National Priorities List (NPL).
Al t hough the public comrent period on the proposed NPL listing closed in October 1991, SDC nade 11
subm ssi ons 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. In 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 Colunmbia. This litigation is ongoing.

The Renedi al Investigation and Feasibility Study

I n August 1993, EPA signed an Admi nistrative order on Consent with several Potentially Responsible
Parties (the Respondents)4 to conduct a Renedial Investigation and Feasibility Study (RI/FS). These parties
include Seattle D sposal Conpany, Marine Disposal, Josie Razore, John Banchero, Washington Waste Haul i ng and
Recycling, Inc., Rubatino Refuse Renmoval, Inc., Mnsanto Conpany, and the Port of Seattle.

Site investigation efforts, including sanpling done recently by the Respondents 4 as part of the
Remedi al Investigation (RI), show that landfill |eachate |eaving the Site exceeds water quality criteria and
standards for pesticides such as DDT, heptachlor, and aldrin, polychlorinated bi phenyls (comonly known as
PCBs), and heavy netal s and ot her contam nants including chrom um copper, |ead, mercury, nickel, zinc, and
ammoni a. This |eachate flows directly into sensitive, ecologically valuable wetlands that surround the Site,
and into sloughs connected with the Snohom sh River and Puget Sound. The Rl docunments the presence of
hazar dous substances in the soils, sedinments, surface water, and ground water at the Site.

Ctizen Suit under Clean Water Act and Resource Conservation 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, Adm nistrator of the
Envi ronnental Protection Agency (EPA). The conplaint alleged that the defendants Tulalip Tribes, Tulalip
Section 17 Corporation, and BIA were in violation of their NPDES pernit and Section 301(a) of the dean Water
Act. The conplaint was anended to add counts under the citizen suit provision of the Resource Conservation
and Recovery Act (RCRA). In addition, the conplaint alleged that EPA has a mandatory duty to enforce the
NPDES permit and provisions of the CM and RCRA.

The plaintiffs requested that the court enjoin further violations of the CWA and RCRA, issue an
injunction ordering the defendants to stop the discharge of |eachate without a pernmt, and assess penalties
for violation of the CWA and RCRA.

On Septenber 23, 1994, the court dismssed 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 attenpt to dictate specific renmedial actions at a Superfund Site and alter the method and
order for cleanup during an RI/FS and prior to a deternmination of the ultimate renedial plan. The Plaintiffs
appeal ed the dismssal to the U S Court of Appeals for the Nnth Crcuit. The plaintiffs subsequently filed
with the court an Appell ants Menorandum of Energency Motion for Injunction Pending Appeal, which cited

testinony fromtheir expert (Ellingsworth) that |eachate is discharging fromthe Tulalip Landfill Site at
l evel s 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' energency notion was

deni ed by the court. on Septenmber 19, 1995, the U S Court of Appeals for the NNnth Crcuit filed an opinion
uphol di ng di smissal of the |awsuit.

4 For the purposes of this interimROD, "Respondents"” refers to sone or all of the PRPs that
signed the RI/FS ACC.

Invocation of D spute Resolution Under the 1993 ACC

On February 17, 1995, the Respondents to the 1993 ACC for the conduct of the R /FS invoked dispute
resol ution under Paragraph 61 of the AOC with respect to a nunber of issues including:

(1) EPA' s denial of Respondents' request to nodify the RI/FS Wrk Plan to allow for the performance of
addi tional work under the ACC,

(2) the elimnation of two remedial action alternatives during the screening process; 5
(3) the exclusion of institutional controls as a stand-al one renedy;
(4) brackish water AWX eval uati ons;

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



(6) mxing zones for neasuring conpliance with AWNMXs.

5 Detailed discussion of these two alternatives is provided in Section 8.12 - O her
Al ternatives.

On Cctober 18, 1995, EPA Region 10's Deputy Regional Administrator issued a final determ nation on the issues
stated above:

(1) EPA denied the request to nodify-the Work Pl an because the request was untinely, would del ay
cl eanup, was inconsistent with the R, 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 elimnated during the
screeni ng process and shoul d not be included in the FS, because they did not conply with CERCLA,
the NCP, and EPA gui dance

(3) EPA determined that institutional controls, as a stand-al one renedy, was appropriately excl uded
fromthe FS during the screening process;

(4) EPA determned that the use of brackish water AWQC eval uations in the SAC-4 report was
i nappropriate and inconsistent with State | aw, CERCLA, and the NCP.

(5) EPA determined that the use of limted dissolved nmetal data did not prejudice RI/FS data collection
and eval uation efforts; and

(6) EPA determ ned that m xing zones woul d not be used for neasuring conpliance with AN
3.0 H GHLI GHTS OF COWUNI TY PARTI Cl PATI ON

CERCLA requirenents for public participation include releasing the Renedial -1nvestigation and
Feasibility Study (RI/FS) Reports and the Proposed Plan to the public and providing a public conment period
on the Feasibility Study and Proposed Plan. EPA nmet these requirenments by placing both docunents in the
public information repositories for the Site prior to the start of the public coment period. EPA nailed
copi es of a fact sheet sunmarizing 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 al so nmade available at the Marysville Public Library. EPA published a notice of the
rel ease of the RI/FS and Proposed Plan in the Everett Herald on August 4, 1995, and the weekly Marysville
d obe on August 9, 1995. Notice of the 30 day public comrent period and the public neeting discussing the
proposed plan were included in-the newspaper notice. Prior to issuance of the Proposed Plan, the PRPs
requested a 30 day public comrent period extension, which EPA granted. A public meeting was hel d on August
22, 199S, at the Snohomi sh County Public Wility District Auditoriumin Everett, WAshington. The PRPs
requested an additional public comment period extension, which EPA granted by extending the conment period to
Cctober 25, 1995, for a total comment period of 80 days. At the request of one of the Potentially Responsible
Parties, a second public neeting was held on Cctober 3 in Seattle. Witten public coments received during
the comment period, and transcripts of the public neetings, are included in the Adm nistrative Record

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

Decenber 1987 EPA rel eased a fact sheet announcing a sanpling effort.
Sept enber 1988 EPA rel eased a fact sheet summarizing the findings of the Site investigation
July 1991 EPA rel eased a fact sheet announci ng the proposal of the Tulalip Site to the Nationa

Priorities List.

Sept enber 1993 EPA rel eased a fact sheet which explained the Superfund process and announced plans to
talk to citizens about concerns related to the Tulalip Site

Novenber 1993 EPA rel eased the Community Rel ations Plan
Novenber 1993 A fact sheet is released announci ng the begi nning of the remedial investigation

January 25, 1995 EPA mai |l ed an update of the activities at the Site, which included a general description
of the presunptive remedy contai nnent approach and its application to the Tulalip Site.



August 4, 1995 EPA nmail ed a fact sheet summari zi ng the Proposed Plan for interimcleanup
August 4, 1995 EPA rel eased the Proposed Pl an

August 4, 1995 Newspaper Ad ran in the Everett Heral d announcing the public comrent period and the
date and time of the public neeting

August 9, 1995 Sane newspaper ad from August 4, 1995, ran in the Marysville Qd obe

August 14, 1995 EPA received a request fromone of the Potentially Responsible Parties to extend the
public comrent period. EPA ran a newspaper ad in the Everett Heral d announcing the
extension to the public comrent period.

August 22, 1995 Public meeting on the Tulalip Landfill Site

Sept enber 1995 EPA rel eased a fact sheet announci ng the extension to the public comment period and
announci ng the time and location of an additional public neeting.

Sept enber 20, 1995 EPA ran a newspaper ad in the Everett Herald and in the Marysville G obe announci ng
anot her extension on the public conmment period and an additional public neeting to
di scuss the Proposed Pl an

Cct ober 3, 1995 EPA hel d an additional public neeting, at the request of one of the Potentially
Responsi bl e Parties, to discuss the Proposed Plan. The neeting was held from 10:00 a. m
to 5:30 p.m in Seattle.

Cct ober 25, 1995 Conment Period cl osed

Sel ection of the interimrenedy is based on the Admi nistrative Record. There are two copies of the
Adm ni strative Record available for public review One copy is |located at the EPA Region 10 office at 1200
Si xth Avenue, in Seattle, Washington. The second copy is located at the Marysville Public Library in
Marysvi | | e, Washi ngt on.

4.0 SCOPE AND RCLE OF | NTERI M RESPONSE ACTI ON

Based on EPA' s experience of evaluating Superfund rermedies at many landfill sites across the country,
the remedy for landfills al nost universally consists of containing the landfill wastes in place to prevent
m gration of contaminants off of the Site. 6 Wiste in Superfund landfills usually is present in |arge
vol umes and is a heterogeneous m xture of commercial, industrial, hazardous and nunici pal wastes. Consistent
with the National G| and Hazardous Substances Pollution Contingency Plan (or NCP), EPA's expectation is that
contai nnent technol ogies will be appropriate for landfill waste because the volume and heterogeneity of the
waste general ly make treatment inpractical. For the source areas 7 of "Superfund” landfill sites, EPA

general ly considers containment to be the appropriate response action, or the "presunptive renmedy." The

obj ective of using a presunptive renedy approach is to use past experience to streamine site investigation
to speed up selection of cleanup actions, and to increase the cost effectiveness of the renedy sel ection
process.

Cont ai nnent renedi es usual ly include installing a | ow pernmeability cover to keep rain water from
filtering down through the landfill wastes. Containment may al so include some form of |eachate collection and
treatnment, sone formof landfill gas collection, or some formof ground water control. EPA has published
several guidance docunents that EPA Region 10 used to design the RI/FS work plan that the Respondents
followed, including a streamining manual entitled Conducting Renedial |nvestigations/Feasibility Studies for
CERCLA Muni ci pal Landfill Sites, February 1991 (OSWER Directive 9355.3-11) (also referred to later as the
Muni ci pal Landfill Manual), Presunptive Renedies for Minicipal Landfill Sites, April 1992 and February 1993
(EPA Publication 9203.1-021), Presunptive Renedies, August 1992 (SACMBulletin Vol. 1, No.3), and
Streamining the RI/FS for CERCLA Minicipal Landfill Sites, Septenber 1990. In addition, as described bel ow,
EPA has conducted an anal ysis of potentially available technol ogies for CERCLA landfills and found that
certain technol ogies 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 Mini ci pa
Landfills, Septenber 1993, provides an evaluation of 30 CERCLA landfill FS reports that support initia
identification and screening of technol ogies for selection of the landfill remedy.

6 Presunptive Remedy for CERCLA Municipal Landfill Sites (EPA 540-F-93-035, CSWER Directive
#9355. 0- 49FS, Sept enber, 1993).

7 In general, a "source area" refers to an area of a site that acts as a contami nant source to
ot her areas.



This streaniined presunptive renedy approach is appropriate at Tulalip Landfill. In the RI/FS Wrk Pl an
(which is part of the RI/FS ACC), the Tulalip Landfill was deened appropriate for remedi al action because

concentrations of contaminants at the landfill exceeded the established standards of anmbient water quality
criteria (RI/FS Wrk Plan, page 4-1). Containment is the presunptive renmedy which EPA found to be nost
commonly suited for municipal landfills because these landfills, as well as the Tulalip Landfill, 8 share the

follow ng characteristics: (1) |arge volume and heterogeneity of waste which nake treatnent inpractical; (2)
limted nunber of alternatives for controlling releases; (3) sinilar potential threats to human health and
the environnent resulting fromleachate generation, soil contam nation, landfill contents, landfill gases,
and contam nation of ground water, surface water, sedinents and adjacent wetlands; and (4) the nature of
wast e deposition. See generally "Presunptive Renedy for CERCLA Municipal Landfill Sites," CSWER Dir. No
935S. 0- 49FS, Septenber, 1993. Because the Tulalip Landfill shares these characteristics w th nmunicipa
landfills, EPA has concluded that the presunptive renedy approach is appropriate for the Tulalip Landfill.

The stream i ned approach that EPA has adopted at this Site is consistent with CERCLA, the NCP, and EPA
gui dance on presunptive renedies. One inportant principle throughout the RI/FS and remedy sel ection
provisions in the NCP is the "bias for action."” EPA enphasized the "bias for action” in the NCF partly in
response to criticisns that the Superfund programwas too slow, too costly, and unpredictable. At 40 CF. R
Section 300.430(a) (1), the NCP states: "Renedial actions are to be inplenented as soon as site data and
information make it possible to do so." At 40 CF. R Section 300.430(a)(1)(ii), the NCP states

"EPA generally shall consider the followi ng general principles of program managenent during the renedial
process

(A) Sites should generally be renediated in operable units when early actions are necessary or
appropriate to achieve significant risk reduction quickly, when phased anal ysis and response is
necessary or appropriate given the size or conplexity of the site, or to expedite the conpl etion of
total site cleanup.”

In the case of Tulalip Landfill, EPA believes an early, interimrenedial action is necessary and appropriate
to achieve significant risk reduction quickly. Because of the size and conplexity of the site, the RI/FS Wrk
Pl an was structured to describe a phased anal ysis of the on-source and of f-source areas. Based on the results
of the RI/FS, the conpleted Streanlined R sk Assessment (see Section 6.0 - Description of Site Risks), and
public comrents received on the Proposed Plan, a phased response (i.e., early inplenentati on of source
control) is appropriate while analysis of the wetlands surrounding the landfill continues. Early

i npl enentati on of source control will expedite the conpletion of total site cleanup because it will stemthe
flow of contam nants onto the off-source wetlands, thereby elimnating chem cal discharges to the wetlands
that exceed conparison nunbers, and reducing total chemcal |oading fromthe site to the wetlands surroundi ng
the landfill. Early source control may help the wetlands around the landfill recover naturally fromsite

di scharges nore quickly.

The "bias for action" generally involves a bal ancing process, i.e., deciding howto bal ance the need for
pronpt, early actions against the need for definitive site characterization. This bal ancing process is
specifically linked to the RI/FS, including the risk assessnent, at 40 C F. R Section 300.430(a)(2):

"Devel opi ng and conducting an RI/FS generally includes the follow ng activities: project scoping, data
collection, risk assessnment, treatability studies, and analysis of alternatives. The scope and tining of
these activities should be tailored to the nature and conplexity of the problemand the response

al ternatives being considered."

The streanined baseline risk assessnent that has been conpleted for the source area of the Tulalip Landfil
Site reflects the nature and conplexity of the problemand the response alternatives being considered

8 While EPA considers the Tulalip Landfill to be a solid waste landfill but not a mnunicipa
landfill, EPA believes that using the nunicipal presunptive renmedy gui dance at the Tulalip
Landfill is appropriate

The EPA gui dance docunent "Presunptive Renedy for CERCLA Municipal Landfill Sites (Septenber 1993)" 9
st at es:

"As a matter of policy, for the source area of municipal landfills, a quantitative risk assessment that
considers all chemcals, their Potential additive effects, etc., is not necessary to establish a basis
for action if ground water data are available to denonstrate that contam nants clearly exceed
establ i shed standards or if other conditions exist that provide a clear justification for action."

* k%



"Al nost every nmunicipal landfill site has sone characteristic that may require additional study, such as
| eachate discharge to a wetland or significant surface water run-off caused by drai nage probl ens. These
mgration pathways, as well as ground-water contam nation that has nigrated away fromthe source
generally will require characterization and a nore conprehensive risk assessnent to determ ne whet her
action is warranted beyond the source area and, if so, the type of action that is appropriate.™
(underlining added).

9 In the preanble to the 1990 NCP, EPA stated that it was in the process of devel opi ng gui dance
on expected renedies for specific types of sites (e.g., municipal landfills) and specific
types of waste (e.g., PCBs) that will assist in streamining decision-naking and pronoting
greater efficiency. See 55 Fed. Reg. at 8725.

The approach EPA has adopted for this site is wholly consistent with this guidance. EPAis in the process of
devel opi ng a nore conprehensive risk assessnent which focuses on the wetland areas surrounding the landfill.
The conprehensive risk assessment will be used to determ ne whether additional renedial 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
InterimRemedi al Action by installing a | ow perneability cover over the waste. Consistent with the program
managenment principles of the NCP Section 300.430(a) and the presunptive renmedy gui dance, EPA proposed to
proceed with an early action to contain the landfill wastes, in this case with an early interimrenedi a
action operable unit. (An operable unit is a portion of a Superfund site; in this case, it refers to the
source area of the landfill). EPA plans to initiate design and construction of the containment renedy, 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 contai nnment alternatives
for the landfill source area. 10 The final Source Area Contai nment Feasibility Study was submitted to EPA on

May 4, 1995. The second part, called the Site F~, may be conpleted in sumer, 1996. The purpose of the Site
FSis to identify and eval uate additional nmeasures that could be taken to clean up the wetlands and tida
channel s that surround the source area. 11

The Streamlined R sk Assessment that has been conpleted by EPA is sufficient for the purpose of
sel ecting a contai nment solution as an interimrenmedy. EPA's decision that an interimrenedial action is
appropriate at this time based on current information is consistent with CERCLA, the NCP, and EPA gui dance.

This in an interimrenedial action ROD. Any renedial action for the area surrounding the landfill, or
addi tional renedial action for the source area, will be specified in the final Site ROD. In preparation of a
final renedial decision for the wetlands surrounding the landfill (i.e., the "off-source" area), EPA plans to

conpl ete the conprehensive baseline risk assessnment, evaluate the Site FS for the of f-source area, and
consider the results of the source area containment renedy. The selected interimrenedy woul d be conpatibl e
with any possible future cleanup actions at the Site, since it is expected to mnimze the potential for
generation and migration of new |l eachate to these off-source areas. EPA al so expects to work closely with the
federal, tribal, and state natural resource trustees in evaluating the appropriate response for the wetl ands,
sedi ments, and other off-source resources. Arevieww |l be conducted no | ess often than every five years
after commencenent of renedial action to ensure that the interimrenmedy continues to provide

The final R Report (Muy, 1995) is available for public reviewin the Admnistrative Record for this
early/interimrenedi al action. Adequate protection of human health and the environnent. Because this is an
interimaction ROD, review of this Site and this remedy will be ongoing as EPA continues to devel op final
renedial alternatives for the off-source area. If EPA's review indicates that the interimaction is not
provi di ng adequate protection, additional containment action, such as inplenentation of a perineter |eachate
seep col lection and treatnent system nmy be necessary.

10 The source area of the landfill is considered to include approxi mately 147 acres of waste and

the surrounding perineter landfill berm The off-source area is considered to include any
part of the Site that is |ocated outside the perimeter berm Figure 1-2 clearly shows the

| ocation of the perimeter berm

11 As a point of clarification, EPA notes that although the phased, presunptive renedy approach
has led to two separate FS reports (the SAC FS and the Site FS), and two separate risk
assessnents (the streanlined baseline risk assessnent for the on-source area, and the
conpr ehensi ve baseline risk assessnent for the off-source area), there is only one R Report
for the Site.



5.0 SUWHARY CF SI TE CHARACTERI STI CS

Three to four mllion tons of m xed comercial and industrial waste was placed at the Tulalip Landfil
between 1964 and 1979. Figure 5-1 is a nmap 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 records detail the exact types
of waste buried at-Tulalip Landfill, investigations indicate that nmost of the waste is commercial or trade
wast e, including |unber, newspapers, cardboard, plastic bags, rubber tires, scrap metal, glass, cloth
sawdust, and cobbl es. Although | ogs were banned from further disposal at the Site in 1970, some |ogs have

been identified in the fill in addition to denolition debris and snall boul ders. other waste in the |andfil
includes: dredge spoils fromat |east one shipping termnal project, hospital wastes, waste and still bottons
fromthe nanufacture of artificial vanillin, and snall, incidental anounts of nunicipal 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 12 of additional materials was placed
on the surface of the landfill as part of a project to construct a nore effective landfill cover.

Data collected at the Site, including data fromthe Renedial |nvestigation, shows that contaninants are
mgrating fromthe waste nass into the surroundi ng environnment. People, animals, and plants are potentially
exposed to these contam nants

12 See Revised Feasibility Study for Source Area Contai nnent (SAC4), May 4, 1995, pages 37 and
38.

5.1 GEOLOGY

The landfill is situated on the Snohom sh River delta in a Quaternary topographic and structural basin
known as the Puget Sound | ow and. This |ow and consists of a series of ridges and valleys that tend to run
north-south, which are the result of repeated sedi ment deposition and erosion by glaciers and associ ated
gl aci al processes. The separate nesa-li ke plateaus of the Puget Sound | owl and are altered remants of a
former continuous topographic surface that was dissected by the pre- and post-Vashon erosion and further
eroded by contenporary rivers such as the Snohom sh River

Most of the surface and shal |l ow subsurface geologic units present in the landfill vicinity consist of
unconsol i dat ed sedi ment deposited during the Vashon Stage of the Fraser glaciation, which ended 11, 000 years
ago, or are the result of recent sedi ment deposition by the Snohom sh River and its tributaries. The geol ogic

unit on which the landfill was developed is called the alluviumand estuarine deposits. This geologic unit is
t he youngest deposit of regional significance in the study area. O her regionally significant geologic units
near the landfill, in order of increasing age, include the sandy recessional outwash deposits; till

consisting of an unsorted m xture of clay, silt, sand, and gravel; advance outwash consisting of |ayered sand
overlain by sandy gravels; and transitional beds which consist nostly of thick beds of clay, silt, and fine
sand.

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

. cover nmaterial which consists of 1 to 11.5 feet of prinmarily sandy silt placed over the refuse
during closure

. the refuse, ranging in thickness from6 to 35 feet;

. a discontinuous silt layer with a thickness of 0 to 10 feet which underlies the refuse
t hroughout much of the landfill;

. "Zone 2", which consists of a silty sand layer ranging in thickness from15 to 22 feet; and
. "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 alluviumand estuarine deposits. The cover material, the refuse |layer, Zone 2, and the Deeper Zone are
relatively perneable |ayers; water is able to nmove through them The silt layer is of relatively | ow
permeability, but site studies showthat the silt layer is not continuous. In addition to natural breaks
shown in Figure 5-2, the man-nade barge canals penetrate the silt |ayer

5. 2 HYDROCGEQLOGY

Fi gure 5-3 shows a conceptual hydrol ogic nmodel of the Site, which illustrates current understandi ng of



how contam nants migrate fromthe landfill to the surrounding environnment. Wen precipitation falls on the
landfill, nmost of the rain water infiltrates down through the cover soil and sinks down into the refuse

| ayer, picking up contamnation fromthe waste as it noves. over the years, a large nound of this

contami nated ground water, or |eachate, has accumulated within the refuse layer. In Figure 5-3, this | eachate
mound is described as the "Zone 1" aquifer. The | eachate nound within the waste ranges in height from
approximately 11 to 16 feet above nean sea |evel (MSL) which corresponds to a saturated refuse thickness of
14 to 26 feet. The amount of |eachate in Zone 1 fluctuates seasonally; in winter nonths when there is nore
precipitation, and infiltration into the landfill exceeds the discharge rate, the height of the |eachate
nmound tends to rise within the waste; in the drier sumer nonths when the infiltration rate falls bel ow the
di scharge rate, the height of the |eachate nound tends to fall

The results of the Rl indicate that the | eachate nound is not affected by tidal fluctuations of the
surface water surrounding the landfill (ie., the height of the | eachate mound is unaffected by tidal action).
The nean high tidal water level in the landfill vicinity is about 4 feet above MSL, and the mean | ow tidal
water |evel is about 3 feet below MSL. The highest tide |evel ever recorded in the area was about 8.5 feet
above MBL, and the |owest was about 9.5 feet bel ow MBL. The wetlands surrounding the landfill range between
approxinmately 3 to 6 feet above MBL, so during a high tide the water can subnerge the |l ower part of the
landfill berm The surface water surrounding the landfill contains high |levels of salt conmpared to the
freshwater nature of the | eachate nound, which suggests that if any surface water surrounding the l[andfil
infiltrates the landfill waste due to tidal fluctuations, such infiltration is mninmal. EPA is unaware of any
flood events that have subrmerged the |andfill surface

The | eachate in Zone 1 discharges to the wetlands and sl oughs surrounding the landfill, carrying
contam nants fromthe landfill with it. Sone of this |eachate, between approximately 5%to 35%of the total,
di scharges through the perineter landfill bermonto wetlands surrounding the Site, and can be visually
observed exiting the external face of the bermas "l eachate seeps." There are nunerous | eachate seeps around
the landfill perineter, some of which are transient in nature. The remainder of the Zone 1 |eachate,
estinmated at about 65%to 95% of the total, is driven downward by the weight of the | eachate nound 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 potentionetric surface of the Zone 2 aquifer shown in this figure suggests that the | eachate nound
within the landfill exerts pressure on the Zone 2 aquifer, indicating that |eachate is being driven down
through the silt layer or through gaps in the silt layer, into Zone 2 and outward away fromthe landfill. The
Rl indicates that this Zone 2 | eachate m grates beneath the perineter bermand di scharges to surroundi ng
surface waters, principally into Ebey Sl ough to the north and Steanboat Slough to the south. On an annua
basis, the perineter seeps contribute between approxinmately 5.3 mllion gallons to 13.1 nmillion gallons per
year to the surrounding environment, and the |eachate contribution through Zone 2 is between approxi mately 21
mllion and 175 nillion gallons per year.

5.3 SI TE DATA
This section briefly summari zes the sanpling of on-source and off-source nedia that has been perforned at

the Site, and lists the nost frequently detected chem cals that were found in each nedia. For purposes of
di scussion in this interimROD, exanples of Site sanpling "nmedia" include: surface water, Zone 1 ground

wat er, Zone 2 ground water, Deeper Zone ground water, |eachate seeps, surface soil, subsurface soil, surface
sedinent, and fish tissue). "On-source" data refers to chemical data collected fromthe landfill source area,
whi ch includes the landfill surface and contents, the surrounding perinmeter |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 bermand bounded by Ebey and Steanboat Sl oughs (| eachate exiting the exterior
face of the perinmeter bermis considered to be of f-source).

5.3.1 On- Source Data

Sanpl e data collected in on-source nedia (surface water and surface soil; 13 Zone 1, Zone 2, and Deeper
Zone groundwater; and surface water) are briefly described bel ow.

Surface Water: During the 1988 Site Investigation, water sanples were collected fromfive pool ed surface
water |ocations on the landfill. The followi ng chem cals were detected in 50% or nore of these surface water
sanpl es: 14 acetone, naphthal ene, al umi num barium calcium chromum cobalt, copper, iron, |ead
magnesi um manganese, nickel, potassium sodium and zinc."

13 Because the on-source surface water and on-source surface soil data was taken in 1988, prior
tothe R, it may not be representative of current landfill conditions. EPA has consi dered
the 1988 data but has not relied upon it to support any conclusions in this interi mRCD.
EPA' s consideration of these data has not changed EPA' s conclusions in this interimROD.



14 In other words, acetone was detected in at |east 50% of all on-source surface water sanples;
napht hal ene was detected in at |east 50% of all on-source surface water sanples, etc.

Leachate seep SP-01 is a seep that originates on the landfill surface, above the berm and di scharges
off the berminto the surrounding wetlands. In addition to the pool ed water sanples, data fromthis seep is
considered to be on-source surface water data. Detection frequency information for this seep is summarized
bel ow, as part of the detection frequency sunmary of all of the |eachate seeps

Surface Soil: Surface soil sanples were also collected at these five sanple |locations during the 1988
Site Investigation. Some chemicals were detected in these sanples. However, none of the chemicals in the
anal ysis were found in nore than 50% of all the sanples that were taken

Zone 1 Groundwater: G oundwater was sanpled from Zone 1, which is the | eachate nound | ocated in the
refuse layer, at four well locations. These wells were each sanpl ed once near the beginning of the RI.
Chem cals that were detected in 50%or nore of all the sanples taken fromthe Zone 1 wells include volatile
organi ¢ conmpounds (benzene, 2-hexanone, toluene, chlorobenzene, ethylbenzene, total xylene,
1, 3-di chl or obenzene, 1, 4-di chol orobenzene); seni-volatile organi c conpounds (2, 4-di et hyl phenol, naphthal ene,
2- et hyl napht hal ene, acenapht hene, di benzofuran, diethylphthalate, fluorene, phenanthrene, anthracene
retene); the seni-volatile indicator conpound dehydroabietic acid; pesticides (gamma-BHC [ Li ndane],
hept achl or epoxi de); total netals (alumnum antinony, arsenic, barium calcium chromum cobalt, copper
iron, |ead, nagnesium nmanganese, potassium sodium zinc); and total cyanide, anmonia nitrogen, and total
phenol

Zone 2 G oundwater: Goundwater was sanpled from Zone 2, which is |ocated bel ow the refuse layer, at 24
well locations. Six sanpling rounds were conducted for Zone 2 wells located on landfill perineter berm one
round every other nonth, over a 12-nonth period during the RI. Zone 2 wells located in the landfill interior
were sanpled just once during the first sanpling round. Chenicals that were detected in 50% or nore of al
the sanples taken fromthe Zone 2-wells include the sem -volatile conpound bi s(2-ethyl hexyl)phthal ate; total
netal s (al um num barium calcium chromium iron, magnesi um nanganese, potassium sodium vanadiun); and
ammoni a nitrogen and total phenol

Deeper Zone G oundwater: Deposits beneath the Zone 2 consist of sand, silty sand, and clay and are
referred to as the Deeper Zone. Two nonitoring wells were installed in the deeper Zone, and one sanple was
taken fromeach of these wells during the first sanpling round. Chemcals that were detected in 50%or nore
of the sanpl es taken fromthe deeper zone wells include volatile organic conpounds (acetone, chloroform
2-but anone, toluene, total xylene); the sem -volatile organic conpound diethyl phthalate, the sem-volatile
i ndi cat or conmpound dehydroabietic acid; total netals (barium cadmum calcium iron, magnesi um nanganese,
pot assi um sel enium sodium zinc); and total cyanide, amonia nitrogen, and total phenol

5.3.2 O f-Source Data

Sanpl e data collected in off-source media (surface and subsurface soil, surface and subsurface sedinent,
surface water, and | eachate seeps) are briefly summari zed bel ow

Surface Soil: Surface soil was sanpled fromgrids extending into the wetlands around | eachate seeps and
fromfifteen locations in the high estuarine wetlands and salt marshes |ocated i medi ately west of the
landfill. In all, 106 off-source soil sanples were taken, including 5 replicate sanples collected by the

Respondents and 10 duplicate sanpl es taken by EPA

Chemicals that were detected in 50%or nore of all the soil sanples taken by the Respondents fromthe
hi gh estuarine wetlands, which are |ocated just off the western boundary of the landfill, include the
sem -vol atil e organi ¢ conpound i ndi cator dehydroabietic acid; polynuclear aromatic hydrocarbons
(phenant hrene, fluoranthene); total netals (alumnum arsenic, barium calcium chromum cobalt, copper,
iron, lead, magnesi um nanganese, nickel, potassium sodium vanadium zinc); and total cyanide

Chenical s that were detected in 50% or nore of all the soil sanples taken by the Respondents near the
| eachat e seeps include sem -vol atile organi c conmpounds (phenanthrene, fluoranthene, pyrene, chrysene,
benzo(b) fl uorant hene); the sem -volatile indicator conpound dehydroabietic acid; polynuclear aromatic
hydr ocar bons (phenant hrene, fluoranthene); and total netals, alum num arsenic, barium calcium chrom um
cobal t, copper, iron, |ead, magnesi um nanganese, nickel, potassium sodium vanadium zinc).

Subsurface Soil: Subsurface soil was sanpled near six of the |eachate seeps al ong the edges of the
landfill. Sanples were taken at 6-inch intervals to a depth of 2 feet. In all, 20 off-source subsurface soi
sanpl es were taken, including two duplicate sanples collected by EPA. Chemicals that were detected In 50% or
nore of all the subsurface soil sanples taken by the Respondents include semivolatile organic conpounds (1, 4-
di chl or obenzene, 2-met hyl napht hal ene, acenapht hene, di benzofuran, carbazole, pyrene, chrysene



bi s(2- et hyl hexyl ) pht hal ate, benzo(b)fl uoranthene); the sem -volatile indicator conpound dehydroabietic acid;
pol ynucl ear aronatic hydrocarbons (naphthal ene, fluorine, phenanthrene, anthracene, fluoranthene, pyrene);
the pestici de gamma- BHC (Li ndane); the pol ychl orinated bi phenyl ("PCB"') Aroclor-1242; and total netals

(al umi num arsenic, barium calcium chromium cobalt, copper, iron, |ead, magnesi um mnanganese, nickel

pot assi um sodi um vanadi um zinc).

Surface Sediment: Surface sediment was sanpled at 46 |ocations around the landfill. In all, 52 sanples
were taken, including six duplicate sanples collected by EPA. Chemicals that were detected in 50% or nore of
of f-source surface sedi nent sanpl es taken by the Respondents include: 4-Methyl phenol, phenol, phenanthrene,
fl uorant hene, pyrene, chrysene, benzo(a)pyrene, alumnum arsenic, barium calcium chromum cobalt, copper
iron, |ead, nagnesium nmanganese, nercury, nickel, potassium sodium vanadium and zinc

Subsur face Sedi nent: Subsurface sedi ment was sanpled at six of the sedinent sanpling |ocations. Sanples
were taken at 6-inch intervals to a depth of 2.0 feet. In all, 20 sanples were taken, including two duplicate
sanpl es coll ected by EPA. Chemicals that were detected in 50%or nore of all the off-source subsurface
sedi nent sanpl es taken by the Respondents include 2-Methyl napt hal ene, 4-nethyl phenol, di benzofuran
napt hal ene, acenapht hyl ene, fluorene, phenanthrene, anthracene, fluoranthene, pyrene, benzo(a)anthracene
chrysene, benzo(b)fl uorant hene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1, 2, 3-cd)pyrene,
benzo(g, h,i)peryl ene, alum num arsenic, barium calcium chronmum cobalt, copper, iron, |ead, magnesi um
manganese, nercury, nickel, potassium selenium sodium vanadium and zinc.

Surface Water: Surface water was sanpled at 18 locations around the landfill. Twenty sanpl es were taken
including two duplicate sanples collected by EPA. Chenicals that were detected in 50%or nore of all the
surface water sanples taken by the Respondents include the followi ng total netals: alum num barium calcium
and iron. 15

Leachate Seeps: Leachate was sanpled at 10 off-source around the landfill (leachate seeps SP0O2 through
SP11) and one on-source |location (SP01). Wth the exception of |eachate seep SPA, in general, |eachate seep
sanpl es were taken at the point where | eachate exited the perineter |landfill berm before discharging onto the

wet | ands surrounding the Site. Six sanpling rounds were conducted during the R, one every other nonth, for a
year. Fifty-five sanples were taken, including seven duplicate sanples collected by EPA. Chemicals that were
detected in 50%or nmore of |eachate sanples taken by Respondents during rounds 1 through 5 16 include

vol atil e organi c conpounds (benzene, chlorobenzene, total xylene, 1,4-dichlorobenzene); 8em -volatile organic
conpounds (2, 4-di net hyl phenol , napht hal ene, 2-net hyl napht hal ene, acenapht hene, di benzofuran, fluorine

phenant hrene, retene); the sem -volatile indicator conpound dehydroabietic acid; total netals (alum num
arsenic, barium calcium chromium cobalt, copper, iron, |ead, nagnesi um mnanganese, potassium nickel

sodi um vanadi um zinc); amonia nitrogen and total phenol. 17

Fi sh Tissue: Twenty-four conposite fish tissue sanples were taken fromtidal channels surrounding the
landfill. Some of the chenmicals that were detected in 50% or nore of all the fish tissue sanples include PCB
Arocl or-1254, mercury, arsenic, chrom um and vanadi um

15 Lead, which exceeded Anbient water Quality OGriteria at one off-source surface water
location, was detected in 40%of all off-source surface water sanples

16 The source of this summary of the | eachate seep data is Renedial Investigation Table 4-20,
entitled "Summary of Leachate Seep Water Analytical Results for Rounds 1 through 5.

Apparently, leachate data fromthe sixth round was not yet available for inclusion in this
Tabl e.

17 In many of the water nedia, dissolved metals were also detected in addition to total metals
In the | eachate seep sanples, for exanple, dissolved netals that were found in 50% or
nmore of all the sanples include alum num antinony, arsenic, barium cadnm um cal ci um
chrom um iron, nagnesium mnanganese, potassium nickel, sodium and zinc for Interim
Remedi al Action (the "Streaniined R sk Assessnent") include ingestion of on-source and
off-source soil, ingestion of fish or shellfish that have contacted | eachate, ingestion of
fish or shellfish in surface water near the Site, and ingestion of off-source sedinent.



5.4 EXPCSURE PATHWAYS

The results of Site studies indicate that contami nants are mgrating fromthe landfill to the
surroundi ng environnent. Table 5-1 |ists chemicals that have been found in various on-source and of f-source
nmedi a. The hi gh nunber of chemicals that are conmon across different media, in conbination with information
that has been | earned about the Site geol ogy and hydrogeol ogy, indicates that water infiltrating the waste
mobi | i zes chemicals in the waste, and then transports themoff site via the perinmeter |eachate seeps and Zone
2 ground water. These chenicals fromthe landfill have subsequently accunul ated in off-source nedia including
surface soil, subsurface soil, surface sedinent, subsurface sedinent, and fish tissue. Page 6-6 of the R
concl udes that surface soil chem cal concentrations were highest nearest the seeps di scharge points and | ower
further fromthe seeps, which suggests that chenmicals mgrating fromthe landfill are likely causing el evated
chem cal concentrations in off-source areas.

There are many potential routes, or pathways, by which exposure to landfill contam nants can occur
Fi gure 5-5 shows a Human Health Conceptual Site Mdel, which describes the potential pathways for human
exposure to Site contam nants. Potential pathways evaluated in the streaniined baseline R sk Assessment

Figure 5-6 is an Ecol ogi cal Conceptual Site Mdel, which shows the potential exposure pathways for
ecol ogi cal receptors including aninals and plants. Potential pathways for ecol ogical receptors evaluated in
the Streamined R sk Assessnent include plant and subsequent bird and nammal uptake of contam nants in

of f-source and on-source soil; invertebrates and fish uptake associated with | eachate, off-source and
on-source surface water; and invertebrate uptake associated with off-source sedinent. As Figures 5-5 and 5-6
indicate, additional potential exposure pathways for terrestrial and aquatic organi sms and humans will be

eval uated in a conprehensive baseline risk assessnment whi ch EPA has begun to prepare.

Peopl e that use the on-source or off-source areas of the Site are potentially exposed to contami nants in
or emanating fromthe landfill. People that could be exposed include current and future recreational users
and future industrial or commercial users.18 Potentially exposed ecol ogical popul ations include Plants on or
near the site; and aninmals, including fish, otter, rodents, water fow, and raptors that use the Site or the
wet| ands surrounding the Site.

6. 0 DESCRI PTI ON OF SI TE RI SKS

Usi ng sanpl e data collected fromthe Site, the U S. Environmental Protection Agency (EPA) conducted a
stream i ned baseline risk assessnent to evaluate the health and/or environmental problens that would result
if the contam nation is not addressed. This qualitative analysis, called the Tulalip Landfill Ri sk Assessnent
for InterimRenedial Action, August, 1995 19 (the "Streanlined R sk Assessnent"), has been prepared in
accordance with the National Contingency Plan (NCP) and EPA gui dances on risk assessnments and presunptive
remedi es. "

18 Light industrial or comercial use is consistent with potential future |and uses as

identified by the Tulalip Tribes (see "Big Flats Land Use Prograni, Tulalip Tribes of
Washi ngton, July 10, 1994, in the adm nistrative record).

19 The Tulalip Landfill R sk Assessment for Interim Renmedial Action is a streamined baseline
ri sk assessnment as descri bed by EPA guidance -- see Streamining the RI/FS for CERCLA
Muni ci pal Landfill Sites (OSVER Directive: 9355.3-11FS, Decenber, 1990, page 3, section
entitled "Streamining the Baseline R sk Assessment." See al so the Responsi veness Sunmary
for this ROD.

The preanble to the National Contingency Plan (NCP) and EPA gui dance provides information on how EPA
suggests ri sk assessments may be conducted at Superfund sites of varying scope and conplexity. The
Streantined R sk Assessnent is consistent with the NCP preanbl e | anguage, which enphasi zes a "bias for
action" in howto balance the need for pronpt, early actions against the need for definitive site
characterization. The NCP states:

"EPA expects to take early action at sites where appropriate, and to renediate sites in phases using
operable units as early actions to elinmnate, reduce or control the hazards posed by a site or to
expedite the conpletion of total site cleanup. In deciding whether to initiate early actions, EPA nust
bal ance the desire to definitively characterize site risks and anal yze alternative renedi al approaches
for addressing those threats in great detail with the desire to inplenent protective measures quickly.
Consi stent with today' s nanagenent principles, EPA intends to performthis balancing with a bias for
initiating response actions necessary or appropriate to elimnate, reduce, or control hazards posed by a
site as early as possible."

* x %



"To inplenent an early action under renedial authority, an operable unit for which an interimaction is
appropriate is identified. Data sufficient to support the interimaction decision is extracted fromthe
ongoing RI/FS that is underway for the site or final operable unit and an appropriate set of
alternatives is evaluated ... A conpleted baseline risk assessnent generally will not be avail able or
necessary to justify an interimaction."

* x %

"Qualitative risk information should be organi zed that denonstrates 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).

The Streamined R sk Assessment was devel oped in accordance with this |anguage. Consistent with the
presunptive renedy gui dance for streamining the RI/FS process, the R focused on characterizing areas where
contami nant mgration away fromthe landfill was suspect ed.

In conpliance with the NCP and EPA gui dance, the Streanlined R sk Assessnent conpares chem ca
concentrations found in various nedia (for exanple: ground water; |eachate exiting the landfill; surface
soil, water, and | eachate on the landfill surface; and sedinments and soils adjacent to the landfill) at the
Site with what are hereinafter referred to as "conpari son nunbers".20 These conpari son nunbers are
establ i shed standards and criteria, and cal cul ated risk-based concentrations, that are generally
considered to be protective of human health and the environment." These conparison nunbers, with the
exception of the soil risk-based concentrations, have been established or devel oped under federal or state
| awns.

The Streamlined R sk Assessment assumes a commercial/industrial future use exposure scenari o because this
is consistent with the Future Land Use Plan" that the Tulalip Tribes have devel oped for the Site. A
resi dential exposure scenario was not used. The Tribes have designated the landfill surface for recreation
and possi bl e econom ¢ devel opnment in the formof comrercial or light industrial use, and the surrounding
wet| ands are designated for preservation as wetlands for traditional hunting and fishing

In addition to the conpleted Streanmined R sk Assessment, EPA is currently preparing a conprehensive
basel i ne risk assessnment for the off-source area of the Site. This conprehensive baseline risk assessnent
wi || support decisions on the need for response actions in the off-source area

20 After evaluating public coments on the Proposed Plan, it is apparent to EPA that sone
comrentors were msled by EPA's use of the phrase "screening criteria" in the Streamined Ri sk
Assessment to refer to standards, criteria, and risk-based concentrations used in the
stream i ned Ri sk Assessnent. To clarify this issue, EPA is using the nore accurate phrase
"conparison nunbers" to refer to these standards, criteria, and risk-based concentration. EPA
notes that these conparison nunbers have been selected for use in the Streanlined R sk
Assessnent for the purpose of evaluating potential risks posed by the Site. These conpari son
nunbers are not necessarily ARARs.

21 Water quality standards and criteria are not necessarily protective of wildlife or benthic
organi sns. EPA has been eval uating how to produce water quality criteria that are protective
of wildlife. The salient issues in EPA's effort include eval uating bi oaccumul ation (from al
routes of exposure; food, sedinent, water, etc.), bioconcentration (usually just through
exposure to water), and biomagnification (increasing tissue concentrations with hierarchy in
the food web). Some of the first contamnants to be evaluated in this nmanner include rnercury
and DDT, two contam nants that are discharging fromthe Site. Water quality standards and
criteria may be nade nore stringent in the future to address these concerns (EPA notes
however, that ARARs for this interimrenedial action are frozen when this interimROD is
si gned) .

22 Big Flats Land Use Program Tulalip Landfill Rermedial |nvestigation and Feasibility Study
(July 10, 1994).

6.1 HUVAN HEALTH EVALUATI ON

The human health evaluation in the Stream ined R sk Assessnent sel ects conpari son nunbers that represent
concentration |levels that are considered to be protective of people using the site for commercial/industria
purposes, and then conpares site-specific analytical data to these conparison nunbers. In general, conparison
nunbers include established standards, criteria, and risk-based concentrations. Various nmedia on and adj acent
to the landfill, including surface water, ground water, surface soil, subsurface soil, |eachate seeps
surface sedi nent, and subsurface sedi nent, were sanpled during the Renedial |nvestigation. The Stream i ned



Ri sk Assessnment conpares the sanple results fromthese nedia to the conparison nunbers, and exceedences of
t he conparison nunbers are summari zed and report ed.

Hurman heal th conpari son nunbers for soils and sedinments were derived fromtwo sources. A
comrerci al /industrial scenario was assurmed for selection of soil and sedinent conparison nunbers conpari son
nunbers for a recreational scenario were unavail able). For each chemical, the |ower of the two val ues derived
fromthe foll ow ng sources was sel ected

. EPA Region 3 risk-based concentration tables for industrial exposures

. Model Toxics Control Act (MICA) Method C val ues for industrial/conmercial exposures (Chapter
173-340- 740 Washi ngton Admi ni strative Code, Washington Departnent of Ecol ogy, 1995)

The Region 3 risk-based concentrations have been devel oped by EPA using R sk Assessment Quidance for
Superfund (EPA, 1989) algorithns and toxicity information contained in both EPA's Integrated Ri sk |Infornmation
System (I RIS) database and Health Effects Assessnent Sunmary Tabl es (HEAST). Region 3 updates these
concentrations on a quarterly basis. The Region 3 risk-based concentrati ons are considered to be protective
of the ingestion pathway, but are not considered to be protective of other potential exposure routes such as
i nhal ation, nor would they be expected to prevent contam nant nigration, such as contam nants |eaching from
soil to ground water or surface water

For surface water, |eachate, and ground water that discharges to surface water, conparison nunbers were
cal cul ated based on the indirect pathway of ingestion of seafood harvested from surface water near the
landfill, using:

. EPA Water Quality Standards: Establishnent of Nuneric Criteria for Priority Toxic Pollutants;
States Conpliance Final Rule (EPA, 1992).

The conpari son nunbers were cal cul ated based on a 1x10-6 cancer risk, assum ng consunption of 6.5 gmof fish
per person per day. This consunption rate was based on a national average; however, this rate is likely bel ow
the fish consunption rate of Tulalip Tribal menbers. A nore realistic (i.e., higher) exposure consunption
rate for Tribal nenmbers will be devel oped and used in the conprehensive baseline risk assessnent for the Site
FS, which will evaluate the need for additional response actions for the off-source area. Human health

conpari son nunbers for specific contam nants in specific nedia are provided in Table 6-1.

Site-specific data were eval uated agai nst the conparison nunbers. Chem cals that exceed the human health
conpari son nunbers were found in | eachate exiting the perinmeter landfill bermthrough the | eachate seeps,
of f-source surface sedi ments, off-source subsurface sedi nents, off-source surface soils, and off-source
surface water in the tidal channels near |eachate seeps. Results of the conparison of Site data to human
heal t h conpari son nunbers are shown in Table 6-2. This table includes infornation on the frequency of
exceedences in each medi um

Chenicals found in the | eachate discharging fromthe perineter bermthrough the | eachate seeps that were
neasured at |evels at |least an order of magnitude (ten tines) higher than the human heal th conparison nunbers
include 4,4'-DDT, 4,4'-DDD, 4,4'DDE, aldrin, Aroclor-1016, Aroclor-1232, Aroclor-1254, arsenic
benzo(a) ant hracene, benzo(a)pyrene, benzo(b)fl uoranthene, benzo(k)fluoranthene, chrysene, dieldrin
i ndeno( 1, 2, 3-cd) pyrene, heptachl or, and heptachl or epoxi de.

Chemi cal s exceeding the conparison nunbers in soils and sediments adjacent to the landfill surface
include Aroclor 1242 and Aroclor 1248, arsenic, beryllium heptachl or epoxide, and polycyclic aromatic
hydrocarbons (PAHs). O these, arsenic had the highest frequency of exceedance (98 to 100 percent in soi
and sedi nent sanpl es taken adjacent to the surface of the landfill).

The RI/FS approach for evaluating Zone 2 ground water was to neasure ground water chem ca
concentrations at 13 perineter landfill bermwells. Based on this data fromthe bermwells, the Respondents
used a ground water nodeling technique to predict the degree of contam nant dilution that woul d be expected
between the bermwells and the | ocation where Zone 2 ground water enters the sloughs, which is where
sedi nent-dwel I i ng organi sns woul d be inpacted and, according to State law, is where State water
qual ity standards nmust be applied. The results of the Respondents' ground water nodeling indicated that, in
general, one would expect contam nants in the bermwells to be diluted by a factor of 5 to 9 by the tine they
reached the sloughs. This of average concentrations would result primarily fromthe contani nated ground water
neasured at the berns beconming diluted frommxing with cleaner, uncontam nated ground water as it noved
toward the sl oughs.

Assum ng a concentration reduction at the | ow end of the range predicted by the nodeling, 5 tines
arseni ¢ woul d be expected to exceed the human health conpari son nunbers at the | ocation where Zone 2 ground
wat er enters the sl oughs:



Chenmi cal Frequency of Exceedances

Arsenic - total 17/ 73
Arsenic - dissolved 3/ 26

Assum ng a concentration reduction at the high end of the range predicted by the nmodeling, 9 tines,
arsenic still exceeds the comparison nunbers at the sane frequency at the |ocati on where Zone 2 ground water
enters the sl oughs:

Cheni cal Frequency of Exceedances
Arsenic - total 17/ 73
Arsenic - dissolved 3/ 26

Based on this evaluation, and if the concentration reduction factor predicted by the nodeling (5 to 9
tinmes) between the bermwells and the Zone 2/slough interface is assuned, 23 arsenic woul d be expected to
exceed the human heal th conparison nunbers at the | ocation where Zone 2 discharges to surface water.

Figure 6-1 is a nap of the Site that shows sanpling |locations of the nost significant site data
exceedences of the human heal th conparison nunbers. Sanple data at the |ocations shown in this Figure exceed
t he conpari son nunbers by at | east an order of magnitude

In addition to information regardi ng chem cal contam nants at the Site, EPA presented a summary of
m crobi al data from sanpl es taken over a period of twenty years at and around the Tulalip Site. See
Streanml i ned R sk Assessnent Appendix C

23 EPA believes the Respondents' nodeling effort is not sufficiently conservative for a nunber
of reasons. For exanple, the Respondents' nodel, a nodel called Seep-W assuned that the
di stance between the Zone 2 perineter bermwells and the sloughs was 300 feet. However, at
sone locations at the Site this distance is significantly less than 300 feet (at the old
barge canal entrance, for exanple, the distance between the bermand the slough is 0 feet).
Also, it is possible that Zone 2 | eachate is surfacing in sone of the tidal channels in the
wet | ands between the landfill berm and the sloughs, for which the nodel does not account. A
nmore conservative nodeling effort that accounted for issues such as these may have resulted
in a lower predicted concentration reduction range than that predicted by the Respondents.

Anal yses of water sanples taken fromthe Site indicate the presence of opportunistic pathogens that are
resistant to antibiotics.

6.2 ECOLOG CAL EVALUATI ON

The ecol ogi cal evaluation in the Streamined R sk Assessnment sel ects or devel ops conpari son nunbers that
represent concentration |evels considered to be protective of ecol ogical receptors, and then conpares
site-specific data results to the conpari son nunbers. In general, conparison nunbers include established
standards, criteria, and risk-based concentrations. Various nedia on and near the landfill, including surface
wat er, ground water, surface soil, subsurface soil, |eachate seeps, surface sediment, and subsurface
sedi nent, were sanpl ed during the Renedial Investigation. The Streamined R sk Assessnment conpares these
sanple results to the conpari son nunbers, and site data exceedences of the conparison nunbers are sunmmari zed
and reported.

The Streamined R sk Assessnment sel ects or devel ops comnpari son nunbers that are considered to be
protective of ecological receptors in the vicinity of Tulalip Landfill. Conparison nunbers for sedinents are
equi val ent to the Washi ngton State Sedi nent Managenent Standards. The sedi nent conpari son nunbers are
dry-wei ght nornalized Apparent Effects Threshol d AET) concentrations which, if nornalized for organic carbon
are equivalent to the Sedi ment Managenent Standards. AETs are used because Site data were reported on a dry
wei ght basis, and, on a dry-weight basis, AETs are equivalent to the Washington State Sedi nent Standards
(Chapter 173-204 WAQ).

For surface water, groundwater, and |eachate discharges, the Streaniined R sk Assessnment sel ects
conparison nunbers that are considered protective of aquatic life. 24 The federal criteria described under
the authority of the Cean Water Act (CWA) Section 304(a) are designed to protect all water bodies across
the nation. In addition, these or nore stringent criteria have been adopted as standards by Washi ngton State.

For a given chemcal, the nost conservative of the State standard or the federal criterion has been
sel ected as the conparison nunber. Application of freshwater versus marine conparison nunbers is based on the
salinity of the receiving water body and the types of plant and ani mal communities present.



24 Relatively recent changes to the National Toxics Rule were published after devel opment of the
Stream i ned Ri sk Assessnent. However, these National Toxics Rule changes woul d not have

significantly changed the results of any anal yses, and woul d not have changed any concl usi ons,
in the Streamined R sk Assessnent.
For exanple, data from on-source pooled water and | eachate seep SP-01 were conpared to the nore stringent of:
. Washi ngton State acute and chronic fresh Water Quality Standards (Ecol ogy, 1992)
. Federal acute and chronic freshwater Arbient Water Quality Criteria (AWX) (EPA, 1992b)

Data from of f-source surface water, groundwater, and perineter berm| eachate seeps discharging directly to
of f-source wetl ands were conpared to the-nore stringent of:

. Washi ngton State acute and chronic marine Water Quality Standards (Ecol ogy, 1992)
. Federal acute and chronic narine Anbient Water Quality Oriteria (AWX) (EPA, 1992b)

Conpari son nunbers used in the ecol ogi cal evaluation for specific contamnants in specific nedia are provided
in Table 6-3.25

The Streamined R sk Assessment conpared site data to the conparison nunbers. Chenical s-exceed the conparison

nunbers in sanpl es taken fromon-source surface water, on-source soil, Zone 1 groundwater, Zone 2
groundwat er, | eachate discharging through the perinmeter berm|eachate seeps, off-source surface soil, off-
source subsurface soil, off-source surface water, off-source surface sedinent, and of f-source subsurface

sedinent. Tables 6-4 and 6-5 summari ze the chemcals found in these on-source and off-source nedia at the
Site that exceed the ecol ogi cal conparison nunbers, and al so provide informati on regardi ng the frequency of
t he exceedences.

Chenical s neasured at levels at |least ten tines higher than the ecol ogi cal comnparison nunbers include
pesticides (4,4 -DDT, heptachl or epoxide, and aldrin), PCBs (Aroclor 1016 and Aroclor 1232), copper, cyanide,
endrin, lead, nercury, zinc, nickel, chromum acenaphthene, naphthal ene, fluorene, and 2- nethyl napht hal ene.

Chemicals found in off-source wetland soils near six of the | eachate seeps exceed conpari son nunbers,
and chem cal s exceed conparison nunbers in subsurface soils at five of the six | eachate seeps tested.
Chemi cals found in | eachate exceeded conparison nunbers at |east once in nost of the el even seeps that were
tested. Chenical s exceedi ng conparison nunbers in Zone 1 ground water included total metals (copper, |ead
ni ckel, and zinc), and ammonia nitrogen, total cyanide, and heptachl or epoxide

25 AWQX calculations in the interimROD Tables are based on a pH of 7.8 and hardness of 100 ppm
CaC031 which are within ranges that have been nmeasured at the Site.

The RI/FS approach for evaluating Zone 2 ground water was to neasure ground water chem cal
concentrations at 13 perinmeter landfill bermnonitoring wells. Gound water sanples taken directly fromthe
Zone 2 nonitoring wells showed that total netals (copper, |ead, chromium and nickel), total cyanide, and
amoni a ni trogen exceeded surface water conparison nunbers in nany of the sanples. Based on this data from
the bermwells, the Respondents used a ground water nodeling technique to predict the degree of contam nants
dilution that would be expected between the bermwells and the | ocati on where Zone 2 ground water enters the
sl oughs, which according to State lawis where State water quality standards nust be applied. The results of
t he Respondents ground water nodeling indicated that, in general, one would expect contam nants 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 nodeling, 5 tines, the followi ng contam nants woul d be
expected to exceed the ecol ogi cal conparison nunbers at the | ocation where Zone 2 ground water enters the
sl oughs

Cheni cal Frequency of Exceedances
Cyanide - total 1/ 13
Ni ckel - total 7173
Ni ckel - dissol ved 2/ 26
Ammoni a Nitrogen 73/ 73

Assumi ng-a concentration reduction at the high end of the range predicted by the nodeling, 9 times, the
follow ng contam nants are predicted to exceed the ecol ogical conparison nunbers at the | ocati on where Zone 2



ground water enters the sloughs:

Cheni cal Frequency of Exceedances
Cyani de-t ot al 1/ 13
N ckel -t ot al 1/ 73
Ammoni a- ni trogen 73/ 73

Based on this-evaluation, and if the concentration reduction factor predicted by the nodeling (5 to 9
times) between the bermwells and the Zone 2/slough interface is assumed, 26 the contami nants |isted above
woul d be expected to exceed the ecol ogical conparison nunbers at the | ocati on where Zone 2 di scharges to
surface water

26 See footnote 19

Figure 6-2 is a map of the Site that shows sanpling | ocations where the nost significant site data
exceedences of the ecol ogical conparison nunbers occur. Sanple data at the |ocations shown in this Figure
exceed the conparison nunbers by at |east an order of nagnitude

6.3 ASSESSMENT COF SITE

The results of the Streantined R sk Assessnent indicate that there are a significant nunmber of
exceedances of human health and ecol ogi cal conparison nunbers in nost of the nedia at the Site. Exceedences
were found in | eachate, surface water, ground water, soils, and sedinents at the Site. These exceedances
indicate the potential for adverse effects to people that use the Site, and to aninals and plants that live

on or near the landfill and cone into contact with these media. The Rl data establishes a clear |ink between
contam nation leaving the landfill and that found in adjacent areas. Many of the chem cals that exceeded
conparison nunbers in soil and sedinent sanples taken near the landfill |eachate seeps were also detected in
| eachate seeping fromthe landfill surface and berm EPA does not consider ecol ogical risks as having adverse

implications only for the environnent. Ecol ogi cal risks also inpact human heal t h.

Site data that exceed the chem cal conparison nunbers, which are considered to be protective of plants,
mammal s, and aquatic organi sns, indicate that many plants and organi snms may be at risk from exposure to
hazar dous substances at the Site. See Streaniined R sk Assessnment pages 4-9 and 4-10, and Appendix A Soil
concentrations that are toxic to plant life indicate that the nore sensitive plant species, and ani mals such
as field mce and waterfow that feed on them may be adversely affected. Increased nortality to plants al so
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 organi sns but also animal predators higher on the food chain,
such as hawks, eagles, and sal non. Sone chem cals, such as DDT and PCBs, tend to increase in concentration as
they nmove up the food chain, and may represent higher risks for predators. For exanple, shrews may becone
contam nated fromingesting earthworns that live in contamnated soils. If field nmice and shrews die as a
result of the contami nation, then predators |ose themas a food source. If the field mce and shrews
accumul ate contam nants but don't die, their predators may be at risk from el evated cont ani nant
concentrations in their food supply.

The presence of these chenicals at concentrations above the conparison nunbers indicates that there are
rel eases of hazardous substances that pose actual or potential threats to aninmal and plant life in the
wet| and areas around Tulalip Landfill. In addition, data collected during the R show the presence of
chem cal s of concern (for exanple, cadm um chromum and nickel) in sculpin (a species of fish) found in the
tributaries surrounding the Site. Wtlands are considered sensitive habitats and are protected under the
Clean Water Act. They have attained national recognition as critical areas for inportant ecol ogical functions
such as avian roosting, feeding, and breeding; fish and invertebrate nurseries; nutrient inport and export;
flood control; and sedi ment trapping. Wtland areas serve as critical habitat to aninmals during the sensitive
life-stages of reproduction and rearing. Many kinds of birds such as waterfow , shorebirds, eagles and
fal cons use the wetland areas surrounding Tulalip Landfill for feeding and rearing of young. (Estuarine and
mari ne fish and invertebrate species use wetland areas for reproduction and rearing of juveniles; therefore,
nore sensitive |ife-stages are likely to be present during certain periods of the year). It is inportant to
ensure these sensitive life-stages are protected fromstress in the formof chem cal contanination or
deterioration of habitat quality.

In addition to the inportance of protecting the estuary wetlands frompotentially harnful concentrations
of chemicals that exceed the conparison nunbers, it is also inportant to reduce the total |oading of
contam nants fromthe landfill to the estuary. Wen contamnants |eave the landfill they enter the nearby
ecosystens which include wetlands and sl oughs. Contaminants in the | eachate seeps (accounting for
approxi mately 5-35% of the | eachate leaving the landfill) are also found in the nedia surroundi ng the
landfill, strongly indicating a transport pathway fromthe landfill to the nearby ecosystens. The strongest



i ndi cation of novenment of bioaccunulative contam nants fromthe seeps to surrounding nmedia cones from
| eachate seep | ocations SP0O8 (for DDT) and SP09 (for PCBs)

Simlarly, contanminants found in the ground water within the landfill are nost likely noving with the
ground water into the surroundi ng ecosystens (estimated as about 65%to 95% of the total, |eachate
transport). Like the | eachate seep contani nants, these ground water contam nants can accunul ate in sedi ments
as the ground water contacts the nearby surface waters (tributaries, tidal creeks, and the sloughs). Based on
t he exceedances of conparison nunbers in Zone 2 ground water in the bermwells and predicted through ground
wat er nodeling at the sloughs, it is appropriate to conclude that discharges fromthe landfill are resulting
in exceedances of hunman health and ecol ogi cal conpari son nunbers at the | ocation where Zone 2 ground water
di scharges to surface water, which represents a potential threat to human health and the environnent.

Based on the Rl ground water nodeling, chem cals of concern at the |ocation where Zone 2 ground water
di scharges to the sloughs include arsenic (for human health); and cyani de, nickel, and anmmonia (for
ecol ogi cal receptors). EPA notes that ammonia nitrogen (i.e., ammoni a) exceeds conparison nunbers in al
sanpl es taken at the high end of the predicted concentration reduction range (73 of 73). Based on the |oading
rate estimates provided in R Table 5-14, the yearly discharge rate of ammonia fromthe entire Site would be
approxi mately 2971 I bs., or about 1.5 tons. Approximately 65%to 95% of the total |eachate at the Site
di scharges through Zone 2, so the contribution fromthe Zone 2 wells would be in range of 1931 I bs. to 2822
Ibs. (1to 1.5 tons; per year

Al t hough dilution of dissolved or suspended material and contami nants will undoubtedly occur as |eachate
or ground water noves away fromthe landfill, there is significant potential for several classes of
contam nants to associate with organic nmaterial and other particles, accunulate in sedi nents, and becone
incorporated into the food webs in the ecosystens surrounding the landfill. O particular concern, because of
extrenely wel | -docunented i nformation el sewhere, are persistent and bi oaccunul ati ve contam nants such as DDT
(and other historical pesticides), PCBs, and netals.

The predicted toxicity of contaminants in the | eachate seeps and groundwat er has been eval uated using
standard approaches (conparison with avail abl e standards, criteria, risk-based levels, etc.). Existing data
show cl ear indications of toxicity fromlandfill sources. At |eachate seeps in particular, DDT and two PCB
Aroclors (1016 and 1232) had exceedences of 13-49, 16-40, and 33-194 times the ecol ogical water quality
criterion, respectively. These consistent, high | evel exceedences underscore the concern that the | eachate
seeps represent an ongoing source that | oads these persistent and bi oaccunul ati ve contami nants into the
surroundi ng ecosystens. O simlar concern is nercury, which had concentrations in the | eachate up to 15
tines the water quality criterion. Even though these concentrations are likely to decrease with distance from
the seep source, constant |oadings could naintain the presence of these conmpounds in the surroundi ng
of f - source mnedi a.

One reason the landfill poses a problemfor its surroundings is its relatively |arge size. The |andfil
perineter (approximately 5,300 feet) fronts over 2 mles of off-source, ecologically significant wetl ands.
The landfill contributes a significant anount of |eachate to the estuary, estimated between 26.3 to 188.1

mllion gallons each year

For information regarding potential linitations regarding the data use and interpretation, see
Streanm ined R sk Assessnent Section 4.6 - Uncertainty Analysis. Sanples taken for the Renedial |nvestigation
show that "reference" wetland areas |ocated a short distance fromthe |andfill have el evated | evel s of
man- made chemcals. EPA's interpretation of these results is that this contamnation in off-Site reference
areas suggests that the wetlands and sloughs in the vicinity of the landfill are already at risk from
contam nant | oading, fromsources 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
contami nation to the surroundi ng estuary. Contai nment of the landfill source area is expected to reduce
chem cal |oadings to off-source areas

The nature and extent of contamination at Tulalip Landfill and the associated potential risks as
deternmined fromthe Stream i ned R sk Assessnent require renmedial action to be taken at the Site. Conparison
of the neasured Site chenical concentrations to the human heal th risk-based and ecol ogi cal effects-based
standards and criteria established under other environmental |aws, and risk-based chem cal concentrations,
reveal s significant potential risks to humans and the environnent. Based on the RI/FS and findings in the
Stream i ned R sk Assessnent, EPA finds that actual or threatened rel eases of hazardous substances fromthe
Site, if not addressed by the selected alternative, may present an i nmnent and substantial endangernment to
public health, welfare, or the environnent. The qualitative risk infornation provided in the Streaniined R sk
Assessnent denonstrates that renmedial action is necessary to stabilize the site and to prevent further
degradation of off-source areas as a result of chem cal discharges fromthe Site

Based on the microbial data collected fromthe Site, EPA concluded in the Stream i ned R sk Assessnent
that "mcrobial contami nation at the site nay pose a potential risk to humans.”



7.0 CLEANUP OGBJECTI VES FOR THE | NTERI M REMEDI AL ACTI ON

Based on the results of the Rl and the Streanmlined Ri sk Assessnent, the extent of contami nation at the
Site includes the follow ng:

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

. | eachate exiting the bermthrough seeps and discharging to the wetlands and tidal channels
adj acent to the landfill;

. the landfill surface, including surface soils, pooled water on the landfill surface and at
| east one | eachate seep on the landfill surface;
. Zone 2 ground water beneath the waste mass that noves beneath the adjacent wetlands and

di scharges directly into the sloughs and possibly the tidal channels;
. sedinents and soils adjacent to the landfill; and
. fish that live near the landfill.
The purpose of establishing Renedial Action Objectives (RAGs) is to help ensure that the sel ected
remedi al action will be protective of human health and the environment by effectively containing waste at the
Site and to mnim zing exposure of humans and ecol ogi cal receptors to Site contaninants. The RACs for the

interimrenedial action are:

Zone 1 leachate: Elimnate mgration of |eachate that exceeds surface water ARARs from through, and
under the source area berm

Soil/landfill contents/source surface water: Prevent direct contact with, and ingestion of, landfill
contents, contam nated soils, and contam nated surface water on the landfill surface;
Mnimze infiltration: Mnimze infiltration into the landfill wastes and resulting contam nant

| eaching to ground water.

Zone 2 ground water: Mninmize mgration of contanmi nated ground water at |evels exceeding surface water
ARARs, and prevent use of contam nated ground water;

Stormwat er runoff and erosion: Prevent detrinental inpact to adjacent off-source wetlands and surface
wat er bodies due to stormmvater runoff fromthe landfill cap surface;

Landfill gas: Prevent inhalation and release of landfill gas exceeding anbient air standards
establ i shed by the Puget Sound Air Pollution Control Authority (PSAPCA). Manage |andfill gas to prevent
stress on a cap system

Wetlands: M nimze | oss of off-source wetlands, and mtigate for any destruction of or danage to
of f-source wetlands fromthe renedi al action;

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

The point of conpliance for Zone 1 ground water (i.e., the | eachate seeps) shall be the point at which
| eachate exits the exterior face of the perinmeter landfill berm The point of conpliance for Zone 2 ground
wat er shall be the |ocation where Zone 2 ground water discharges to surface water.

27 Inclusion of this RAO is recommended by EPA gui dance. See Presunptive Remedy for CERCLA
Muni ci pal Landfill Sites (EPA 540-F-93-035, Septenber 1993), page 5.

7.1 SUWARY COF MAJOR APPLI CABLE REQUI REMENTS

This section and the follow ng section (Section 7.2) sunmmarize sone of the major applicable or rel evant
and appropriate requirenents ("ARARs") that have been identified as part of the analysis of the proposed
alternatives. This section sunmarizes requirenents that are "applicable" to the interi mrenedial action, and
Section 7.2 summari zes requirenents that are and appropriate.” A nore detail ed discussion and anal ysis of
these and ot her 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 sumary



fashion in order to assist the reader with the discussions contained in the "Description of Alternatives" and
the "Summary of the Conparative Analysis of Alternatives" sections of this interimaction ROD. The fol |l owi ng
requirenents are applicable to the interimrenedial action:

Section 402 of the Cean Water Act ("CWA') — 33 U.S.C. § 1342

Normal | y, any sort of action that results in dredging or filling wetlands is governed by Section 404,
not 402, of the CWA. However, in Novenber 1984, the U S. Arny 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
woul d 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 pernit regul ations contain provisions for discharge limtations, nonitoring requirenents,
and best managenent practices. Because this interimaction is being conducted entirely on-site, Section
121 (e) of CERCLA does not require that a NPDES permt be issued to cover these on-site discharges. However,
this interimaction will meet all substantive requirenents of the NPDES permt programfor any on-site
di schar ges.

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

Section 404 of the CWA regul ates the discharge of fill material into the waters of the U S., including
wet | ands. Section 404 is relevant and appropriate for the off-source areas of the Site. The guidelines for
this programare set forth in 33 CF. R Parts 320 through 330 and 40 CF. R Part 230, and are established to
ensure that proposed di scharges are evaluated with respect to inpacts on aquati c ecosystens.

Clean Air Act (42 U S.C. 88 7401 et seq.) -- National Prinmary and Secondary Ambient Air Quality
Standards, 40 CF. R Part 50.

These regul ati ons govern em ssions 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 neet federal air
qual ity standards.

7.2 SUWARY OF MAJOR RELEVANT AND APPRCPRI ATE REQUI REMENTS

The following sunmari zes sonme of the major requirenents that are relevant and appropriate for the
interimrenedi al action:

Federal Water Pollution Control Act/d ean Water Act
33 U . S.C. 88§ 1251-1376; 40 C.F.R Parts 100-149

These statutes and their inplenenting regul ati ons govern di scharges of water and wastewater to sewers,
surface water, and site runoff that is directed to a water body subject to the Acts. They establish point
source standards for discharges into surface water bodies under the National Pollutant D scharge Elimnation
System ("NPDES"'). They al so establish anbient water quality criteria ("ANMX') for the protection of aquatic
organi sns and hunman heal t h.

Washi ngton State Mddel Toxics Control Act ("MICA') —
RCW Chapt er 70. 105D, WAC Chapter 173-340

The State of Washi ngton MICA contains nunerical cleanup standards for groundwater, surface water, soils,
air, and sedinents. The MICA regul ations that pertain to the Tulalip Landfill are the groundwater and surface
wat er cl eanup standards contained in WAC 173-340-720 and -730. These regul ations are rel evant and appropriate
for groundwater and "surface waters of the state" that are affected or potentially affected by a rel ease of a
hazar dous substance to those waters.

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

These statutes, through their inplenmenting regulations, require the use of all known avail abl e and
reasonabl e technologies in the treatnment of wastewater prior to a rel ease or discharge of such wastewater
into waters of the State. These statutes do not contain any nunerical criteria or standards. However, the WAC
173- 201A regul ations i nplenent the federal requirement that the state develop a water quality control plan.
These regul ations contain both narrative and quantitative linmtations for protection of surface waters by



regul ating discharges to sewers and surface waters, and establish discharge limts for water quality
paraneters and toxi ¢ substances.

Federal Solid Waste Miunicipal Landfill Requirements -- 40 CF.R Part 258

These rel evant and appropriate regulations require that landfills be closed to neet certain perfornance
st andards governing surface slopes, landfill cover construction, and revegetation.

M ni mal Functional Standards ("M-S') for Solid Waste Handling, WAC Chapter 173-304

These rel evant and appropriate-regulations require that landfills be closed to neet certain perfornance
st andards governi ng surface slopes, landfill cover construction, and revegetation.

Washington State Clean Air Act (RC W 70.94): Puget Sound
Air Pollution Control Authority ("PSAPCA') Regulations | and 111

These regul ati ons govern em ssions of particulates and certain priority pollutants to the air from
on-site sources. The State Clean Air Act and PSAPCA regul ations are rel evant and appropriate requirenents
whi ch woul d ensure that enissions fromthe interimrenedial action will be perforned in conpliance with
the substantive requirenments of a PSAPCA pernit. However, on-site actions will not require a PSAPCA pernmit.

The PSAPCA Cui del i nes For Acceptabl e Arbient Levels ("AALs") are not ARARs because they are
non- pronul gat ed gui dance, but instead are guidelines "to be considered" ("TEC') when inplenenting the
sel ected renedy. The AAL guidelines specify that actions producing air em ssions nust neet the guidelines.
They are used to hel p i npl enent PSAPCA Regul ation |11, which governs releases of toxic air pollutants.

8.0 DESCRI PTI ON CF ALTERNATI VES

The Source Area Containnent Feasibility Study (FS) identified and eval uated contai nment alternatives
that could be used ro address threats and potential threats posed by the Site for the Interi mRenedial
Action. In addition, the Respondents have submtted several alternatives that were not included in the FS and
whi ch are discussed bel ow. As discussed in Section 4.0, EPA has prepared the Feasibility Study Analysis for
CERCLA Muni ci pal Landfill Sites, Septenber 1993, which provides an eval uation of 30 CERCLA landfill FS
reports, and has been included in the Admnistrative Record for this interimROD. The Feasibility Study
Anal ysis summarizes the initial identification and screening technologies used in the selection of landfill
remedies at the identified CERCLA sites as further support for the identification and screening of
t echnol ogi es and devel opnent of alternatives in the Source Area Containnent FS for the Tulalip Landfill.

Common El enment s
Wth the exception of the "No Action" alternative, all of the alternatives would include some form of:

. institutional controls, such as land use restrictions that linmt or prohibit devel opment or
activities conducted on the Site so as to not interfere with performance of the sel ected
remedy, and to prohibit activities that are not protective of hunan health and the environnent
(e.g., prohibit any drilling or other excavation through any |ayer of the cover systemthat may
interfere with the performance of the remedy, and set weight restrictions and wei ght
distribution restrictions for |oads that can be placed on the cover);

. a nmonitoring plan to neasure the effectiveness of the renedy and ensure that the renedy remains
protective of human health and the environnent; and

. a plan for conducting operation and nai nt enance (Q&M\).

Al "present worth" costs shown bel ow i ncl ude capital costs and operation and nai nt enance 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 estinates.

For the geosynthetic cover alternatives that don't include ground water extraction fromthe deeper Zone
2 aquifer, a common elenent 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 woul d be discharged to the tidal channels or
sl oughs surrounding the landfill at a rate and in a manner that will prevent harmto the off-source wetl ands.

The alternatives eval uated for addressing the environmental problens are:



8.1 ALTERNATI VE 1 - NO ACTI ON

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

The Superfund programrequires that the "no action" alternative be evaluated at every site to establish
a baseline for conparison. Under this alternative, EPA would take no further action at the Site to prevent
exposure to contam nants, or to prevent the migration of contaninants. The cost estimate above assunes that
there woul d be sone nonitoring of the | eachate seeps and ground water at the Site

8.2 ALTERNATIVE 2 - ACTI VE LEACHATE SEEP | NTERCEPTI ON AND TREATMENT
Construction Cost: $2, 500, 000
Annual O8M Cost : $ 220,000
Total Cost Estimate: $5, 900, 000

Esti mated Construction Tinmeframe: 2 years

Leachate in the Zone 1 ground water that is migrating to the surface through the perineter landfill berm
woul d be collected and treated. To intercept the | eachate, a drainage trench would be built around the
landfill. The trench would extend fromthe surface of the landfill near the perineter to the bottom of the

waste. The trench would be filled with a porous naterial to collect |eachate before it discharges to the
surroundi ng wetl ands.

Approxi mately 24 extraction wells installed around the perineter within the trench woul d extract the
| eachate. The | eachate would either be sent to a nearby wastewater treatnent plant, or an on-site treatnent
systemwoul d be built. If an on-site treatnent systemwere built, the costs would be significantly higher
than the estinate provided above. It is not anticipated that off-source wetlands woul d be adversely inpacted
by construction of this alternative

8.3 ALTERNATIVE 2b - LEACHATE COLLECTI ON W TH TREATMENT BERM

Alternative 2b was devel oped by the Respondents and submitted to EPA for consideration subsequent to
approval by EPA the Source Area Contai nment Feasibility Study. The Respondents' submittal describing this
alternative (Devel opnment and Eval uation of the Treatnent Berm Alternative, June 30, 1995) is included in the
adm nistrative record for this interi mrenedy.

Respondents Construction Cost: $11, 300, 000
Respondents Annual O8M Cost : $ 129,000
Respondents Total Cost Estinmate: $13, 300, 000
EPA Construction Cost: $18, 000, 000
EPA Annual O8M Cost: $ 179, 000
EPA Total Cost Estimate: $21, 300, 000

Estimated Construction Tinmefrane: 2 years

This alternative is sinlar to Alternative 2, except that it includes additional collection trenches

across the center of the landfill, and it would pass the landfill |eachate through two earthen berns before
rel easing the | eachate to the sloughs. One of these berns would be |ocated in the nouth of the old barge
canal, and the other would be constructed on the southern edge of the landfill. The Respondents predict that

wat er | eaving the berns would neet water quality cleanup goals as a result of dilution (leachate mxing with
sl ough water), and natural treatnent processes such as chem cal and biol ogi cal degradati on of contam nants
within the berm

In addition to the perineter collection systemin Alternative 2, collection trenches would al so be
constructed transecting the landfill surface. The purpose of the additional trenches is to reduce the
| eachate mound in the center of the landfill, thereby reducing the flow of |eachate down into the deeper Zone
2 ground water and out into the sl oughs.

The proposed coll ection systemand bermtreatnent systemare unproven technol ogi es that have never been
used to control |eachate generated by a landfill like Tulalip Landfill. Based on EPA's review of infornation
submtted 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
technol ogy. EPA has devel oped a separate cost estimate for this alternative. Both cost estimates are
provi ded above for conparison



Atraditional, on-site treatment systemcould also be built to accept the |l eachate. If an on-site
treatnment systemwere built, the costs would be significantly higher than the estimate provi ded above. The
Respondents estimate that 2.8 acres of off-source wetlands woul d be adversely inpacted or lost in order to
construct the proposed treatment berns.

8.4 ALTERNATI VE 2b(ii) - LEACHATE SEEP CCOLLECTI ON W TH DI SCHARGE TO PUBLI CLY OMED TREATMENT WORKS ( POTW

At the Cctober 3, 1995, public neeting, a variation of Alternative 2b was described. In a submtta
dated Cctober 24, 1995, nore detailed information regarding this variation of Alternative 2b was provided to
EPA by the Respondents for consideration during the public conmrent period on the Proposed Plan. This
submittal is available in the admnistrative record for this interimrenedy.

Respondents Construction Cost: $ 5,900, 000
Respondents Annual O&M Cost : $ 386, 000
Respondents Total Cost Estinmate: $11, 800, 000

EPA Construction Cost: $13, 600, 000
EPA Annual O8M Cost : $ 465,000
EPA Total Cost Estimate: $20, 800, 000

Esti mated Construction Timeframe: 2 years

Alternative 2b(ii) uses the sane basic | eachate collection systemas Alternative 2b, with some
nmodi fi cations, 28 but instead of sending the |eachate through treatment berms, the | eachate would be sent to
an off-site sewage treatnent plant, also commonly referred to as a Publicly Owmed Treatnent Wrks (POTW.
The submittal proposes to collect approximately 58 million gallons of |eachate per year and send it to either
the Marysville or Everett POTW where it would be treated along with other effluent streans received by the
POTW For purposes of clarifying discussion in this Record of Decision, to differentiate this version of
alternative 2b fromthe Treatnent Berm version descri bed above, the POTWdi scharge 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 woul d be adversely inpacted by construction of this alternative

8.5 ALTERNATIVE 3 - LEACHATE SEEP AND GRCUND WATER COLLECTI ON AND TREATMENT

Construction Cost: $12, 400, 000
Annual O8M Cost : $ 620, 000
Total Cost Estimate: $22, 000, 000

Esti mated Construction Tinmeframe: 2 years

Shal | ow | eachat e and deeper, contami nated ground water fromthe landfill would be collected and treated.
To minimze the | eachate and ground water migrating away fromthe landfill, and to mninize the anount of
uncont am nat ed ground water that could be pulled in by the punping system a "slurry wall" would be
constructed underground around the waste. A slurry wall is an wall of |ow perneability nade of clay that is
constructed inside a deep, narrow trench. The slurry wall would conpletely surround the on-source area of the
Site. Approxinmately 24 extraction wells would be installed inside the slurry wall to extract the | eachate

The | eachate would be sent to a POTW or an on-site treatment systemwould be built. If an on-site
treatment system needed to be built, the costs would be significantly higher than the estimate provided
above. It is not anticipated that any off-source wetlands woul d be adversely inpacted by construction of
this alternative.

28 The concept for the leachate collection systemrenains basically the same as with Alternative
2b, with the addition of sone punps to help nove the | eachate through the collection
trenches, and sonme additional sunps.

8.6 ALTERNATIVE 4a - SO L COVER W TH PASSI VE DRAI NAGE
Construction Cost: $19, 500, 000
Annual O8M Cost : $ 170, 000
Total Cost Estimate; $22,100, 000

Esti mated Construction Tinmeframe: 2 years

Alow hill with a mninum2% sl ope woul d be constructed on the landfill, which would allow rain water to
run of f the cover under the force of gravity ("passive drainage") . The landfill would be covered with



approxi mately 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.

G ound wat er nodel i ng conducted by the Respondents during the R indicates that this alternative would
reduce, but not elimnate, the perineter |eachate seeps. It would al so reduce the anount of contam nated
deeper ground water migrating into the sloughs, but to a | esser extent than the geosynthetic cover
alternatives. The cover would prevent contact with contam nants on the landfill surface. In constructing this
alternative, approximately 1.7 acres of off-source wetlands woul d be adversely inpacted or |ost.

8.7 ALTERNATI VE 4b - GECSYNTHETI C COVER W TH ACTI VE DRAI NAGE

Respondent s Construction Cost; $15, 600, 000
Respondent s Annual O8M Cost : $ 190, 000
Respondents Total Cost Estimate: $18, 600, 000

+ EPA Gas Treatnent Contingency: $ 2,700,000
EPA Total Cost Esti nate: $21, 300, 000

Estimated Construction Tinmefrane: 2 years

The Site would be graded into a "waffle" pattern, with rain water flowi ng into nany depressions on the
surface of the cover. A geosynthetic cover would be installed over this waffle pattern. This geosynthetic
cover woul d basically consist of a single barrier layer, which would be either a type of thick plastic, or
a manuf actured clay-type sheet product. Twel ve inches of clean topsoil would be placed on top of the
geosynt hetic cover and planted with vegetation to reduce erosion and protect the | ow perneability |ayer

This alternative is | ess expensive in the short termbecause the landfill would remain relatively flat
(i.e. fill material would not be brought on-site to create a low hill with a 2% sl ope that woul d passively
drain rain water off of the cover). Rather, a systemof pipes and punps would be installed to punp rain water
out of the depressions ("active drainage").

EPA' s higher cost estimate for this alternative reflects the possibility that a landfill gas treatnent
system may be necessary under this type of cover, which is | ess perneable than a soil cover.

Based on the results of groundwater nodeling conducted during the RI/FS, this alternative would
substantially reduce infiltration of rain water through the waste, thus mnimzing the potential for
generation and migration of new | eachate. This alternative would be expected to elimnate the perineter berm
| eachate seeps within two years, and woul d substantially reduce mgration of |eachate into Zone 2. The cover
woul d al so prevent contact with contanminants on the landfill surface. In constructing this alternative
approximately 1.7 acres of off-source wetlands woul d be adversely inmpacted or |ost.

8.8 ALTERNATI VE 4c - GEOCSYNTHETI C COVER W TH PASSI VE DRAI NAGE

Respondents Construction Cost: $19, 800, 000
Respondent s Annual O8M Cost : $ 170, 000
Respondents Total Cost Estimate: $22, 400, 000

+ EPA Gas Treatnent Contingency: $ 2,700, 000
EPA Total Cost Esti nate: $25, 100, 000

Esti mated Construction Tinmeframe: 2 years

This alternative would include the same actions as Alternative 4b but wi th passive drainage. The Site
woul d be graded, and fill would be brought to the Site to construct a low hill with a mininmmof a two
percent slope, over which a geosynthetic cover would be installed. This geosynthetic cover would basically
consist of a single barrier |ayer, which would be either a type of thick plastic, or a manufactured cl ay-type
sheet product. Twelve inches of clean topsoil would be placed on top of the geosynthetic cover and pl anted
with vegetation to reduce erosion and protect the |ow perneability |ayer. EPA s higher cost estimate for this
alternative reflects the possibility that a landfill gas treatnent system nmay be necessary.

This alternative is expected to mnimze the infiltration of surface water into the waste contents of

the landfill. The effect of the |ow pernmeability cover will be to significantly decrease the |evels of
contam nated | eachate within the landfill waste. As a result, the |ow perneability cover will elimnate the
rel ease of |eachate fromseeps at the surface and the perineter of the landfill, and mninize the migration

of contanminated water fromthe landfill through the deeper Zone 2 ground water aquifer to the sloughs



Based on the results of groundwater nodeling conducted during the RI/FS, this alternative would m nimze
infiltration of rain water through the waste, thus mnimzing the potential for generation and mgration of
new | eachate. This alternative woul d be expected to elininate the perinmeter berm|eachate seeps within two
years, and would minimze mgration of |eachate into Zone 2. The cover woul d al so prevent contact with
contami nants on the landfill surface. In constructing this alternative, approximately 1.7 acres of off-source
wet | ands woul d be adversely inpacted or |ost.

8.9 ALTERNATI VE 4d - COWPOSI TE COVER W TH PASSI VE DRAI NAGE

Respondent s Construction Cost: $24, 000, 000
Respondent s Annual O8&M Cost : $ 200, 000
Respondents Total Cost Esti nate: $27, 100, 000

+ EPA Gas Treatnent Contingency: $ 2, 700, 000
EPA Total Cost Esti nate: $29, 800, 000

Esti mated Construction Tinmeframe: 2 years

A conposite cover has two | ow perneability layers instead of just one. Usually a conposite cover
conbines a thick plastic liner with a layer of clay. Conposite covers usually devel op fewer |eaks over tine,
because one | ayer can fail and the second layer will still be effective in minimzing infiltration. A though
conposite covers generally performbetter over time than single-layer covers, they are nore expensive.

Based on the results of groundwater nodeling conducted during the RI/FS, this alternative would m nimze
infiltration of rain water through the waste, thus mnimzing the potential for generation and mgration of
new | eachate. This alternative woul d be expected to elinmnate the perineter berm|eachate seeps within two
years, and would mnimze mgration of |eachate into Zone 2. The cover woul d al so prevent contact with
contami nants on the landfill surface. EPA's higher cost estimate for this alternative reflects the
possibility that a landfill gas treatnment system may be necessary. In constructing this alternative,
approximately 1.7 acres of off-source wetlands woul d be adversely inpacted or |ost.

8. 10 ALTERNATI VE 5: GECSYNTHETI C COVER W TH LEACHATE SEEP CONTRCL

Respondent s Construction Cost: $22, 200, 000
Respondent s Annual O8M Cost : $ 220,000
Respondents Total Cost Esti nate: $25, 600, 000

+ EPA Gas Treatnent Contingency: $ 2,700,000
EPA Total Cost Estimate: $28, 300, 000

Esti mated Construction Timeframe: 2 years

The Site would be graded, and fill would be brought to the Site to construct a low hill with a m ni num
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
cl ay-type sheet product. Twel ve inches of clean topsoil would be placed on top of the geosynthetic cover and
planted with vegetation to reduce erosion and protect the |low perneability layer. An active perineter
| eachate seep interception system such as the one described in alternative 2 above, would be install ed.

Based on the results of groundwater nodeling conducted during the RI/FS, this alternative would mnimze
infiltration of rain water through the waste, thus mnimzing the potential for generation and mgration of
new | eachate. This alternative woul d be expected to elinmnate the perineter berm | eachate seeps soon after
construction, and would minimze mgration of |eachate into Zone 2. The cover would al so prevent contact with
contami nants on the landfill surface. EPA's higher cost estimate for this alternative reflects the
possibility that a landfill gas treatnment system may be necessary. In constructing this alternative,
approximately 1.7 acres of off-source wetlands would be adversely inpacted or |ost.

8.11 ALTERNATI VE 6 - Ceosynthetic COV/ER W TH LEACHATE SEEP AND GROUND WATER CONTRCLS

Respondent s Construction Cost: $31, 700, 000
Respondent s Annual O8M Cost : $ 280, 000
Respondents Total Cost Esti nate: $36, 000, 000

+ EPA Gas Treatnent Contingency: $ 2,700, 000
EPA Total Cost Estimate: $38, 700, 000



Esti mated Construction Tinmeframe: 2 years

In addition to the actions discussed in Aliternative 5, this alternative would al so include ground water
collection and treatnment. The ground water would be collected by constructing a Slurry wall around the site,
and approxi mately 24 extraction wells would extract the |eachate

This alternative would practically guarantee the elimnation of the perimeter berm|eachate seeps soon
after construction, and would mnimze the generation and mgration of |eachate in the deeper ground water to
the sl oughs. The cover would prevent contact with contam nants on the landfill surface. In constructing this
alternative, approximately 1.7 acres of off-source wetlands woul d be adversely inpacted or |ost.

8.12 OTHER ALTERNATI VES

In addition to the alternatives descri bed above, the Respondents proposed two alternatives which EPA
consi dered and appropriately directed the Respondents to exclude fromthe feasibility study because they are
not protective of human health and the environment and do not attain potential applicable or relevant and
appropriate requirenments (ARARs). One of these alternatives involved placenent of a "leachate seep cover"”
that would cover the landfill bermand would divert the shallow | eachate exiting the berminto the deeper
ground water zone, where it would mgrate to the sloughs. The other alternative involves "passive |eachate
seep interception", which was a series of 120 drains that would be installed in the waste, and woul d al so
theoretically divert the shallow | eachate into the deeper ground water, where it would nigrate to the
sl oughs.

Nei t her of these alternatives would be protective because they would not effectively contain the

landfill contam nants. They would allow all of the |leachate currently being generated at the Site to continue
to discharge into the surrounding environnent. They would only change the route the | eachate takes to | eave
the landfill. Because they would not reduce the total |oading of contaminants to the off-source area, they do

not neet the NCP renedy evaluation criterion for "Overall Protection of Human Health and the Environnent."
These alternatives would not nmeet the criterion for "Conpliance with ARARS" because they woul d be expected to
wor sen exi sting AWX exceedences where Zone 2 ground water enters the sloughs. They would not neet
"Short-Term Ef fecti veness" because they would do nothing to reduce total |oading of the landfill contam nants
to the environnent. These alternatives do not neet, or score relatively poorly on, the "Long-Term

Ef f ecti veness and Permanence," "Reduction of Toxicity, Mbility, or Volume through Treatment," and

"Inmpl enentability" criteria. EPAis also seriously concerned that these alternatives would not function as
designed in the field, and the Respondents have not brought other landfills where such technol ogi es have been
successfully inplenented to EPA's attention

These alternatives are inconsistent with the NCP and wi th EPA gui dance which states that contai nment of
contanminants is appropriate at landfill sites such as the Tulalip Landfill. The alternatives would re-direct
visible |l eachate exiting the landfill bermdown into the aquifer where it would be free to enter the
envi ronnent unseen via the sloughs. These alternatives al so are of questionabl e cost-effectiveness because in
EPA's view they offer no real environnental benefit, but their inplenentation would require substantia
nonetary expendi tures

The Respondents' proposal for inclusion of these unsuitable alternatives in the Source Area Contai nnent
FS was the subject of a formal dispute resolution process under the RI/FS Administrative Oder on Consent
(ACC). A summary of this dispute is provided in Section 2 of this ROD. Correspondence and EPA' s final
deternmination regarding this dispute is included in the Adm nistrative Record for this interimROD.

9.0 SUMVARY CF THE COVPARATI VE ANALYSI S CF ALTERNATI VES

As required by the National Contingency Plan (NCP), EPA used the nine NCP criteria summarized bel ow to
eval uate and conpare alternatives. An alternative nust neet both criteria 1 and 2, known as "threshol d
criteria," in order to be selected. Criteria 3 through 7, called "balancing criteria," are evaluated to
det er mi ne whi ch cl eanup et hod provides the best overall solution. After considering public cooments on the
Proposed Pl an, EPA has concluded there is no reason to alter the selected remedy in this interimRCD on the
basis of the last two "nodifying" criteria.

1. Overall protection of human health and the environment determ nes whether an alternative elimnates,
reduces, or controls threats to public health and the environment through institutional controls
engi neering controls, or treatnent.



The alternatives that woul d be nost protective of human health and the environnent are:

4b  Geosynthetic Cover, Active Drainage

4c Conposite Cover, Passive Drai nage

5 Geosynt hetic Cover, Seep Control

6 Geosynt hetic Cover, Seep and Zone 2 G ound Water Controls

Al of these alternatives would protect human health and the environnent in the short and | ong term by
effectively containing the landfill wastes and mnimzing the mgration of contamnants fromthe Site through
the landfill berns or through the deeper ground water zone. These alternatives neet all the remedial action
obj ectives (RAGs) which are described in Section 7.0 of this ROD.

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

1 No Action

2 Active Seep Interception

2b Leachate Collection with Treatnent Berm
2b(ii) Leachate Col |l ection with D scharge to POTW
3 Seep and Zone 2 Ground Water Controls

4a Soi| Cover, Passive Drai nage

The No Action (1), Active Seep Interception (2), and Soil Cover with Passive Drainage (4a) alternatives woul d
not protect human health and the environment because they allow the continued migration of contam nants from
the landfill. The No Action (1) and Soil Cover (4a) alternatives would allow the continued rel ease of

| eachate into surface waters at |evels exceeding surface water ARARs, and would fail to attain other RAGCs as
well. Alternatives 1 and 2 would allow the continued mgration of contam nated Zone 2 ground water, and would
not prevent contact with landfill contam nants. Alternative 3 would not neet the RAOto mninmize infiltration
into the landfill waste, and it may not neet the RAO to prevent direct contact with the landfill waste and
surface water contanination.

The Leachate Collection with Treatment Berm (2b) Alternative and the Leachate Collection with D scharge
to POTW[2b(ii)] Alternative are not considered to be protective of human heal th and the environnent because
EPA has significant concerns regardi ng whether the unproven collection systens proposed for these
alternatives, and the unproven Treatnent Berm approach proposed for Aternative 2b, would work in the field.
There is considerable uncertainty regardi ng whether Alternative 2b and 2b(ii) would nmeet many of the RAGCs.

There is uncertainty regardi ng whether the collection systems proposed for the Treatnent Berm (2b) or
the Discharge to POTW[2b(ii)] alternatives would neet the Zone 1 Leachate RAO, which requires the
elimnation of |eachate that exceed surface water ARARs from through, and/or under the source area berm
The col |l ection systens proposed for these two alternatives carry significant risk of failure, including the
potential for clogging or plugging, and the potential for higher-than-predicted operati on and nmai nt enance
(8&V) costs due to such problens, and therefore are not considered by EPA to be protective in the |ong
term These alternatives, as currently configured, nmay not effectively address exposure to chem cal or
bi ol ogi cal contam nation that has been found in water on the landfill surface. These alternatives may not
neet the RAO to prevent inhalation and release of landfill gas that exceeds anmbient air standards, 29 and
over the long termwoul d not nmeet the RAO to minimze migration of contaninated ground water to the sl oughs,
These alternatives would not nmeet the RAOto mininize 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 Treatnment Berns would not be effective in the |ong
term woul d not reduce risks posed by Site contam nants, and would be relatively inpermanent. The Treat nent
Berns could clog relatively quickly, requiring costly frequent replacenent of the berns or a significantly
hi gher level of &8V to naintain flow EPA is concerned that the unproven Treatnent Berns may not "treat"

landfill contaminants at all, but nerely dilute contaminants with "clean", estuary waters before rel easing
themto the surrounding environnment. |f the Treatnent Berms were to fail to treat contam nants,

inmpl enentation of Alternative 2b could worsen existing environnental problens at the landfill by hastening
the mgration of landfill contanminants into the surrounding estuary, and increasing contaninant |oading from

the Site to the estuary.

29 Construction of either of these two alternatives could lead to increased landfill gas
generation. Gas generation in the landfill is currently at a relatively |ow | evel probably
because nost of the waste is saturated. The collection systens proposed for these
alternatives, if they work, would [ ower the height of the | eachate nound in Zone 1, |eaving
much of the waste unsaturated, and a significant increase in landfill gas generation coul d
result. Neither of these two alternatives provides for collection or treatnent of |andfill
gas.



Because Alternative 4b - Geosynthetic Cover with Active Drainage, relies relatively heavily on an active
system (i.e., punps to renove surface water), it also is expected to be less effective inthe long term If
the punping system breaks down or fails to nove water off of the cover system quickly, nore surface water
will tend to penetrate any | eaks the capping system This alternative is also considered to be relatively
i mper manent because active, mechani cal systens enpl oying punps require a higher |evel of maintenance than
passi ve systens, and are vulnerable to potential increases in the price of power to run them

2. Conpl i ance with Applicable or Rel evant and Appropriate Requirenents (ARARs) eval uates whether the
alternative neets State and Federal environnental |aws, regul ations, and other requirenents that pertain
to the Site or, if not, whether a waiver is justified.

Alternatives that are expected to nmeet all ARARs set out in Section 11.2 of this interimRCD are:

4c Ceosynt hetic Cover, Passive Drai hage
4d Conposite Cover, Passive Drainage
5 Ceosynt heti ¢ Cover, Seep Control
6 Ceosynthetic Cover, Seep and Zone 2 Ground Water Controls
These alternatives are expected to achi eve surface water ARARs at the landfill berm (see Table 11-1) by

elimnating | eachate seeps, and at the sloughs by elinminating or mninizing Zone 2 ground water nigration.
These alternatives al so neet M ni num Functional Standards (MS) requirenents pronul gated by the State of
Washi ngton for closure of solid waste landfills. In the long term these alternatives are expected to
contribute to the achi evenent of state sedi nent managenent standards by ceasing the surface discharge of

| eachate and m nim zi ng the subsurface discharges of |eachate that contribute to contam nation of off-source
sedi nent s.

The following alternatives do not neet sone of the ARARs identified in Section 11.2 of this interimROD:

1 No Action

2 Active Seep Interception

2b Leachate Collection with D scharge to Treatnment Berm
2b(ii) Leachate Collection with D scharge to POTW

3 Leachate Seep and Ground Water Collection and Treat nent
4a Soi| Cover, Passive Drai nage

4b Ceosynthetic Cover, Active Drai hage

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

Alternatives 1, 2, 2b, 2b(ii), and 3 do not conply with M-S because they do not include a landfill
cover. Alternative 4b, Geosynthetic Cover with Active Drai nage, does not conply with M-S because this
alternative includes nunerous drai nage ditches that are | ess than a 2% sl ope. Because these alternatives do
not neet the MFS ARAR, in order to select any of these alternatives, a waiver of the MFS requirenments 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 ninimm
specifications for closing landfills are either not relevant or not appropriate at this Site.

In addition, the Leachate Collection with Treatnent Berm (2b) alternative may not neet surface water
ARARs at the face of the treatnent bermif the bermis not effective, and it may not neet surface water ARARs
at the sloughs if the collection systemis not effective. Finally, because Alternative 2b requires dredgi ng
and filling of off-source wetlands, it nmay not meet Section 404(b) of the dean Water Act (CWAY), which is an
ARAR for the Site. CM 404(b)(1) requires avoidance of wetland destruction if alternative actions are
avai |l abl e. Because there are other containnent alternatives which could neet the cl eanup 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 determned neet the two threshold criteria (Alternatives 4c, 4d, 5, and 6)
will be carried forward through this analysis and eval uated agai nst the balancing criteria. The alternatives
that EPA has deternmined do not neet 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 eval uation against the other NCP
criteria..

3. Long-term effecti veness and Permanence considers the ability of an alternative to naintain protection of
human health and the environnent over time, and the reliability of such protection.



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

4c Geosynt heti ¢ Cover, Passive Drainage

4d Conposite Cover, Passive Drai nage

5 Geosynt hetic Cover, Seep Control

6 Geosynt hetic Cover, Seep and Zone 2 G ound Water Controls

By effectively elimnating all leachate mgration fromthe Site through the landfill berm and
elimnating or mnimzing | eachate mgration through the deeper Zone 2 ground water, and by preventing
contact with the landfill wastes, these alternatives are expected to effectively contain the landfill wastes

and result in no significant residual risk fromthe source area. These are technol ogi es that have been

i mpl enented at hundreds of sites across the country and are known to be relatively effective in the |ong
term Alternatives 4c and 4d are relatively passive systens (i.e. relatively little need for an outside power
source or treatment plant), which increases their permanence and decreases the costs of |ong-term operation
and nai ntenance of the renedy. Alternatives 5 and 6 are considered to be somewhat | ess pernmanent than
Alternatives 4c and 4d because they are not passive systens.

30 It is inappropriate to carry Alternatives 1, 2, 2b, 2b(ii), 3, 4a, and 4b further through the
NCP criteria eval uati on because none of these alternatives neet the threshold criteria.
However, it should be noted that, in general, these alternatives al so conpare poorly agai nst
the NCP balancing criteria as well as the threshold criteria. A summary of how EPA woul d
eval uate Alternatives 2b, 2b(ii), 3, and 4b in relation to the balancing criteria is provided
in Appendix A of this interimRCD.

4. Reduction of toxicity, nmobility, or volune through treatnent evaluates an alternatives's use of
treatment to reduce the harnful effects of principal contam nants, their ability to nove in the
environnent, and the anmount of residual contam nation renaining.

Alternative 6 - Cover, Seep and Zone 2 Gound Water Controls, is expected to effectively treat Site
contam nants. This alternative would collect and treat the | eachate generated by the Site and send it to an
off-site sewage treatnment plant, or to a treatnent plant that would be constructed on-site.

Alternatives 5 - Cover, Seep Control, would partially meet this criterion because it would intercept and
treat |eachate exiting the perineter berm but would not treat the deeper Zone 2 ground water.

Alternatives 4c - CGeosynthetic Cover with Passive Drai nage, and 4d - Conposite Cover w th Passive
Dr ai nage, are consistent with the presunptive remedy approach of containment of landfill wastes and do not
enpl oy any formof treatnent.

5. Short-term ef fecti veness considers how fast the alternative reaches the cleanup goal and the risks the
alternative poses to workers, residents, and the environment during construction or inplenmentation of
the alternative.

None of these alternatives is expected to pose risk to the surrounding comunity during construction or
i npl enentati on because the Site is relatively isolated. Any significant inpacts would |ikely be confined to
the imrediate vicinity of the Site and woul d be nitigated.

Each of Alternatives 4c, 4d, 5, and 6 would potentially pose sone risk to Wrkers because all involve
sone excavation and regradi ng of waste. However, the type of excavation these alternatives would require is
relatively common, and it is anticipated that effective measures woul d be taken to mtigate any potenti al
risk.

Alternatives 4c, 4d, 5, and 6 nay have sone short-term adverse i npact on the environnment during
i npl enentation or construction. These capping alternatives would require inporting fill material to bring the
landfill surface up to the 2% m ni num grades required by M-S.31 This additional weight on the landfill may
cause a short-termincrease in |leachate mgration through the seeps. On the other hand, Alternatives 5 and 6,
whi ch include seep controls, would not have this problemif the seep controls were constructed prior to
inmporting fill for construction of the cover, because the |eachate collection systemwould collect any
addi tional short-term]|eachate.

Each of Alternatives 4c, 4d, 5, and 6 would potentially achieve the cl eanup objective for elininating
the rel ease of |eachate fromsurface seeps. The followi ng alternatives are predicted to "dry up" the | eachate
seeps and neet surface water ARARs at the sloughs within 2 years of construction conpletion:

4c Geosynt heti ¢ Cover, Passive Drainage
4d Conposite Cover, Passive Drai nage



These alternatives would cut off infiltration of rain water through the waste, thus mninizing the generation
of new | eachate. As the existing | eachate mound within the waste dissipates, the perineter seeps are expected
to cease to flowwithin two years, according to the results of ground water nodeling conducted by the
Respondents during the RI/FS.

The following alternatives would be expected to neet the cleanup goals for |eachate seeps imedi ately
after inplenmentation

5 Geosynt heti ¢ Cover, Leachate Seep Contro
6 Geosynt heti ¢ Cover, Seep and Zone 2 G ound Water Controls

These alternatives would intercept and collect the perimeter bermleachate, which would result in faster
elimnation of the seeps.

6. I npl erentability considers the technical and adnministrative feasibility of inplementing the
alternative, such as the relative availability of goods and services. Also, it considers if the
t echnol ogy been used successfully on other simlar sites

Al ternatives 4c, 4d, 5, and 6 include construction of a | owperneability landfill cover. Technically,
construction of a low perneability landfill cover is a common |landfill renedy that can be readily inpl enented
at Tulalip Landfill. CGenerally, materials for these types of covers are avail able. The nobst significant
difference in inplementability regarding the Tulalip Landfill, in conparison with many other landfills, is
that Tulalip landfill is relatively flat, so that a nounded cover nust be constructed to mnimze

infiltration and generation of |eachate

31 However, the anmount of off-site fill that would need to be inported can be reduced by
re-positioning existing landfill materials to achi eve the necessary grades.

Anot her aspect of inplenentability is the ability to nonitor the remedy's effectiveness, and the ease of
mai ntai ning the remedy. Based on EPA's experience at other CERCLA |andfills across the country, geosynthetic
covers have a known performance record and are relatively reliable if properly constructed. it would be
relatively easy to nmonitor the perineter |eachate seeps evaluate if they dry up. Water levels in piezoneters
located on the landfill could be nonitored to eval uate whether the | eachate mound within the waste is
falling, which would indicate a reduction in |eachate mgration through the deeper Zone 2 ground water. An
advantage of a landfill cover is that if an obvi ous probl em becones apparent, such as surface water pondi ng
in the case of a passive drainage cover, it is relatively easy to access and naeke repairs because the cover
is close to the surface of the landfill. Al covers develop | eaks, and installing a | eak detection system
beneath the cover is not practical. Non-essential perforations through the cover system should be nininized
as they can contribute to inperfections in sealing the liner and in increased | eakage

Alternative 4c - Geosynthetic Cover with Passive Drainage, is clearly inplenentable at the Site.
Alternative 5 Geosynthetic Cover with Seep Control, is considered sonewhat |ess inplenentable because it
relies on the long-termavailability of capacity at a sewage treatnment plant to accept and treat the
coll ected | eachate, which could be a potential adm nistrative problem The cost of building an on-site
treatnment plant would significantly increase the cost of this alternative

Alternative 4d - Conposite Cover, Passive Drainage, and Alternative 6 - Geosynthetic Cover, Seep and
Zone 2 Gound Water Controls, are considered significantly less inplenentable. Materials to construct these
alternatives are expected to be readily avail abl e. However, the Conposite Cover w th Passive Drainage (4d)
woul d be technically difficult to construct because it would be tine consum ng and expensive to ensure that
all soil material used in a soil barrier layer would neet the required standard for inperneability. An
ext ensive construction nonitoring programwould be required. The technical inplementability of the Cover with
Seep Controls and Ground Water controls alternative (6) is considered relatively infeasible because of the
difficulty in constructing a slurry wall down into the zone 2 aquifer. Problems such as heaving sands coul d
make construction of such a slurry wall difficult. Also, there is no clear aquitard at depth into which a
Zone 2 slurry wall could be effectively anchored. Wthout an aquitard to anchor the slurry wall, the ground
wat er extraction systemcould potentially pull in significant volunes of "clean" water fromthe sloughs al ong
with contam nated ground water, which nay greatly increase the treatnent costs for this alternative

7. Cost includes estinmated capital and operation and nai ntenance (08 costs, as well as present worth
costs. Present worth cost is the total cost of an alternative over tine in ternms of today's dollars.
Cost conparison information for all of the alternatives evaluated (including those which do not neet the
NCP threshold criteria) is provided in Table 9-1. The net present value of each alternative is listed in
mllions of dollars, calculated using a discount rate of 5% over 30 years. 32



8. State acceptance: Because the Tulalip Landfill is located entirely on the Tulalip Indian Reservation,
this criterion for this Site is nore appropriately "Tribal Acceptance." Based on comments received from
the Tulalip Tribes during the public comment period on the Proposed Plan, it is clear that the Tulalip
Tribes support the selected alternative. Al though State concurrence is not necessary for this Site
because the landfill is located on an Indian Reservation, EPA notes that the State of Washi ngton concurs
with the selected alternative. 33

9. Communi ty acceptance considers public response to EPA's Proposed Plan during the public conment period.
EPA provi ded an 80-day public comrent period on the interimcleanup options for the Site, and held two
public neetings during the comrent period.34 Coments were received on a wide variety of conplex issues
such as the renedy sel ection process, data collected fromthe Site, the Streanined R sk Assessnent, the
relative cost of various renedi es, concerns about fairness, and concerns about the Site's potentia
i npact on the environment and human health. A Summary of significant comrents received during the public
coment period, and EPA' s responses to these comrents, is provided in the "Responsiveness Summary"
attached to this Record of Decision (RCOD).

32 EPA notes that the need for continued O&%M coul d exceed 30 years.

33 See February 22, 1996, letter fromMary E. Burg of State of Washi ngton Departnent of Ecol ogy
to Chuck darke of EPA, in the Admnistrative Record for this interimrenmedial action

34 The NCP requires a mninmum public comment period of only 30 days. EPA extended the 30-day
public comment period for the Tulalip Landfill Proposed Plan to 80 days

Based on EPA' s evaluation of the comments received, alnost all commentors expressed support or
opposition to Alternative 4c, EPA's preferred alternative in the Proposed Plan. The followi ng parties
expressed general opposition to the preferred alternative:

. Sorre of the Potentially Responsible Parties (PRPs), their attorneys, and consultants

. Bal ance Council, an organization which represents sone of the PRPs

The followi ng parties expressed general support for the preferred alternative

. Ctizens who live near the Site

. Peopl e for Puget Sound

. Audubon Soci ety

. Tulalip Tribes of Washington, and their consultants
. Nor t hwest I ndi an Fisheries Comm ssion

The Northwest Indian Fisheries Conm ssion expressed support for the preferred alternative but argued it
didn't go far enough and nore shoul d be done. The Snohom sh County Health District provided conments but did
not take a clear position with regard to the preferred alternative.

Based on the comments received, EPA believes the selected remedy will be acceptable to citizens who |live
near the Site and who nmay use the areas around the Site

Conpatibility with Anticipated Future Land Use is an additional elenment of Community Acceptance, which,
in the case of Tulalip Landfill, considers whether an alternative would be conpatible with commercial, I|ight
industrial, and recreational use. Alternatives 4c, 4d, 5, and 6, which include a landfill cover, are fully
conpatible with these future | and use objectives.

10.0 THE SELECTED | NTERI M REMEDY

EPA has considered, at sone point in the CERCLA process, all of the alternatives that have ever been
submitted to EPA by the Respondents, including Alternative 2b and 2b (ii) , which were submtted after the
Source Area Containment Feasibility Study was approved by EPA. After the close of the public coment period,
EPA re-considered and re-evaluated all of the alternatives, including those alternatives which do not include
a landfill cover. Based upon consideration of the requirements of CERCLA, the detailed analysis of the
alternatives using the nine NCP criteria, and public comrents, EPA has determ ned that Alternative 4c
Geosynthetic Cover with Passive Drainage, is the nost appropriate interimremnmedial action for the Tulalip
Landfill Superfund Site. The Tulalip Tribes of Washi ngton support this determnation. This interimremedy
woul d achi eve substantial reduction in risk to the environnent by containing the contanmi nants within the
landfill.



EPA expects that a containnent renmedy that elinmnates or mnimzes the total contami nant | oading
contribution fromthe landfill would inprove the long-termviability of the sensitive surrounding
environnent. O all of the alternatives considered by EPA a geosynthetic cover with passive drainage is the
| east expensive, protective containnent alternative that nmeets all ARARs identified for this interimremnedi al

action and that will, with a relatively high degree of certainty, effectively stemthe generation and fl ow of
contaninated | eachate into the surface waters surrounding the landfill. Because this containnent renedy
relies on a "passive" design that does not include punps to nove surface water off of the landfill surface,

the selected renmedy would require | ess frequent nmonitoring to ensure that all the punps are operational. A

| ow perneability cover is inplenmentable as a well known technol ogy, and is expected to be effective in
long-term" The selected interimrenedy is a proven technol ogy, with established neans to nonitor and

mai ntain the cover. The selected interimrenmedy will reliably achieve the renedial action objectives of
reduci ng risks, without the need for also establishing elaborate contingency nmeasures to plan for the
possible failure of |less certain nmeasures. This cover will also allow for future use of the Site for
recreation, light industry or comercial enterprises, with certain institutional controls required to protect
the integrity of the cover. Therefore, EPA believes that Aternative 4c provides the best bal ance of
trade-offs anong the alternatives with respect to the evaluation criteria

EPA expects the selected interimrenedy to be effective in mnimzing the mgration of contani nated
landfill leachate fromthe source area. At present, the RI/FS shows that contam nated | eachate fromthe
landfill wastes is migrating to surface water by way of |eachate seeps on the surface and through deeper
ground water that flows into the sloughs adjacent to the landfill. Avail able information suggests that
| eachate migration is causing contam nation of soils, sedinments, and fish in the off-source wetlands. In the
FS, the Respondents predict that a | ow permeability cover will mnimze the generation of additional |eachate
by greatly reducing the novenent of contam nated ground water to surface water. This is expected to
significantly reduce nass | oadings of metals, organics, and bioaccurul ati ve substances into the of f-source

sl oughs and wetl ands. By mnimzing the discharge of |eachate fromthe landfill, the selected interimrenedy
is also expected to mninmze the discharge of resistant strains of pathogenic m crobes which have been found
inlandfill |leachate. For these reasons, the selected interimrenedy in this ROD al so i ncludes EPA s deci sion

to take no action to renmedi ate ground water

35 Al covers devel op | eaks. However, |eaks can be ninimzed through proper design
construction naterials, construction quality assurance procedures, and O%M

10. 1 DESCRI PTI ON OF THE SELECTED REMEDY

The selected interimrenedy requires installation of an engineered, |ow perneability cover over the

source area of the landfill. The source area to be covered shall include the waste that is located within the
current perimeter of the approximately 147 acre landfill, including any waste or contaminated soils in the
perinmeter berm and any contaminated soils in the existing cover material. The interimrenmedy shall include

the fol |l ow ng:

10.1.1 Ceneral InterimRenedy Requirenents

The interi mremedy shall be designed and constructed in accordance with the Renedial Action Objectives
(RAGs) described in Section 7 of this ROD. The work will be conducted in accordance with plans approved by
EPA. Qui dance docunents including, but riot linited to, the gui dance docunents listed in the Appendi x C of
this interimROD, shall be used to design, construct, and operate and naintain the landfill cover system
During detail ed design, potential problens that may occur during inplenentation of the selected renedi a
action, such as the effect of surface water discharge on off-source wetlands, will be evaluated and addressed
as appropriate. In general, all conponents of the interimrenedy (e.g., gas collection pipes) shall be
constructed beneath the surface of the cover systemto facilitate future use objectives that have been
identified for the Site. Non-essential perforations through the cover systemshall be mnimzed

This interimremedial action is expected to result in adverse inpacts or |oss of approxinately 1.7 acres
of off-source wetlands. Al such |osses or inpacts to off-source wetlands shall be properly addressed under
the substantive requirenents of Section 404 of the CM. During all phases of the interimrenedial action, any
adverse inmpacts and potential adverse inpacts to the off-source area shall be avoided and m nimzed. Any
adverse impacts shall be nmitigated. As part of conplying with the Stormmvater Runoff and Erosion Surface RAQ
surface water runoff fromthe cover systemshall be released to the surrounding environment at a controlled
rate and in a controll ed nmanner such that danage to the surrounding environment is prevented. The interim
action shall avoid and minimze adverse inpact to the aesthetic value of the off-source wetlands. The interim
action shall not result in erosion of off-source wetlands or destabilize wetland banks

Mtigation or replacement for the | oss of any on-source wetlands that have grown on the landfill surface
since the existing cover material was placed over the waste in 1979 will not be required under CWA Section



402. 36

10.1.2 Reqgrading

The cover system shall be designed and constructed so that the grade of the surface slopes shall be no
less than two percent after allowing for predicted settlement. The final grades shall be attained through

importing "clean fill" to the Site, and through excavation or regradi ng of waste and exi sting cover soil
Inmported clean fill may be tenporarily stockpiled on the source area prior to regrading activities, however,
erosion control neasures nust be inplenented to prevent erosion of the stockpiled fall into the surroundi ng
wet | ands.

A Regradi ng Erosion Control Plan shall be devel oped and approved by EPA prior to initiation of regrading
activities. This Plan shall ensure that regrading activities do not result in erosion of on-source sc4l to
of f-source areas. The Plan shall incorporate appropriate erosion control neasures which may include, but are
not limted to, silt fences and sedi nentation ponds.

Appropriate neasures shall be inplenented to ensure control of dust during regrading activities.

Appropriate neasures shall be inplenented to ensure that odors are mnimzed during-regrading
activities. Regrading activities shall be planned and inpl enmented such that the anount of tine that waste is
exposed to air shall be nminimzed. Any and all exposed waste shall be thoroughly covered with at |east six
inches of "clean" cover soil at the end of each construction day.

36 For nore information, see the subheading "Operations at the Landfill after 1985" in Section

2.0 - Site Hstory and Enforcenent Actions of this interimROD, see also interimROD
Section 11.2.3 Action-Specific ARARs.

10.1.3 Landfill Cover System

The landfill cover systemshall consist, fromthe |owest |ayer to the uppernost layer, of the follow ng:
Gas collection system A landfill gas collection systeml|ocated between the waste and the cushion
| ayer shall be designed, constructed, operated, and naintained to control conbustible or toxic gas
release fromthe landfill waste. Collection pipes shall be installed bel owthe surface of the cover
system The gas collection system and any associ ated features such as vents, shall be designed and
constructed to be flush with the surface of the landfill so as not to interfere with future [and use
activities on the landfill surface. The gas collection systemshall be designed to be conpatible with
a landfill gas treatnment system which may need to be added after construction of the gas collection

systemis conpleted. The gas collection systemshall be designed and constructed so that if the
addition of a gas treatnent system beconmes necessary, the collection systemcan be nodified to
incorporate the gas treatnent systemw thout constructing additional gas collection pipes above the
landfill surface.

Cushion |l ayer: A cushion layer shall be placed over the landfill waste to mnimze the potential of
the waste danagi ng the | ow hydraulic conductivity |ayer. The cushion |ayer shall have a m ni num
thickness of 1 foot (12 inches), and shall be free of rock, fractured stone, debris, cobbles, rubbish
and roots. In general, the cushion layer shall be designed and constructed in accordance with the
followi ng requirements:

. One hundred percent (loot) of the largest soil particles in the cushion |ayer shall pass the
. 75" sieve.

. The top 6 (six) inches of the cushion layer shall be no coarser than Unified Soil
Classification System (USCS) sand (SP) with | oot of the washed, rounded sand passing the .25"
si eve.

. The cushion | ayer shall be uniformy conpacted to a m ni mum 90% nodi fi ed proctor density (ASTM

D1557) and shall be smoothed with a snooth drumor vibratory roller.

. Deformations in the cushion layer surface shall not be greater than 1 inch in depth, except if
the bedding surface is frozen. If the bedding surface is frozen, then deformati ons shall be no
greater than .5 inches in depth.

Low hydraulic conductivity layer: A low hydraulic conductivity layer shall consist of either of the
fol | owi ng;



. a mninum50 mils flexible nenbrane liner designed, constructed, operated and naintained to

mninmze infiltration of water into the landfill; or
. a geosynthetic clay liner with a maxi mum perneability of 1 X 10-9 cni sec desi gned, constructed
operated and maintained to mnimze infiltration of water into the landfill. 37

Cover |ayer: A cover |ayer shall be conmprom sed of a minimumof 1 foot (12 inches) of soil capable of
sustaining plant species that will mnimze erosion and providi ng adequate depth and conposition to

mni m ze damage to the | ow hydraulic conductivity layer (i.e., loading and stresses from above, plant
species roots and burrowi ng aninal intrusion, etc.)

Vegetati on | ayer: The uppernost conponent is vegetation designed to inpede erosion while stil
all owi ng surface runoff frommajor stormevents. Seed for the vegetation |ayer shall be sown as soon
as practicable after placenent of the cover layer to nminimze erosion of the cover layer. If the
vegetative |ayer does not "take", in all portions of the cover, these areas shall be reseeded as
necessary until the vegetative layer is sufficiently established. Plant species that may i nvade or
otherwi se inpair the off-source wetlands shall not be selected for the vegetation |ayer
The cover systemshall incorporate the construction of, at a mininmum 5 piezoneters that shall be |ocated and
installed for the purpose of evaluating the height of the Zone 1 | eachate nound after construction of the
interimremedy.

The cover surface slopes shall not be | ess than two percent, after accommobdating for settlement and
subsi dence, and the side slopes shall not be nore than thirty-three percent.

The cover system shall be designed, operated, constructed and maintained to the neet the follow ng
per f or mance st andards

(a) Prevent direct contact of people, aninals, and surface water with landfill waste.
(b) Prevent landfill waste from being w nd bl own.
(c) Provide long-termmnim zation of mgration of liquids through the landfill.
(d) Function with m ni num nai nt enance.
(e) Pronmot e drai nage and mnimze erosion or abrasion of the cover
(f) Prevent damage to the cover froma 100-year flood event
(g) Accommopdate settling and subsidence so that the cover's integrity is naintained
(h) Ensure that the perimeter bermor edge of the landfill is structurally stable
(i) Establish and inplement a construction quality assurance (CQA) program for the cover systemto
ensure that the constructed cover neets or exceeds all design criteria and specifications. This
shal | include, but shall not be limted to, aggressive testing of field seanms to ensure water

tightness, and field placenent oversight.

The cover system design shall include pernanent access roads for operation and naintenance (0&V
activities.

37 A geosynthetic clay liner is reasonably expected to achieve a maxi mum perneability of 1 X 10-9
cm sec. The Respondents assumed this perneability rate in the ground water nodeling they
conducted for this remedial alternative during the RI.

10.1.4 Air Controls

If necessary to neet PSAPCA requirenments, a landfill gas treatnent systemshall be installed. Additional
study shall be conducted during renedi al design to evaluate whether a landfill gas treatnent systemis
needed. However, it is possible that sufficient information on which to base a decision on whether gas
treatnment is necessary nay be available only after construction of the interimrenedy.



10.1.5 Post-Construction Care

The integrity and effectiveness of the final cover shall be naintained, including periodic inspections
and making repairs to the cover as necessary to correct the effects of settling, subsidence, erosion, or
other events. A witten Qperation and Maintenance (C&) Pl an shall be conpl eted and approved by EPA. The O&M
Plan shall be fully inplemented at the Site in perpetuity, or until EPA determines in witing that
inmpl enentation of the &M Plan is no | onger necessary at the Site

Post - constructi on escape of |eachate or contami nated run-off shall be controlled, mnimzed or
elimnated, to the extent necessary, to protect human health and the environment. Run-on and run-off shall be
prevented from erodi ng or otherw se danagi ng the final cover and the surrounding wetlands and tributaries
including the tidal channels.

Post - Constructi on Mnitoring

A post-construction nonitoring plan shall be prepared. The plan shall be approved by EPA. The nonitoring
plan shall be sufficient to provide for evaluation of the effectiveness of the renedy and eval uate whet her
the remedy renains protective of human health and the environnent. Post-construction nonitoring of the
interimrenmedy shall consist of, at a minimum the follow ng:

. Perimeter |eachate seeps: A minimumof 10 landfill perineter |eachate seeps shall be | ocated
and identified for sanpling. On a quarterly basis, the | eachate seeps shall be sanpled and
anal yzed for chemicals that are surface water ARARs (during detailed design, EPA nay select a
subset of the surface water ARARs from Table 11-1 to be used for post-construction nonitoring
purposes) . For netals, total netals analyses shall be performed for the perineter |eachate
seep sanples. The validated data results shall be provided to EPA, on paper in raw and summary
form and electronically (i.e., a conputer file) in a fornat acceptable to EPA. Data validation
reports for all of the sanples shall be included. The flow rate fromeach seep shall be
neasured, and the daily flowrate fromall ten seeps shall be estimated. Al of this
information described in this paragraph, including the validated sanple results, shall be
reported to EPA within 3 nonths of each sanpling event as part of a "quarterly nonitoring
report". The "quarterly nonitoring report” shall include a summary narrative that includes
information relevant to the sanpling --event and data anal yses, such as the date(s) the sanples
were taken, who took the sanples, and any problens that were encountered. Each "quarterly
nonitoring report"” shall provide one graph for each | eachate seep which conpares the flow
estimate of each | eachate seep fromthe nost recent sanpling round with each of the flow
estimates fromthe seep fromall previous sanpling rounds.

. Zone 1 Piezoneters: the Zone 1 | eachate nound |evels in the on-source piezoneters shall be
measured on a quarterly basis, and this information shall be submtted to EPA in the next
quarterly nonitoring report. Each quarterly nonitoring report shall provide a graph or graphs
whi ch conpares each piezoneter water |evel reading fromthe nost recent sanpling rounds with
that piezoneter's water |evel readings fromall previous sanpling rounds.

. Zone 2 ground water: Because the selected remedy is expected to effectively contain the
landfill wastes by mininmizing the mgration of |eachate anay fromthe |landfill, and because,
based on current information, EPA does not expect that additional, future actions will be

necessary to renedi ate Zone 2 ground water, EPA concludes that post-construction data
collection fromof the Zone 2 aquifer is unnecessary.

. Landfill gas collection system Mnitoring requirenments for the landfill gas collection system
shal |l be described in the &M Pl an. These nonitoring requirenents shall be sufficient to
determ ne whether the a gas treatnent system nust be added to ensure conpliance with PSAPCA
requirenents. If a gas treatment systemis added in the future, the &M Pl an shall be anmended
to include nonitoring requirements for the gas treatnent system

EPA may require additional nonitoring to assess or ensure the short-termand | ong-termeffectiveness and
protectiveness of the selected interimrenmedy. Each quarterly nonitoring report shall summarize all of the
nonitoring data collected during the quarter, and shall provide, based on consideration of all of the
col l ected data, an evaluation of the effectiveness and protectiveness of the interimremedy. Any changes or
trends in the data fromprevious quarter(s) shall be noted and described. After the first two years of
post-construction nmonitoring are conplete, EPA may re-evaluate the frequency of collection of the
post-nonitoring data and the frequency of the quarterly nonitoring reports.

The point of conpliance for contam nated ground water and | eachate is the | ocation where ground water
di scharges to surface water. For Zone 1 ground water (i.e., the leachate seeps), the point of conpliance
shall be the location at which | eachate exits the exterior face of the perineter landfill berm For Zone 2



ground water, the point of conpliance shall be the | ocation where Zone 2 ground water discharges to surface
water. No m xi ng zone(s) shall be allowed in surface water to neasure conpliance with surface water ARARs.
Because current information indicates that the interimrenedial action, if properly constructed, will achieve
the surface water ARARs where Zone 2 ground water discharges to the sloughs, additional nonitoring or

eval uation of the Zone 2 pathway for conpliance purposes is unnecessary.

10.1.6 Institutional Controls

Institutional controls will be used to assure continued effectiveness of the interimrenedial action and
to prevent human exposure to contamination renmaining at the Site at concentrati ons above heal t h-based ri sk
level s. Specific controls include |and use restrictions to limt or prohibit activities that could interfere
with performance of the selected remedy. In addition, ground water use restrictions will be inplemented to
prevent the use of contaninated ground water.

Wien design and construction of the interimrenmedy are conplete, EPA and the Tulalip Tribes shal
devel op and approve a docunent titled "Routine Use of Tulalip ('Big Flats') Landfill," the purpose of which
shall be to identify future uses of the Site that are conpatible with the continued integrity of the cover
system and protective of the off-source areas of the Site. This docunent shall delineate routine site uses
that may occur on the surface of the cover and uses that shall not occur, in accordance with the |and use
restrictions established in this interimROD. This docunment shall be inplemented at the Site in perpetuity,
or until EPA and the Tulalip Tribes determine in witing that inplenmentation of the document is no | onger
necessary at the Site. After the docunent is approved by EPA and the Tulalip Tribes, the docunent can be
nmodi fied by nmutual witten agreement by both EPA and the Tulalip Tribes.

The | and use and ground water use restrictions will be inposed on all property that conprises the Site
as covenants running with the land for the purpose of protecting human health and the environnent by
protecting in perpetuity the remedial actions which have been and will be taken at the Site. One or nore
instrunents, including the "Routine Use of Tulalip ('Big Flats') Landfill" document, in a formacceptable to
EPA, shall be prepared setting forth covenants, conditions and restrictions that acconplish the follow ng
obj ecti ves:

. Exi sting "access roadways, " including the east access roadway, and the access roadways at the
sout heast and northwest corners of the landfill surface running fromthe landfill surface to
the sl ough waterways, shall be preserved as points of access to the landfill.

. An "Environmental Buffer Zone" on the surface of the landfill cover shall be defined,
establ i shed, and maintained in perpetuity. The Environnmental Buffer Zone shall extend along the
entire perinmeter of the landfill, fromthe edge of the landfill cover surface (not including
the relatively steep slope of the exterior face of any perinmeter berm inward toward the center
of the landfill. On the north, east, and southern edges of the cover, the Environnental Buffer

Zone shall be no less than 50 feet in width. On the entire western edge of the cover (i.e., the
edge facing the large, approximately 170-acre wetland area to the west of the landfill), the
Envi ronnental Buffer Zone shall be no less than 250 feet in width. The Environmental Buffer
Zone shall be preserved and maintained in perpetuity for passive recreation activities such as
wal ki ng. The Environnental Buffer Zone shall be seeded with vegetation that is conpatible with
the landfill cover systemand that will also provide beneficial habitat uses for wildlife. No
structures, naterials, or other objects shall be |ocated, placed, stored, or constructed on the
Envi ronnental Buffer Zone, with the follow ng sole exception: the Environmental Buffer Zone may
be crossed by necessary Site access roadways. These access roadways shall be constructed and
mai ntained in a manner that is consistent with and does not inhibit the recreational use of the
Envi ronnment al Buffer Zone.

. A clearly visible sign shall be placed and maintained in perpetuity at the landfill entrance
whi ch sunmarizes the activities that may occur on the landfill cover, and shall also sunmarize
the restrictions on use, as described in the "Routine Use of Tulalip ('Big Flats') Landfill"
docunent. The sign shall also depict a map of the Site which clearly delineates the |ocations
and extent of the Environnental Buffer Zone, and shall clearly summarize the use restrictions
for the Site, including a witten description of the Environnental Buffer Zone and their
purpose. The sign shall include the phone nunber of a Tribal officer or enployee who is
famliar with the requirenments of the "Routine Use of Tulalip ('Big Flats') Landfill" docunent
and is able to provide direction to potential users of the Site regarding the requirements of
t he document.

. Site users shall conmply with the "Routine Use of Tulalip ('Big Flats') Landfill" document
descri bed above



Any commerci al or devel opnment activity on the landfill surface will require advance, witten agreenent
bet ween EPA and the Tribes to ensure the continued integrity of the cover systemand to ensure protection of
human health and the environnent.

10. 2 | NTEGRATI NG THE | NTERI M ACTI ON W TH LAND USE PLANS

The selected interi mrenmedy shall allow the on-source area of the Site to be productively used by
people, with sone restrictions necessary to prevent danage to the interi mremedy. The selected interimremedy
shal | be designed and constructed to allow for the types of future use activities described in the Big Flats
Land Use Program Tulalip Landfill Renedial Investigation and Feasibility Study (July 10, 1994).

10.3 PERICDIC REVI EW

Because the interimremedial action will result in hazardous substances remai ning on-site above
heal t h-based levels, a revieww |l be conducted no |less often than every five years after of renedial action
to ensure that the renedy continues to provide adequate protection of human health and the environnent. |f
the five-year review indicates that this interimrenedial action is not providing adequate protection of
human health and the environnent, additional contai nment action for the source area, such as inplenentation
of a perinmeter |eachate collection and treatnent system nmay be necessary.

10.4 ESTI MATED COST OF THE SELECTED | NTERI M REMEDY

EPA's total cost estimate for the selected interimrenmedy is $25.1 million. 38 This cost estinate
reflects the total cost estimate provided by the Respondents in the Source Area Containment Feasibility Study
($22.4 nillion), in addition to an EPA cost estimate that accounts for the possibility that a landfill gas
treatment system nmay be necessary ($2.7 mllion).

As summarized in Table 10-1, the Respondents, cost estimate for the selected interimrenedy has capita
costs of $19.8 MIlion and annual operation and nai ntenance costs of $170,000 per year. The total net present
value of their estimate is approximately $22.4 mllion, assunming a net discount rate of 5% Costs for this
alternative are highly dependent on the assunption that the perineter elevation of the graded surface will be
12 feet; raising or lowering this elevation could have a significant inpact, on the cost because it may
directly affect the amount of off-Site fill that would need to be brought in to achieve the 2% surface grades
required by the State of Washington MFS. Tabl e 10-1 shows that the cost estimate for "inport soil" for
gradi ng purposes is $4, 000,000, out of total capital costs of $19, 841, 000.

Fi gure 10-1 shows EPA' s probabl e cost estimate for a contingent landfill gas treatnment system which may
be necessary to conply with air pollution control requirenments. The total net present value for the
contingent gas system assuming a net discount rate of 5% is $2.7 nillion. &M costs for the gas treatnent
options range from $75, 000 per year for a surface collection systemwi th an open flare, to $131, 000 per year
for a vertical well systemw th an enclosed flare. Information supporting this probable cost estinmate is
provided in Figure 10-1 and Appendix B of this interimROD.

11.0 STATUTORY DETERM NATI ONS

The interimrenedial action selected for inplenentation at the Tulalip Landfill Site is protective of
human health and the environnent, conplies with Federal and State applicable or relevant and appropriate
requirenents for this linmted-scope action, and is cost-effective. Because this action nmay not constitute the
final renedy for the Site, the statutory preference for renedies that enploy treatment that reduces toxicity
mobi lity, or volune as a principal elenent, may be further addressed by a final response action. Gven that
this is an interimaction ROD, review of this Site and of this interimremedy will be ongoing as EPA
continues to eval uate whet her additional renedies for the on-source or off-source area of the Site are
necessary.

38 Renedy alternative cost estinates assune Operation and M ntenance (O&%\) costs over a 30-year
period and a discount rate of 5% The actual nunber of years that O&M nay be required at
the Site may be greater than 30 years. Actual Site costs are predicted to fall within a range
of +50 per cent to -30 per cent for all renedy alternative cost estinates.

11.1 PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

The selected interimrenmedy is protective of human health and the environment. The interimrenmedy at
this Site will permanently reduce the risks presently posed to human health and the environnent by preventing
contact with waste using a | ow perneability cover and institutional controls to restrict disturbance of the
cover. The seep contact, seep migration, and groundwater mgration RAGs are achi eved by m nim zing
infiltration thereby mnimzing | eachate generation. As a result the interimrenedial action will be



protective of human health and the environnent in the long term

The interimrenmedi al action includes significant construction activities that could pose nminor risks to
workers and will result in the | oss of approximately 1.7 acres of off-source wetlands. These risks and
of f-source wetlands loss will be nitigated as appropriate to ensure that this alternative is protective of
human health and the environnent.

11.2 COWPLI ANCE W TH ARARS

This interimaction conplies with Federal and State applicable or relevant and appropriate requirenents
(ARARs) for linmited-scope action. As stated above, this interimaction will mnimze infiltration and
| eachat e generation. Thus, seeps and ground water di scharge with constituent concentrations that exceed
chem cal specific ARARs will be elimnated or minimzed

The Site is located on Tribal |ands, and | eachate fromthe Site is discharged to surroundi ng wetl ands,
tidal channels, and sloughs. State environnental |aws and regul ations affecting actions taken or occurring
entirely on-Site are not legally applicable, but neverthel ess may be rel evant and appropriate. Under Section
300.400(g) (2) of the NCP, certain state laws an regul ations nay be rel evant and appropriate to this interim
remedi al action. For exanple, the state |laws and regul ati ons may be rel evant and appropriate if the purpose
of the state law or regulation is simlar to the purpose of this interimrenedial action (e,g., if there is a
state regul ation which sets surface water quality standards for certain chem cals or substances for the
purpose of protection of aquatic |life and human health, then regul ati ons woul d be rel evant and appropriate to
this interimaction, as the purpose of this interimaction is to protect aquatic life and human health from
exposures to hazardous substances contained in the landfill |eachate). As a general matter, permts are not
required for on-site actions at NPL Sites, however, the substantive requirements of a permt that would
ot herwi se be required nmust be net. The following is a discussion of the ARARs identified for this Site and
for the selected interi mrenedial action

11.2.1 Chemical -Specific ARARs

Cheni cal -specific requirenents are usually health- or risk-based nurerical values or methodol ogi es that
establ i sh the acceptabl e anbunt or concentration of a chemical in the anbient environment. Follow ng are the
chem cal -specific requirenents for the Tulalip Landfill:

State of Washington Water Pollution Control Act/Water Resources Act -- Chapt2rs 90.48 and 90.54 of the
Revi sed Code of Washington ("RCW); and the State of
Washi ngton Water Quality Standards for Surface Waters -- Chapter 173-201A WAC

These statutes, through their inplenmenting regulations including, but not limted to, those requirenents
codified at Chapter 173-201A of the Washington Adm nistrative Code ("WAC'), require the use of all known
avai | abl e and reasonabl e technol ogies in the treatment of wastewater prior to a rel ease or discharge of such
wastewater into waters of the State. The statutes thensel ves do not contain any nunerical criteria or
standards. However, Chapter 173-201A of the WAC contains both narrative and quantitative limtations for
protection of surface waters by regul ating discharges to sewers and surface waters, and establish di scharge
limts for water quality parameters and toxi c substances.

Because the | eachate seeps and Zone 2 groundwater at the site discharge into waters of the State, and
since the WAC Chapter 173-201A requirenments set the water quality standards for surface water, the WAC
173-201A regul ations are relevant and appropriate for this interimremedial action. Specifically, for
this interimrenedial action, the surface water limtations 'are described in Table 11-1. For nonitoring
purposes, EPA nay sel ect a subset of the surface water ARARs listed in Table 11-1 during detail ed design. The
surface water ARARs |isted in Table 11-1 do not account for practical quantitation limts (PQs), or surface
wat er background. To account for PQ.s and background, EPA plans to adjust conpliance |evels for the Table
11-1 ARARs as appropriate

G ven the presence of marine and estuarine aquatic organisns in the waters surrounding the Landfill, the
marine criteria listed in WAC 173-201A-040 are considered to be the rel evant and appropriate standards which
are to be conplied with for discharges to surface waters associated with this interimaction

This interimaction will attain the WAC 173-201A ARARs by stemmi ng the flow of contam nated ground from
the source area. Specifically, the selected interimrenmedy is expected to mninize the discharge of |eachate
to Zone 2, and elimnate the perineter berm|eachate seep di scharges through the perineter berm EPA notes
that the selected interimrenmedy is not expected to achieve surface water ARARs inmmedi ately after
construction. It may take a few years (ground water nodeling conducted by the Respondents estinmated 2 years)
for the selected interimrenedy to elininate the perinmeter berm seeps, however, EPA expects that all surface
water ARARs will be net by the conclusion of renedial action at the Site as required by CERCLA as amended by



SARA. Over the long term Alterative 4c allows significantly |ess |oading of contam nants to the surroundi ng
environnent, and significantly less |eachate to discharge fromthe landfill than other, |ess expensive
alternatives, notably Alternatives 2b and 2b(ii).

Federal Water Pollution Control Act ("FWPCA")/d ean Water Act ("CWA') — 33 U . S.C 88 1251-1376;
40 C. F.R Parts 100-149

These statutes and their inplenenting regul ati ons govern di scharges of water and wastewater to sewers,
surface water, and site runoff that is directed to a water body subject to the Acts. They establish point
source standards for discharges into surface water bodies under the National Pollutant D scharge Elimnation
System ("NPDES"'). They al so establish anbient water quality criteria ("ANMX') for the protection of aquatic
organi sns and hunman heal t h.

Federal AWQXC, pronulgated at 40 C.F.R Part 131, are guidelines set for various contam nants in surface
wat er bodi es. These guidelines are expected to be protective of nost aquatic |ife against acute or chronic
toxicity, or protective of human health with respect to fish consunption and water ingestion. CERCLA Section
121(d) (2) (B) (i) specifically states that water quality criteria are to be attained "where rel evant and
appropriate" at CERCLA sites.

The federal AWQXC are used by the States to set water quality standards for surface water. See Chapter
173-201A WAC. In general, the state water quality standards for surface water adopt the federal AWXC, and in
sone cases are nore stringent. In those cases in which the state standards are nore stringent than the
federal standards, the state standards are nore rel evant and appropriate than the federal standards.

The federal AWQXC are relevant and appropriate to this interimacti on because the purpose of the federal
AWX, anong other things, is to-protect aquatic organi sns and human health fromhigh levels of toxic
pollutants, and the purpose of this interimaction is to mnimze the release of | eachate containing toxic
pollutants fromthe landfill to the adjacent wetlands and sl oughs which woul d harm human heal th and aquatic
organi sns. Thus, EPA believes that the use of federal AWXC are well suited to the Tulalip Landfill. Federal
AWQXC that are relevant and appropriate requirements for this interi mresponse are provided in Table 11-1.

The wetl ands and tidal channels surrounding the Site are included in the CWA definition of "surface
water," and the use of AWX to evaluate | eachate seeps discharging directly into the wetlands and tidal
channels is therefore rel evant and appropri ate.

This interimaction is expected to attain surface water ARARs, including the federal AWX, by stemming
the flow of contam nants fromthe landfill (see the |ast paragraph of the section above regarding "State of
Washi ngt on Water Pollution Control Act/Water Resources Act").

Certain argurments were raised by the Respondents regarding the federal AWXC and the state water quality
standards during the preparation of the Feasibility Study by the Respondents under the ACC. The Respondents
initiated the formal D spute Resol ution process under the ACC to resol ve these argunents. Since these issues
affected EPA s deci si on-naking process at this Site, a discussion of these disputed issues and the outcones
is given bel ow

Use of Mxing Zones. EPA's final determnation in the D spute Resolution process stated that mixing
zones are not appropriate for evaluating conpliance with state water quality standards at the Tulalip
Landfill. EPA s position is consistent with WAC Chapter 173-201A, which is identified as an ARAR in this
interimRCD for the Site. Under the CWA and WAC 173-201A-100, the term "surface waters" includes wetlands,
tidal channels, and nudflats, which are precisely the kind of Iandforns found around the perineter of the

landfill. Results of the Rl indicate that the landfill |eachate contains hazardous substances in
concentrations exceeding the WAC 173-201A standards. This |leachate is regularly discharging directly to the
wet| ands and mudflats that surround the landfill. Therefore, the |eachate discharges nust attain the WAC

173-201A standards at the point where | eachate discharges into surface waters around the landfill.

Respondents failed to justify the use of a mxing zone for evaluating conpliance with ANMXs because they
did not provide to EPAin the RI/FS any information which shows that the Tulalip Landfill |eachate meets any
of the conditions set forth in WAC 173-201A- 100, which nust be net in order for a mxing zone to be granted.
Sorre of these conditions include, but are not limted information which clearly indicates the m xing zone
woul d not have a reasonable potential to cause a loss of sensitive or inportant habitat, substantially
interfere with the existing or characteristic uses of the water body, result in danage to the ecosystem or
adversely affect public health. See WAC 173-201A-100(4). Information collected by the Respondents
contractors shows nunerous neasured exceedances of AW in landfill |eachate. These exceedances i ndicate that
the landfill |eachate has a reasonable potential to present an immnent and substantial endangermnent to
public health, welfare, or the environment.

Additionally, EPA believes that use of a mxing zone is inappropriate at the Tulalip Landfill because a



m xi ng zone woul d not be protective of organisns that live in the sedinents surrounding the landfill. These
species are likely to be directly exposed to concentrated | evels of chemcals fromthe | eachate seeps when
there is no "clean" water available for mxing when there is a lowtide, and at |ocations where Zone 2 ground
wat er di scharges to surface waters.

Expl anation of how the State of Washington regards the use of mnixing zones or "dilution zones" at
hazar dous substance sites can be found in the MICA groundwater protection standards codified at WAC
173-340-720 (6) (d) (i) , which states as foll ows:

"(d) At sites where the affected ground water flows into nearby surface water, the cleanup | evel nay be

based on protection of the surface water. At these sites, the department nmay approve a conditional point
of conpliance that is located within the surface water as close as technically possible to the point or

poi nts where ground water flows into the surface water. Conditional points of conpliance may be approved
only if the follow ng requirements are net:

(i) Use of a dilution zone under WAC 173-201-035 [now WAC 173-201A-100] to denonstrate
conpliance with surface water cleanup |levels shall not be allowed."

This is relevant and appropriate for both the | eachate that discharges through the landfill berm
directly into surface waters of the state (i.e., the surrounding wetlands), and the |eachate that mgrates
t hrough the deeper ground water and directly enter the sloughs (also surface waters). Both of these
di scharges are ground water discharges to surface water, and as such the MICA regul ati ons would not allow the
use of a dilution zone to denonstrate conpliance with the surface water cleanup |levels. Use of "brackish
wat er AWXCs. The Respondents also raised in D spute Resolution the issue of interpolation of AWXs for
"bracki sh" waters, as permtted under WAC 173-201A-060(2). EPA's final determnation in the D spute
Resol ution was that the nost appropriate ARARs anal ysis consistent with CERCLA and the NCP uses the nost
stringent of the freshwater or nmarine criteria to determne conpliance with ARARsS in an environment where
both freshwater and marine biota may be present.

Revi ew of the avail abl e bi ol ogi cal survey data indicates that prinarily marine organisns inhabit the
wat ers surrounding the Tulalip Landfill. The presence of narine aquatic receptors in the vicinity of the
Landfill is of primary inportance in the selection of relevant and appropriate water quality criteria.
use of marine organi sms observed near the Site are likely the primary receptors for off-site contam nant
m gration. As such, use of marine criteria for evaluating potential toxicity to these organisns is the nost
appropriate and protective approach. Therefore, EPA determ ned that interpolating brackish water quality
criteria for this Site is not appropriate.

Use of dissolved netals data for cal cul ating AWXC under State law. A third issue raised by the
Respondents in D spute Resolution relates to the use of dissolved netals data, as well as total netals, in
calculating Marine Chronic Criteria (MC) AWX under WAC 173-201A-040, footnote dd. This issue involves
several ARARs: Federal Water Quality Criteria (FWX), state anbient water quality standards, and state
cl eanup requirenents pronul gated under MICA. EPA agrees with the Respondents that the AWQC pronul gated by the
State, and nost recently FWQC, nmeasure at | east some of the water quality criteria using dissolved netals
data. However, WAC 173-340-730(7)(c) states that "[c] onpliance with surface water cleanup standards shall be
determ ned by anal yses of unfiltered surface water sanples, unless it can be denonstrated that a filtered
sanpl e provides a nore representative measure of surface water quality." The Respondents did not denonstrate
that the filtered sanples would provide a nore representati ve neasure of surface water quality. As such, and
based on available infornation, unfiltered sanples provide a nore representative neasure of surface water
quality at that Site.

This approach is consistent with EPA's May 4, 1995, Administrative Stay of specific netals criteria
contained in the National Toxics Rule ("NTR') 60 Fed. Reg. 22228 (May 4, 1995). The NTR contains nuneric
water quality criteria for toxic pollutants and was promul gated by EPA on Decenber 22, 1992, for the fourteen
states that had not adopted sufficient water quality criteria (of which the State of Washington was one). The
NTR brought those states into conpliance with Section 303(c)(2)(B) of the dean Water Act, which required all
states to adopt criteria for all toxic pollutants. Anong the criteria in the NTR were aquatic life water
quality criteria for metals.

At the time the NTR was promnul gated, it was EPA's policy to express netals criteria using total
recoverabl e netal concentrations. Wile netals criteria could be inplenented by neasuring either total
recoverabl e netal or dissolved netal, total recoverable nmetal neasurenent, being nore conservative, provided
a greater level of protection than dissolved netal measurenment. See 60 Fed. Reg. at 22228.

After promul gation of the NTR, EPA continued to address the issue of how to best express netals
criteria. EPA held a neeting with invited experts in January 1993 to further elicit comrent on the use of
total recoverable versus dissolved nmetal criteria. on Cctober 1, 1993, the EPA Ofice of Water issued
gui dance (the "Metals Policy") on the interpretation and inplenentation of nmetals criteria providing that



"[it is nowthe policy of the Ofice of Water that the use of dissolved netal to set and neasure conpliance
with water quality standards is the recommended approach, because dissolved netal nore closely approxi nates
the bioavailable fraction of nmetal in the water colum than does total recoverable netal." (Underlining
added). See "Ofice of Water Policy and Techni cal Guidance on Interpretation and | nplementation of Aquatic
Life Metals Criteria."

A nunber of plaintiffs brought lawsuits in 1993 challenging the NTR netals criteria. In settlenment of
that litigation, EPA agreed to issue the May 4, 1995, admnistrative stay of the numeric aquatic life water
quality criteria (expressed as total recoverable netal). This stay will remain in effect until EPA
promul gates new netals criteria based upon dissol ved netal

However, on page 22230 of the May.4, 1995, administrative stay, EPA stated the follow ng concerning the
office of Water's Cctober 1, 1993, "Metals Policy":

"The adoption of the Metals Policy did not change the Agency's position that the existing tota
recoverabl e criteria published under Section 304(a) of the Cean Water Act continue to be scientifically
def ensi bl e. EPA devel oped the total recoverable criteria using high-quality analytical data and are

still scientifically defensible criteria. Wen devel oping and adopting its own standards, a State, in
making its risk nanagenent decision, nay wish to consider sedinment, food chain effects and other
fate-related i ssues and decide to adopt total recoverable or dissolved nmetals criteria. " (Enphasis
added) .

Thus, EPA recogni zes that using total metals criteria may in some cases be the best way to quantify the
ri sk posed by exposure to netals to aquatic life and hunman health. In this case, EPA has decided that
quantifying total, rather than dissolved, netals concentrations in |eachate seeps is the nost appropriate
approach for assessing overall exposure (via all exposure routes including ingestion and dernal contact) and
potential ecol ogical risks to fish and invertebrates residing in the vicinity of the Tulalip Landfill. EPA
does not consider the filtered | eachate data to adequately represent the potential risks to these receptors
at this Site, and thus requires that total netals nust be used for assessing such risks and for show ng
conpliance with the ARARs.

Washi ngton State Mddel Toxics Control Act ("MICA') —
RCW Chapt er 70. 105D, WAC Chapter 173-340

MI'CA contai ns nunerical cleanup standards for groundwater, surface water, soils, air, and sedinents. The
MICA regul ations that pertain to the Tulalip Landfill are the groundwater and surface water cleanup standards
contained in WAC 173-340-720 and -730. These regul ati ons address groundwaters and "surface waters of the
state" that are affected or potentially affected by a rel ease of a hazardous substance to those waters

WAC 173-340-720 regul ations are rel evant and appropriate to this interimrenedial action because the
purpose of these regulations is to protect human health and the environnent the establishment of nuneric
cl eanup standards for hazardous substances in groundwater and contain prerequisites for the use of "mxing
zones" to determne conpliance with these standards when groundwat er di scharges to surface waters. Likew se,
the purpose of this interimaction is to protect hunan health and the environnent by minimzing | eachate
di scharges fromthe Tulalip Landfill which contain hazardous substances above the numeric standards in the
regul ations.

In addition, WAC 173-340-730 regul ations are relevant and appropriate to this interimrenedial action
because the purpose of these regulations is to protect human health and the environnent through the
establ i shment of nuneric cleanup standards for surface water. Likew se, the purpose of this interimaction is
to protect hunman health and the environnent and surface water by mnimzing | eachate di scharges fromthe
Tulalip Landfill which contain hazardous substances above the numeric standards in the regul ations. Thus, EPA
believes that the use of WAC 173-340-720 and -730 are well-suited to the Tulalip Landfill.

This interimaction will attain the MICA ARARs identified above by effectively stemm ng the flow of
| eachate fromthe landfill (see the l|ast paragraph of the section above regarding "State of Washi ngton Vater

Pol lution Control Act/Water Resources Act."

11.2.2 Location-Specific ARARs

Location-specific ARARs are restrictions placed on either the concentrati on of hazardous substances or
the conduct of activities performed in certain |ocations. They may restrict or preclude certain renedia
actions or may apply only to certain portions of the area of contam nation

US Fish &WlIdlife Coordination Act- 16 U S.C. 88 661 et seq.



The Fish and Wldlife Coordination Act prohibits water pollution with any substance which is del eterious
to fish, plant life, or bird life. Contanminated | eachate fromthe Tulalip Landfill discharges into the
surface water surrounding the landfill, causing potential harmto fish, plant life, and bird life; therefore,
this Act is relevant and appropriate to the Inplenentation of the selected interimrenedial action.

This interimaction will attain the requirements of this Act as the cap will ninimze the continued
production of |eachate fromthe Tulalip Landfill and thereby minimze pollution fromthe Landfill which may

be deleterious to wildlife.

11.2.3 Action-Specific ARARs

Action-specific ARARs are typically technol ogy- or activity-based requirements or limtations on
actions. These requirements are not triggered by the specific contamnants identified at a site, but by
activities related to the nanagenment of these contam nants.

Landfill Regradi ng and Cappi ng
Federal Standards for Municipal Solid Waste Landfills, 40 CF.R Part 258
M ni mal Functional Standards ("MS') for Solid Waste Handling, WAC Chapter 173-304

The federal regulations governing landfill closure are codified at 40 C F. R Section 258.60. These
regul ations require installation of a final cover systemthat is designed to mnimze infiltration and
erosion. This final cover systemnust be conprised of an erosion layer underlain by an infiltration |ayer
as follows:

1) "The infiltration |ayer rmust be conprised of a nininmumof 18 inches of earthen material that has a
perrmeability less than or equal to the perneability of any bottomliner systemor natural subsoils
present, or a perneability no greater than 1x10-5 cnisec, whichever is less, and" (40 CF. R
Section 258.60(a)(1).

2) "The erosion |ayer nust consist of a mininmumof 6 inches of earthen material that is capabl e of
sustaining native plant growth.” (40 CF.R Section 258.60 (a)(2).

These federal regulations are relevant and appropriate for the Tulalip Landfill because the regul ations
address closure of solid waste landfills and EPA believes their use at the Tulalip Landfill is well suited.

To the extent that the Washington State MFS are nore stringent than the federal requirenents, the MFS
will be the ARAR which must be nmet at the Site. The Washington State MFS regul ations for solid waste are
provided in WAC 173-304. These regulations require that landfills will be closed to neet the follow ng
criteria at closure:

1) "At least two feet of 1 X 10-6 cnisec or |lower perneability soil or equivalent shall be placed upon
the final lifts" and that "Artificial liners nmay replace soil covers provided that a m ni num of
fifty mls thickness is used" (WAC 173-304-460(3)(e)(i))-.

2) "The grade of the surface slopes shall be no |l ess than two percent” (WAC 173-304-460(3)(e) (ii)).

3) "Final cover of at least six inches of topsoil be placed over the soil cover and seeded with grass,
ot her shall ow rooted vegetati on or other native vegetation" (WAC 173-304-460(3)(e)(iii)).

The current State of Washington MFS for landfill closure under WAC 173-304 are not |egally applicable
because the Site is located on Tribal |ands where State requirenents are not enforceable. However, the
current MFS standards are rel evant and appropriate because the Tulalip Landfill was a disposal site for solid

wastes, and the purpose of WAC 173-304 was to specify requirements which are suited for use in specifying how
landfills should be cl osed. The stated purpose of these regulations is "establishing these standards as

m ni mum standards for solid waste handling to provide a state-w de consistency and expectation as to the

l evel at which solid waste is nanaged t hroughout the state." WAC 173-304-010(6). The specific requirenents
stated above are well suited to the interimrenedial action to be performed at this Site, and are therefore,
rel evant and appropriate requirenents.

This interimaction will attain the 40 CFR Part 257 requirenments, and the WAC 173-304 requirenents
through the installation of a cap which neets or exceeds the specific technical requirenents |isted above.
The cap will neet or exceed the Federal closure requirenments and the State MFS requirenments, including the
requirenents for final slopes, cover conmponents, and construction neasures.



WAC Chapter 173-301 was the State of Washington's old M-S for solid waste that was effective from 1972
to 1985 and was in place in 1979. These regulations required that sanitary landfill surface areas be cl osed
by covering with an equivalent of two feet of conpacted soil that is sloped to allow for surface water runoff
(WAC 173-301-305). The old M-S regul ations also required that the finished surface of the filled area be
covered with adequate tillable soil and seeded with native grasses or other suitable vegetation (WAC
173-301-306). The WAC 173-301 MFS regul ations are not ARARs for this interimaction, as they do not neet the
requirenent of being legally in effect at this tinme (they are no | onger promul gated, instead they have been
super seded by Chapter 173-304 WAC).

Excavation and Filling
Section 402 of the Oean Water Act ("CWA")-- 33 U.S.C. § 1342

Normal | y, any sort of action to dredge or fill wetlands is governed by Section 404, not 402, of the CWA
However, in Novenber 1984, the U S. Arny Corps of Engineers inforned 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. The Corps based its reasoning on the fact that the
Corps characterized the Tribes, efforts to install a nore 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. Thus, for the purposes of this interimaction, Section 402 of the CWA is the

appl i cabl e requi rement governi ng cappi ng activities occurring on the on-source area of the landfill, not
Section 404.

Section 402 of the CWA established the NPDES pernmit program which governs direct discharges from point
sources. The NPDES pernit regul ations contain provisions for discharge limtations, nonitoring requirenents,
and best managenent practices. Because this interimaction is being conducted entirely on-site, Section 121
(e) of CERCLA does not require that a NPDES permt be issued to cover these on-site discharges. However, this
interimaction will neet all substantive requirenments of a NPDES permit for any on-site discharges.

Consi stent with the requirements of CWA Section 402, mitigation for the | oss of any on-source wetl ands that
may exist on the landfill surface will not be required under this ARAR

This interimaction will attain the substantive requirenments of Section 402, including NPDES, for the
pl acenent of fill on the on-source area of the landfill during detailed design and renmedi al action by
mnimzing the generation and di scharge of |eachate fromthe landfill source area into surface waters.
Di scharges to the off-source area of the Site are not covered under CWA Section 402 (see the discussion bel ow
regardi ng CWA Section 404).

Section 404 of the Cean Water Act -- 33 CF.R Parts 320 through 330 and 40 C.F.R Part 230

Section 404 of the CWA regul ates the discharge of fill material into the waters of the U S., including
wet | ands. The guidelines for this programare set forth in 33 CF. R Parts 320 through 330 and 40 CF. R Part
230, and are established to ensure that proposed discharges are evaluated with respect to inpacts on aquatic
ecosystens. Thus, Section 404 and its inplenenting regulations are applicable to any dredge and fill actions
occurring off-source as part of this interimaction.

The regul ations set up two separate forns of authorization for the discharge of dredged or fill material
into wetlands. The first are nationwi de pernmits which authorize certain activities in wetlands if that
activity and the permttee satisfy all of the nationwide permt ternms and conditions. Nationw de Permit
Number 38 aut horizes specific work needed to contain, stabilize, or renmobve hazardous and-toxi c wastes,
provi ded such work is done, ordered, or sponsored by a governnment agency with appropriate authority. The

second formof authorization, an individual permt, is required for off-source dredge and fill actions if the
Corps of Engineers determnes that the activities will result in nore that minimal inpacts to the wetlands.
Any discharge or fill material into the wetlands surrounding the Site which are not authorized in a

nati onwi de permt will require an evaluation in accordance with Section 404 (b) (1) of the CWA and a
determination by EPA regarding conpliance with the substantive requirenents of CW 404 guidelines and the
type and |l evel of mtigation appropriate for the project.

This interimaction will attain the substantive requirenents of Section 404(b) for the of the CWA for
the of f-source areas during detail ed design and renedial action. D scharges to the landfill surface are not
covered under CWA 404 (see the section above regardi ng CWA 402).

Air Em ssions
Clean Air Act (42 U S.C. 88 7401 et sea.) -- National Prinmary and Secondary Anbient Air Quality

Standards, 40 CF. R Part SO Wshington-State Clean Air Act (RC W 70.94); Puget Sound Air Pollution
Control Authority ("PSAPCA') Regulations | and II1I.



These regul ati ons govern em ssions of particulates and certain priority pollutants to the air from
on-site sources. Federal dean Air Act regulations are applicable for on-site air em ssions for control of
dust particles enmitted to the air during renedial activities. Renedial actions that would result in air
em ssions will be designed to neet federal air quality standards. The state Cean Air Act and PSAPCA
regul ations are rel evant and appropriate requirenments. Remedial actions that could involve rel eases of
contaminants to the air will be performed in conpliance with the substantive requirenents of a PSAPCA permt;
however, on-Site actions will not require a PSAPCA permit.

These air enissions requirements will be attained during and after construction of the interimrenedial
action. An evaluation will be conducted to ensure that landfill gas enissions conply with these requirenents.

11.2.4 To Be Consi dered

The following are not ARARs, but instead are "to be considered" ("TBC') when inplementing the sel ected
remedy. Detail ed design and construction of the interimremedy shall be consistent with the TBCs as
appropri ate.

Coastal Zone Managenent Act ("CZMA'), 6 U . S.C 88 1451-
1464; State of Washington Shoreline Managenent Act
("SMA"), Chapter 90.58 RCW

These statutes inmpose certain requirements for constructi on and devel opnent of shorelines. The
prerequisite of these statutes, the presence of shorelines of statew de significance, including nmarine waters
and wetlands, is net at this Site given that the Snohom sh R ver Delta has been identified as a shoreline of
state significance.

These statutes are TBC during detail ed design and renedial action.
40 CF.R Part 6, Appendix A

40 CF. R Part 6, Appendix A inplements two Executive Orders, Executive Order 11988 - "Protection of
Fl oodpl ai ns" and Executive Order 11990 - "Protection of Wtlands"). Normally, this Appendi x woul d be
consi dered for both the on-source and off-source areas of the Site, but because the on-source area is to be
addressed under the requirenents of CWA 402, this Appendix is to be considered for only the off-source areas
of the Site. The two Executive orders are also TBCs, and are described directly bel ow.

This Appendix is TBC for the off-source areas during detail ed design and renedial action.

Executive Order 11988 - "Protection of Floodplains" and
Executive Order 11990 - "Protection of Wtl ands"

These two Executive Orders are inplenmented by 40 CF. R Part 6, Appendix A which is described directly
above. The Executive Oders direct that actions occurring within floodpl ains nust be perforned so as to avoid
adverse inmpact to the floodplain, and to minimze potential harmand to restore and preserve the natural
and beneficial values of the floodplain, and that actions occurring within a wetland nmust be performed so as
to minimze the destruction, |oss, or degradation of wetlands. The prerequisite for the floodpl ain Executive
Oder to apply is that actions will occur in a floodplain, i.e., lowands, and relatively flat areas
adj oi ning inland and coastal waters and other flood-prone areas. Although the landfill surface is above
the 100 year floodplain, the surrounding wetlands are bel ow the flood | evel.

Wthin and adjacent to wetlands, Executive Order 11990 and EPA's Wetlands Action Plan direct actions to
be performed so as to mnimze the destruction, |oss, or degradation of wetlands. The off-source areas of the
Site are ecologically very productive wetlands that have been classified as wetlands by the Arny Corps of
Engi neers, therefore, both the wetlands Executive Order and the Wetlands Action Plan are to be considered in
the off-source area of the Site when inplenenting the renedy.

These Executive orders are TBC for the off-source areas during detail ed design and renedial action.

State of Washi ngton Shoreline Managenent Act ("SMA") --
Chapter 90.58 RCW WAC Chapter 173-16

WAC 173-16-060(14) directs landfilling in shoreline areas to be designed such that significant damage to
exi sting ecol ogi cal values or natural resources does not occur. In addition, fill materials should be of such
quality that they will not cause water quality problens and perineters of fills should be vegetated or

ot herwi se protected from erosion.



Cui delines for shoreline protection nmeasures (such as riprapping and other bank stabilization measures)
are provided in WAC 173-16-060(17). Shoreline protection neasures should be |ocated, designed, and
constructed to avoid the need for channelization and to protect the natural character of the streamnay.

These regul ations are TBC for the off-source areas for this interimaction because the actions to be
taken as part of the interimaction, excavation and filling, are the sane actions regul ated by the SMA and
WAC 173-16. In addition, the l|ocations where the interimaction is taking place (e.g., filling of off-source
wet |l ands for placenent of the cap, bank stabilization nmeasures, and stormmater controls constructed in the
of f-source wetlands) are the sanme |ocations regulated by the Act and WAC 173-16. Thus, the SMA and WAC 173-16
are TBC.

The SMA and WAC 173-16 are TBCs for the off-source wetlands during detailed design and remedi al action
The interimrenedy shall include shoreline protection measure(s) as appropriate, during and after
construction, to avoid channelization in the off-source area and to protect the natural character of the off-
source area

PSAPCA Qui del i nes For Acceptabl e Anbient Levels ("AALs")

These gui delines are not ARARs because they are non-promnul gated gui dance, but instead are guidelines to
be consi dered when inplenenting the selected remedy. This TBC shall be consi dered when renedial actions
produce air emissions. The AAL guidelines specify that actions producing air em ssions nmust neet the
gui delines. They are used to hel p inpl ement PSAPCA Regul ation |1l (see the discussion under "Air Em ssions"
in Section 11.2.3 - Action-Specific ARARs), which governs releases of toxic air pollutants.

These gui delines shall be considered in decision-naking regarding air em ssions and the potential need
for landfill gas treatnent

11.3 COST- EFFECTI VENESS

Cost savings are built into the presunptive remedy approach. The EPA gui dance docunent "Presunptive
Remedi es: Policy and Procedures, EPA 540-F-93-047 (Septenber, 1993) states on page 2:

"Way Shoul d Presunptive Renedi es Be Used?

Presunptive renedies are expected to have several benefits. Limting the nunber of technol ogies

consi dered shoul d pronote focused data collection, resulting in streamined site assessnents and

accel erated renedy sel ecti on deci sions which achieve tinme and cost savings. Additional time savings
could be realized during the remedi al design since early know edge of the renedy may all ow

t echnol ogy-specific data to be collected upfront during the remedial investigation (R). Presunptive
remedies will al so produce the added benefit of pronoting consistency in renedy sel ection, and inproving
the predictability of the remedy selection process for comunities and potentially responsible parties
(PRPs)." (underlining added).

In the case of Tulalip Landfill, EPA and the PRPs were able to achi eve cost and tine savings by structuring
the RI/FS to follow the presunptive remedy approach. Mney and tinme were saved because EPA and the PRPs
agreed in the RI/FS ACC to focus the data collection and streamine site assessments. This early/interimROD
represents accel erated renedy sel ection, which translates into time and cost savings.

The cost of the selected interimrenedy is proportional to its overall effectiveness and it represents a
reasonabl e value for the noney to be spent. The selected interimrenedy is the expensive alternative that
neets both of the NCP threshold remedy evaluation criteria: overall protection of human health and the
environnent, and conpliance with applicable or relevant and appropriate requirenents.

EPA' s total cost estimate for the selected interimalternative is $25.1 nillion. This cost estinate
reflects the total cost estimate provided by the Respondents in the Source Area Containment Feasibility Study
($22.4 nillion), in addition to an EPA cost estimate that accounts for the possibility that a landfill gas
treatment system may be necessary ($2.7 mllion) to nmeet em ssions requirenents of the Puget Sound Air
Pol I ution Control Authority (PSAPCA).

EPA bel ieves that there is significantly nore certainty associated with the cost estinate for the
selected interimrenedy than for some of the other alternatives that did not neet the NCP threshold criteria,
especially Alternatives 2b and 2b(ii), which the Respondents assert are viable containment alternatives. The

selected interimrenedy includes a |ow perneability landfill cover system which is a proven technol ogy for
containing landfill wastes. Materials for landfill covers are, in general, readily available, and their costs
are relatively certain. Low perneability covers have been installed on hundreds of landfill across the

country. Based on EPA' s experience with landfill covers, EPA believes that a properly constructed |andfil



covers is likely to effectively contain the waste at the Tulalip Landfill over the long termwith relatively

| ow operation and mai ntenance (& costs. Landfill covers have a proven track record as an effective
relatively low cost renedy for landfill sites. Follow ng inplenentation of the landfill cover, there is
relatively little likelihood that the cover would fail to contain the landfill contam nants, and thus costly

contingent actions will be avoi ded. Because of the know edge base that has been devel oped regarding | andfil
covers and their performance, EPA believes that the cost estimate for the selected interimrenedy is
relatively accurate. EPA notes that a significant factor affecting the cost of the selected interimrenedy is

the cost of inporting fill to attain the mninmumsurface slopes required by the MFS. |If the anount or cost of
inmported fill can be mnimzed during detail ed design, the actual cost of the selected interimrenedy nay be
less than the $25.1 million estimate. In addition, if treatment of landfill gas turns out to be unnecessary,

the total cost estimate for the selected interimrenedy falls to $22.4 mllion, an estinated savings of $2.7
mllion.

EPA bel i eves that the cost estimates for Alternatives 2b and 2b(ii), on the other hand, are considerably
| ess certain. Because the inplenmentability and effectiveness of these alternatives at a Site |ike Tulalip
Landfill are unknown, 39 the actual cost of inplenenting either of these alternatives could turn out to be
much hi gher than the current cost estinates that have been devel oped by EPA and the Respondents. In EPA' s
view, the significant differences between the Respondents' cost estinmates for Alternatives 2b and 2b(ii)
($13.3 mllion and $11.8 mllion, respectively), and EPA' s cost estimates for the sane alternatives ($21.3
mllion and 20.8 mllion, respectively), reflect the uncertainty of the cost estimates for these
alternatives, as conpared to the relative certainty of the cost estimate for the selected interimrenedy.

EPA' s cost estimates for Alternatives 2b and 2b(ii) are significantly higher than the Respondents
estimates in part because EPA has attenpted to fashion nore realistic cost estimates that take i nto account
sone of the uncertainty that is inherent in these alternatives.40 Wien EPA's cost estimates for Aternatives
2b and 2b(ii) are used, it is clear that the costs for these alternatives are relatively conparable to the
cost of the selected interimrenedy. However, even EPA's nore realistic cost estimates could seriously
underestimate the actual costs of inplenenting 2b and 2b(ii) if unforeseen probl ens devel op which would
requi re expensive contingent actions to mtigate the problens. EPA has serious concerns with regard to the
potential inplementability and effectiveness of Alternatives 2b and 2b(ii). 41 For exanple, EPA believes that
the coll ection system proposed for these alternatives could devel op serious problenms, such as cl ogging or
pl uggi ng of the drainage nedia in the collection trenches.42 In the event that the collection system
turns out to be ineffective at containing landfill wastes, or prohibitively expensive to operate and
maintain, it may eventually be necessary to inplement the Alternative 4c cover as a contingent action, which
woul d significantly raise the total source area response costs. EPA al so has significant concerns with regard
to the long termeffectiveness of the Alternative 2b treatment berns as they have been proposed for use at
this Site. 43

39 The Respondents have been unable to identify any other sinilar landfill Site where a
simlar systemhas been successfully inpl enented

40 See interim RCD Appendix A for nmore information on how and why the Respondents and EPA' s cost
estimates for Alternatives 2b and 2b (ii) differ).

41 See interimRCD Appendi x A

42 See interim RCD Appendi x D for EPA' s specific comments on the Respondents' proposal for
Alternative 2b(ii).

43 See EPA' s August 3, 1995 comment letter on Aternative 2b (Eric Wniecki, EPA to Anthony
Burgess, Golder), in the administrative record for this interi mROD.

As discussed in the Proposed Plan at page 18, the $170,000 per acre estimate for the selected interim
remedy is significantly less than the average cost per acre found in a study conducted by the U S. Department
of Defense of a nunmber of landfills (see the docunment "Conparison of DOD and EPA/ Private Sector Waste Site
Cleanup Efforts” in the admnistrative record for this interimROD). The Departnent of Defense study
concl uded that. the actual average cost per acre to renediate the landfills they studied was $208, 000 for
landfill renedies inplenented by the Departnent of Defense, and $294, 000 per acre for landfill renedies
i npl enented by EPA or private parties.

Avail abl e informati on al so indicates that the cost per acre for inplenenting the selected interimrenedy

is conparable (actually sonewhat |ower) than the average cost per acre for inplementing landfill covers at
landfills of simlar size. In conparing the cost per acre of the selected interimremedy with landfills of
simlar size where a landfill cover was sel ected, the average cost per acre for other landfills exceeds-

$173, 000, 44 versus $170,000 per acre for the selected interimrenmedy (see Appendix E of this interimROD for
nore information). Although no two landfills are exactly the sane in terns of acreage and details of the



remedy, in general, avail able suggests that the cost per acre predicted for the selected interimrenedy is
conparable to or less than the per acre costs for other landfills.

Because the selected interimrenedy is a "passive" systemthat does not require any punps or other
Active systens, the operation and mai ntenance (O%\V) costs for this alternative are lowrelative to those
predicted for Alternatives 2b and 2b(ii) which rely on active punping systems. Lower O8&M costs make the
selected interimrenedy a nmore effective renedy for the long term

In summary, EPA believes that the selected interimrenedy 4c is the nost cost effective alternative
because it is the | owest cost alternative that meets the two NCP threshold criteria. Gven the proven track
record of |low perneability covers as inplenentable and effective containnent renmedies at landfill sites |like
the Tulalip Landfill, EPA believes that the selected interimremedy is the | east expensive renedy that is
nost likely to provide an adequate | evel of protection at a reasonable cost, with relatively |ow risk that
the cost estinmate for 4c woul d be significantly exceeded.

EPA concludes that, relative to Alternatives 2b and 2b (ii) the selected interimrenedy is cost
effective because when EPA's nore realistic cost estinates are used, the relative costs of 2b, 2b(ii), and 4c
are conparable. In addition:

. EPA believes there is a relatively lowlevel of certainty with regard to the avail abl e cost
estimates for Alternatives 2b and 2b(ii);

. EPA has sufficient reason to expect that the actual costs of these Alternatives 2b and 2b(ii)
could turn out to be significantly higher than the EPA cost estinmates for these alternatives
because they enpl oy unproven technol ogi es and coul d require expensive contingencies, possibly
including inplenentation of a | owperneability cover, to effectively contain the landfill
wast es.

. EPA does not consider Alternatives 2b and 2b(ii) to be protective of human health and the
environment, nor do these alternatives neet ARARs. 45

G ven these considerations, EPA concludes that the selected interimrenmedy is nore cost effective than
Alternatives 2b and 2b(ii). In considering the NCP evaluation criteria, the selected renedy represents the
best bal ance of costs, protectiveness, permanence, and |ong-term effectiveness.

44 This estinmate is derived fromcost estinmates for relevant landfills fromthe 30 CERCLA | andfill
FS Reports that EPA used as the basis for developing the Feasibility Study for CERCLA Mini ci pal
Landfills, Septenber, 1993

45 See Section 9,0 - Sunmary of Conparative Analysis of Aternatives.

11.4 UTI LI ZATI ON OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNCOLOG ES TO THE MAXI MUM EXTENT
PRACTI CABLE

The principal elenment of the selected renedial action is contai nment which will be achieved by
installing a | ow perneability cap over the landfill. Contai nment addresses the primary threat at the Site of
infiltration and | eachate generation by mnimzing groundwater and seep | eachate migration and achieving all
the seep and groundwater RACS. The integrity of the cap is | ess susceptible to settlenent-induced cracking,
freeze/thaw cycl es, erosion, and biointrusion than a soil cover and is nore reliable. It is expected that
m nor mai ntenance will be necessary to correct vegetation and soil loss due to erosion, A low perneability
cap is inplementable as a well known technol ogy, and is expected to be effective in the long-term The
passive stormwater controls will require mninmal maintenance to ensure proper functioning thereby |ending
permanence to the remedial action.

11.5 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

The presunptive remedy approach for nunicipal-type landfills utilizes the renedial approach of
contai nnent of wastes rather than treatnent of wastes. The selected interimrenedy is expected to reduce the
toxicity and nobility of the waste, and mninmze the generation of new | eachate. By minimzing infiltration
of rain water into the landfill, the height of the | eachate mound in Zone 1 will fall. As nmore of the waste
becones unsaturated, the rate of "natural,, biological degradation of the waste is expected to increase.
Because this interimaction does not constitute the final remedy for the Site, the statutory preference for
renmedi es that enploy treatnent that reduces toxicity, nobility, or volune as a principal elenent nmay be
addressed by the final response action.



12.0 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

The Proposed Plan for InterimRenedial Action for the Tulalip Landfill Superfund Site was rel eased for
public comrent on August 7, 1995. The Plan identified Alternative 4c, CGeosynthetic Cover w th Passive
Drai nage, as the preferred alternative for interimrenedial action. The public coment period cl osed on
Cct ober 25, 1995. EPA has considered, at sone point in the CERCLA process, all of the remedy alternatives
that have ever been subnitted to EPA by the Respondents, including Alternatives 2b and 2b(ii), which were
subnmitted after the Source Area Contai nment Feasibility Study was approved by EPA. After the close of the
public coment period, EPA re-considered and re-evaluated all of the alternatives, including-those
alternatives which do not include a landfill cover. EPA reviewed all witten and verbal coments subnitted
during the public comrent period. Upon review of this information, including these comments, it was
determ ned that no significant changes to the renedy, as originally identified in the Proposed Plan, were
necessary.

Several non-significant changes occurred between issuance of the Proposed Plan and the signing of this
interimROD, none of which required any Mddifications to the preferred renedy as described in the Proposed
Pl an. For exanpl e:

. The Proposed Plan stated that Alternative 2b woul d neet RAGs. However, upon review of public
comments, additional, nore recent technical information, and EPA's re-evaluation of all the
renedi al alternatives, EPA determned that Alternative 2b does not neet all of the RAGs that
have been identified for the interimrenedial action.

. The ATSDR Prelimnary Public Health Assessnent for Tulalip Landfill (June, 1993), which was
inadvertently omtted fromthe Adm nistrative Record, was added to the Admi nistrative Record
after the public comment period. However, EPA did not rely on the information in the
Prelimnary Report because of the prelimnary nature of the report, and because all of the data
on which the report was based was collected Prior to the R.

. In accordance with the NCP, EPA has added sone docunents to the Adm nistrative Record that were
generated or received by EPA during or after the public comrent period on the Proposed Pl an.

. After the 80-day public coment period on the Proposed Pl an ended on Cctober 25, 1995, EPA
recei ved several letters fromthe Respondents transmtting |late comments on the Proposed Pl an
EPA has added these late comments to the Admnistrative Record for this interi mROD. However,
in accordance with the requirements of the NCP, EPA has determ ned that, based on EPA s review
of the late comments, nodification of the preferred renedy as described in the Proposed Pl an
was not necessary nor appropriate. EPA has not provided witten responses to the Respondents,
| ate conments.

. EPA made mi nor nodifications to some of the RAGs as they were described in the Proposed Pl an.
EPA added an RAO ("M nimze Infiltration") based on the recomendati on of EPA Presunptive
Remedy gui dance. See Section 7.0.

. InterimROD Tables 6-1 and 6-2 and Figure 6-1 were updated fromthe Streanlined R sk Assessnent
based on changes EPA has nade to the Region 3 risk-based concentrations for soil ingestion
since the devel opment of the Stream ined Ri sk Assessnent.

EPA does not consider any of these changes to be significant.

46 See "Conparison of the Leachate Collection and Treatnment Alternative (2B) with the FM. Cover
Alternative (4C ,"Colder, COctober, 1995; Menorandum Keith Pine of Weston to Eric Wni ecki
of EPA, February 7, 1996. See al so Menorandum Eric Wniecki to The File, August 4, 1995, re:
EPA Review of Alternative 2b - Treatnent Berm Section 9.0 and Appendices A, D and E of this
i nteri mROD.



Tabl e 1-1: Species of Concern

Speci es D stance fromSite State Feder al

(i f available) Status Status

Bal d Eagl e (Haliaeetus |eucocephal us) Wthin 1/4 nmile T T
Csprey (Pandi on hali aetus) Wthin 1/4 nmle M _
G eat Blue Heron (Ardea herodi as) Wthin 1/4 nmle M _
Arctic Tern (Sterna paradi saea) Wthin 1/4 mle M _
Har bor Seal (Phoca vitulina) o M _
Cal i fornia Sea Lion (Zal ophus cali fornicus) o M _
Stellar (northern) Sea Lion o T T

(Eunet opi as j ubat us)

Dal | ' s Porpoi se (Phoecoenoi des dalli) o M _
Paci fi ¢ Harbor Porpoi se (Phecoena phocoena) o C _
Bul | Trout (Salvelinus confluentus) o o C
Bel |l ers Ground Beetl e (Agonum belleri) Wthin 4 mles C C
Yuma Myotis (Myotis yunanensi s) Wthin 4 nmles L C
Black Lily (Fritillaria canschatcensis) Wthin 4 mles S _
Water Lobelia (Lobelia dortmanna) Wthin 15 niles S _
Chori so Bog-Orchid (Pl atanthera chorisiana) Wthin 15 miles T _

T = Threat ened M = Moni tored C = Candidate for Listing S = Sensitive

Sour ces: Decenber, 1987, letter fromU S Fish and Wldlife Service to Jerry Lee, E&E
Decenber, 1987, letter from Washi ngton Departnent of Wldlife to Jerry Lee, &E
January, 1988, letter from Washi ngton Department of Natural Resources to Jerry Lee, E&E
Prelimnary Natural Resource Survey, Tulalip Landfill, Mrysville, Washi ngton
Nati onal Cceanic and At nospheric Adm nistration (NOAA), 1991.
February 6, 1996, letter from NOAA to Eric Wniecki, EPA



Anal yte
VQOCs

1, 1- Di chl or oet hane
2- But anone

2- Hexanone

4- Met hyl - 2- Pent anone
Acet one

Benzene

But yl benzene

Car bon disul fide

Chl or obenzene

Chl or et hane

Chl orof orm

Chl or onret hane

ci s-1,2-Dichloroet hene
Et hyl benzene

Met hyl ene Chl ori de
Tol uene

Total Xyl enes

Trichl oroet hene

BNAs

,4-Trichl orobenzene
- Di chl or obenzene
- Di chl or obenzene
- Di chl or obenzene

Di chl or ophenol

, 4- Di met hyl phenol

- Met hyl napht hal ene

2- Met hyl napht hal ene

2- Met hyl phenol

3,3" -Dichlorobenzidine
4- Chl or o- 3- net hyl phenol
4- Met hyl phenol

4- Ni t rophenol

Acenapht hyl ene
Acenapht hene

Ant hr acene

Benzo(a) ant hracene
Benzo(a) pyrene
Benzo(b) fl uorant hene
Benzo( g, h,i)perylene
Benzo(k) fl uorant hene
Benzoic acid

1,2
1,2
1,3
1,4
2,4
2,4
1

x

Zone 1
Groundwat er

Table 5-1
Chenicals Detected in On-Source and O f-Source Media

On- Sour ce Medi a Of f - Source Media

Zone 2 Sur f ace Surface Surface Subsurface Surface Leachate Surface Subsur f ace Fi sh
Groundwat er Wat er Soi | Soi | Soi | Wat er Seepl Sedi ment Sedi nent Ti ssue
X X
X
X
X
X X X X
X X X
X
X
X X X
X
X
X X X
X
X X X
X X
X X X
X X X
X
X
X
X
X X X X X
X X
X X X X
X X
X X X X X X
X
X
X
X X X X
X
X X X
X X X X X X
X X X X X
X X X X X X
X X X X X
X X X X X
X X X X
X X X X X



Anal yte

bi s(2- Chl oroet hyl ) et her
bi s(2- Et hyl hexyl ) pht hal ate
Butyl benzyl pht hal ate
Car bazol e

Chrysene

Di - n-butyl pht hal ate

Di - n-octyl phthal ate

Di benz(a, h) ant hr aene

Di benzof uran

Di et hyl pht hal ate

Di net hyl pht hal at e

Fl uor ant hene

Fl uor ene

I ndeno(1, 2, 3-cd) pyrene
n- Ni rt oso-di phenyl ani ne
n-Ni troso-di-n-propyl am ne
Napht hal ene

Pent achl or ophenol
Phenant hr ene

Phenol

Pyrene

PCB/ Pesti ci des

4,4' - DDD
4,4' - DDE
4,4' -DDT
Aldrin

Arocl or-1016

Arocl or-1232

Arocl or-1242

Arocl or-1248

Arocl or-1254

Arocl or-1260

al pha- BHC

bet a- BHC

del t a- BHC

ganma- BHC (Li ndane) X
Dieldrin

Endosul fan |
Endosul fan I
Endosul fan sulfate
Endrin

Endrin al dehyde
Endrin ketone

X

Chemicals Detected in On-Source and Off - Source Media (Continued)

On- Source Media

Zone 1 Zone 2 Surf ace Surf ace Surf ace Subsurface Surface
G oundwat er G oundwat er Wat er Soi | Soi | Soi | Wt er
X X X X X
X
X
X X X
X X
X X X
X
X X X X
X X
X
X X X X X
X X X X X
X X
X X
X
X X X X X
X
X X X X X X
X X X
X X X X
X
X
X
X
X
X
X
X
X X
X X X
X X
X
X
X
X
X X
X

O f-Source Media
Leachate Surface Subsur f ace Fi sh
Seepl Sedi ment Sedi ment T issue

X X
X
X
X
X
X X
X X
X
X
X
X
X
X
X
X
X
X
X
X
X



Chemicals Detected in On-Source and Off - Source Media (Continued)

On- Source Medi a O f-Source Media
Zone 1 Zone 2 Surface Surf ace Surface Subsur f ace Surf ace Leachat e Surf ace Subsur f ace Fi sh
Anal yte Groundwat er  Groundwat er Wat er Soi | Soi | Soi | Wat er Seepl Sedi ment Sedi ment Ti ssue

gamma- Chl or dane X
Hept achl or X X

Hept achl or expoxi de X X X X

Met hoxychl or

I NORGANI CS

Al um num X X X X X X X
Ant i nony X X X

Arsenic X X X X X X

Barium X X X X X X X
Beryl | ium X X X X X

Cadmi um X X X X X X
Cal ci um X X X X X X
Chrom um X X X X X X
Cobal t X X X X X

Copper X X X X X

Cyani de X X X X X X
Iron X X X X X X

Lead X X X X X X

Magnesi um X X X X X X X
Manganese X X X X X X X
Mercury X X X X

Ni ckel X X X X X X

Pot assi um X X X X X X X
Sel eni um X X X

Silver X

Sodi um X X X X X X X
Thal i um X X X X

Vanadi um X X X X X X
Zi nc X X X X X X

CONVENTI ONALS

Ammoni a Nitrogen X X X

1Summary of on-source and of f-source | eachate seeps.



Anal yte

VOCS
1, 1- D chl or oet hane
4- Met hyl - 2- Pent anone
Acet one
Benzene
But yl benzene
Chl or obenzene
Chl or oet hane
Chl or onet hane
ci s-1, 2-D chl or oet hene
Et hyl benzene
Met hyl ene Chl ori de
Tol uene
Total Xyl enes
Trichl or oet hene

BNAs

1- Met hyl napht hal ene

1, 2- Di chl or obenzene

1, 2, 4-Trichl or obenzene
1, 3-Di chl or obenzene

1, 4- D chl or obenzene

2- Met hyl napht hal ene

2- Met hyl phenol

2, 4- Di chl or ophenol

2, 4- D net hyl phenol

3, 3' - Di chl or obenzi di ne
4- Chl or o- 3- net hyl phenol
4- Met hyl phenol

4- N trophenol

Acenapt hyl ene

Acenapt hene

Ant hr acene

Benz(a) ant hr acene
Benzo( a) pyr ene
Benzo(b) f | uor ant hene
Benzo(g, h, i) peryl ene
Benzo( k) f | uor ant hene
Benzoi c acid

bi s(2- Chl or oet hyl ) et her
bi s(2- Et hyl hexyl ) pht hal
But yl benzyl pht hal ate
Car bazol e

Chrysene

Di - n- butyl pht hal at e

Di - n-octyl pht hal ate

Di benz(a, h) ant hracene

ate

Table 6-1
Conpari son Nunbers Used for the Human Heal th Eval uation

Soi | / Sedi nent 1

EPA 2

200, 000, 000. 00
N A

200, 000, 000. 00
200, 000. 00

20, 000, 000. 00
41, 000, 000. 00
820, 000, 000. 00
440, 000. 00

20, 000, 000. 00
200, 000, 000. 00
760, 000. 00
410, 000, 000. 00
000, 000, 000. 00
520, 000. 00

N A

180, 000, 000. 00
20, 000, 000. 00
180, 000, 000. 00
240, 000. 00

N A

100, 000, 000. 00
6, 100, 000. 00
41, 000, 000. 00
13, 000. 00

N A

10, 000, 000. 00
130, 000, 000. 00
N A

120, 000, 000. 00
610, 000, 000. 00
7, 800. 00

780. 00

7, 800. 00

N A

78, 000. 00

000, 000, 000. 00
5, 200. 00

410, 000. 00
410, 000, 000. 00
N A

780, 000. 00
200, 000, 000. 00
41, 000, 000. 00
780. 00

MICA 3

32, 000, 000. 00
N A

32, 000, 000. 00
1, 400, 000. 00
N A

6, 400, 000. 00
N A

3, 100, 000. 00
3, 200, 000. 00
32, 000, 000. 00
5, 300, 000. 00
64, 000, 000. 00
640, 000, 000. 00
3, 600, 000. 00

N A

29, 000, 000. 00
3, 200, 000. 00
N A

1, 700, 000. 00
N A

N A

960, 000. 00

6, 400, 000. 00
89, 000. 00

N A

N A

N A

N A

19, 000, 000. 00
6, 000, 000. 00
5, 500. 00

5, 500. 00

5, 500. 00

N A

5, 500. 00

300, 000, 000. 00
36, 000. 00
2,900, 000. 00
64, 000, 000. 00
2,000, 000. 00
5, 500. 00

32, 000, 000. 00
6, 400, 000. 00
5, 500. 00

Units

ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg

ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg
ug/ kg

Surface water4

N A

N A

N A

71.00

N A

21, 000. 00
N A

N A

N A

29, 000. 00
1, 600. 00
200, 000. 00
N A

81. 00

N A

17, 000. 00
N A
2,600. 00
2,600. 00
N A

N A

790. 00

N A

0. 077

N A

N A

N A

N A

N A

110, 000. 00
0.031

0. 031
0.031

N A

0.031

N A

1.40

5.90

N A

N A

0. 031

12, 000. 00
N A

0.031

Units

ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L

ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L
ug/ L



Table 6-1 - page 2

Soi | / Sedi nent Surface-water 4

Anal yte EPA 2 MICA 3 Units Units
Di benzof uran 8, 200, 000. 00 N A ug/ kg N A ug/ L
D et hyl pht hal at e 1, 000, 000, 000. 00 260, 000, 000. 00 ug/ kg 120, 000. 00 ug/ L
Di net hyl pht hal at e 1, 000, 000, 000. 00 320, 000, 000. 00 ug/ kg 2,900, 000. 00 ug/ L
Fl uor ant hene 82, 000, 000. 00 13, 000, 000. 00 ug/ kg 370. 00 ug/ L
Fl uor ene 82, 000, 000. 00 13, 000, 000. 00 ug/ kg 14, 000. 00 ug/ L
I ndeno( 1, 2, 3-cd) pyrene 7, 800. 00 5, 500. 00 ug/ kg 0.031 ug/ L
n- Ni tr oso-di - n- propyl am ne 820. 00 5, 700. 00 ug/ kg N A ug/ L
n- Ni t r osodi phenyl am ne 1, 200, 000. 00 8, 200, 000. 00 ug/ kg 16. 00 ug/ L
Napht hal ene 82, 000, 000. 00 1, 300, 000. 00 ug/ kg N A ug/ L
Pent achl or ophenol 48, 000. 00 330, 000. 00 ug/ kg 8. 20 ug/ L
Phenant hr ene N A N A ug/ kg N A ug/ L
Phenol 1, 000, 000, 000. 00 190, 000, 000. 00 ug/ kg 4, 600, 000. 00 ug/ L
Pyrene 61, 000, 000. 00 9, 600, 000. 00 ug/ kg 11, 000. 00 ug/ L
PCB/ Pest i ci des
4, 4' - DDD 24, 000. 00 170, 000. 00 ug/ kg 0. 00084 ug/ L
4, 4" - DDE 17, 000. 00 120, 000. 00 ug/ kg 0. 00059 ug/ L
4, 4" -DDT 17, 000. 00 120, 000. 00 ug/ kg 0. 00059 ug/ L
Aldrin 340. 00 2, 400. 00 ug/ kg 0. 00014 ug/ L
al pha- BHC 910. 00 6, 400. 00 ug/ kg 0. 013 ug/ L
Arocl or-1016 140, 000. 00 22, 000. 00 ug/ kg 0. 00005 ug/ L
Arocl or-1232 740. 00a 5, 200. 00a ug/ kg 0. 00005 ug/ L
Arocl or-1242 740. 00a 5, 200. 00a ug/ kg 0. 00005 ug/ L
Aocl or-1248 740. 00a 5, 200. 00a ug/ kg 0. 00005 ug/ L
Arocl or-1254 41, 000. 00 5, 200. 00a ug/ kg 0. 00005 ug/ L
Aocl or- 1260 740. 00a 5, 200. 00a ug/ kg 0. 00005 ug/ L
bet a- BHC 3, 200. 00 22, 000. 00 ug/ kg 0. 05 ug/ L
del t a- BHC N A N A ug/ kg N A ug/ L
gamra- BHC (Li ndane) 4, 400. 00 31, 000. 00 ug/ kg 0. 063 ug/ L
Dieldrin 360. 00 2,500. 00 ug/ kg 0. 00014 ug/ L
Endosul fan | 12, 000, 000. 00b N A ug/ kg 2.00 ug/ L
Endosul fan 11 12, 000, 000. 00b N A ug/ kg 2.00 ug/ L
Endosul tan sul fate N A N A ug/ kg 2.00 ug/ L
Endrin 610, 000. 00 96, 000. 00 ug/ kg 0.81 ug/ L
Endrin al dehyde N A N A ug/ kg 0.81 ug/ L
Endrin ket one N A N A ug/ kg N A ug/ L
gamra- chl or dane 4, 400. 00c 30, 800. 00c ug/ kg 0. 00059c ug/ L
Hept achl or 1, 300. 00 8, 900. 00 ug/ kg 0. 00021 ug/ L
Hept achl or epoxi de 630. 00 4, 400. 00 ug/ kg 0. 00011 ug/ L
Met hoxychl or 10, 000, 000. 00 1, 600, 000. 00 ug/ kg N A ug/ L
I NORGANI CS 5
Al um num 1, 000, 000. 00 N A ny/ kg N A nmy/ L
Ant i nony 820. 00 130. 00 ngy/ kg 4. 30 nmy/ L
Arsenic 3.80 57.00 ngy/ kg 0. 00014 my/ L
Bai rum 140, 000. 00 22, 000. 00 ng/ kg N A ng/ L
Beryllium 1.30 9. 30 ngy/ kg N A my/ L
Cadm um 1, 000. 00 6. 60 my/ kg N A my/ L

Cal ci um N A N A ny/ kg N A ny/ L



Table 6-1 -

Soi | / Sedi ment 1

Surface water 4

Anal yte EPA 2 MICA 3 Units Units
Chr om um 10, 000. 00d 1, 600. o0d ngy/ kg N A ng/ L
Cobal t 120, 000. 00 N A ng/ kg N A ng/ L
Copper 82, 000. 00 12, 000. 00 ngy/ kg N A ng/ L
Cyani de 41, 000. 00 6, 400. 00 ng/ kg 220.00 ng/ L
Iron N A N A my/ kg N A ng/ L
Lead 400. 00e N A ny/ kg N A ny/ L
Magnesi um N A N A ny/ kg N A ny/ L
Manganese 10, 000. 00 45, 000. 00 ny/ kg N A ng/ L
Mer cury 610. 00 96. 00 ngy/ kg 0. 00015 ng/ L
N ckel 41, 000. 00f 6, 400. 00f ng/ kg 4.60 ng/ L
Pot assi um N A N A ngy/ kg N A ng/ L
Sel eni um 10, 000. 00 1, 600. 00 ny/ kg N A ng/ L
Si |l ver 10, 000. 00 1, 600. 00 g/ kg N A ng/ L
Sodi um N A N A ny/ kg N A ny/ L
Thal I'i um N A 22.00 ny/ kg 0. 0063 ny/ L
Vanadi um 14, 000. 00 2, 200. 00 ny/ kg N A ng/ L
Zinc 610, 000. 00 96, 000. 00 ng/ kg N A ng/ L

N A Not Avail abl e

1 The lower of the two values (i.e., EPA or MICA) was used for screening. This Tabl e has been
updat ed since the streamined R sk Assessnment to reflect recent (11995) revisions to the EPA Region 3
ri sk-based conparison nunbers for soil. Only the soil conparison nunbers have been updat ed.
2 Values taken from EPA Region Il Ri sk-Based Concentration Table, Fourth Quarter 1994
3 Val ues taken from Washi ngton State Departnent of Ecol ogy's Model Toxics Control Act C eanup Levels
and Ri sk Cal cul ati ons Update, January 1995
4 Val ues taken from EPA Water Quality Standards; 40 CFR Part 131-, Decenber 1992
5 Regional background soil concentrations of arsenic and berylliumwere al so used for conparison.
These val ues are 90th percentile concentrations obtained fromthe Washi ngton State Departnent of Ecol ogy
(Ecol ogy, 1994). The val ues used were the foll ow ng:
Arsenic 7.3 ng/ kg
Beryl | i um 0.6 ng/ kg

As "pol ychl oAnat ed bi phenyl s"

As "endosul fan"

As "chl ordane"

As chrom um VI

Val ue taken fromthe Revised InterimSoil Lead Quidance for CERCLA Sites and RCRA Corrective Action
Facilities EPA OSWER Directive #9355.4-12, July, 1994

As "nickel (soluble salts)"

As "thallium soluble salts"

O QO O T

«a —



Table 6-2
Summary of On-Source and OFf-Source Site Data that Exceed
Human Heal t h Conpari son Nunbers

Frequency of Range of Criteria Backgr ound Locati on of Sanples that
Anal yte Exceedences Exceed, Conc. Concentration Concentrati on Units Exceeded Criteria
Surface Soil 1
Arocl or-1242 2/ 106 1000- 1900 740 N A ug/ kg R1SBSBO5A1, R1SBSB09Al
Arsenic 91/ 93 4.8-47.3 3.8 7.3 ngy/ kg Criteria was exceeded at all sanple |ocations except:
R1SBSB09D1 and R1SBSB091- S2
Background was exceeded at all |ocations except:
R1SBSBO8A1, R1SBSB08B1, 1SBSB08C1, R1SBSB0O8D1,
R1SBSBO8E1, R1SBSB08F1, R1SBSB08GL, R1SBSB08I 1,
R1SBSB09A1, R1SBSB09D1, RI1- SB-SB09Al- S2,
R1SBSB02A1
Benzo( a) pyr ene 3/ 106 1700- 3300 780 N A ug/ kg R1SB- SBO6A1- S2, R1SBSB06A1, R1SBSBCB11
Beryl l'i um 2/ 106 1.70-2.10 1.3 0.6 ng/ kg R1SBSB02C1, R1SBSB02I 1
Chrysene 1/ 106 6000a 5500 N A ug/ kg R1SBSBOBI 1
Hept achl or epoxi de 1/ 106 2800 630 N A ug/ kg R1- SB- SBO6A1- S2
Subsurface Soil 2
Arocl or-1242 2/ 19 990- 1100 740 N A ug/ kg R1SBSBO5A2, R1SBS806A2,
Arsenic 17/ 17 4.2-32.4 3.8 7.3 ny/ kg Criteria was exceeded at all sanple |ocations.
Background was exceeded at all |ocations except:
R1SBSBO7A2 and R1SBSB09A2
Benzo(a) pyrene 3/ 20 990- 1500 780 N A ug/ kg R1- SB- SBO6A2- S2, R1SBSB06A2, R1SBSBO6A3
Sur face Water
Arsenic 1/ 20 0. 0018 0. 00014 N A ng/ L R1- SW SQ24- S2
Di benz(a, h) ant hr acene 1/ 20 0.04 0.031 N A ug/ L R1- SW SQ24- S2
Leachat e
3,3"- Dichlorobenzidine 1/ 55 0.4 0.077 N A ug/ L R3LSSP06
4,4' - DDD 1/ 33 0. 022 0. 00084 N A ug/ L R6LSSP06
4,4' - DDE 1/ 33 0.01 0. 00059 N A ug/ L R6LSSP06
4.4' -DDT 9/ 36 0. 013-0. 049 0. 00059 N A ug/ L RLLSSP09, R3LSSP03, R3LSSP05, R3LSSPO6,

RGLSSP02, R6LSSP03, R6LSSP06, RG6LSSP10,
RGLSSPO8- S2



Table 6-2 - page 2

Frequency of Range of Criteria Backgr ound Locati on of Sanples that
Anal yte Exceedences Exceed. Conc. Concentration Concentration Units Exceeded Criteria
Aldrin 9/ 37 0. 007- 0. 036 0. 00014 N A ug/ L RILSSPO3, RILSSP09, RILSSP11l, R2LSSPO8
R3LSSPO6, R3LSSP09, R3LSSP10, R6LSSPOS,
R6LSSP10
Arocl or- 1016 10/ 36 0.47-1.2 0. 000045 N A ug/ L R5LSSPOL, R5LSSP02, R5LSSP04, R5LSSPO6,

R5LSSP11, R6LSSP02, R6LSSP05, RG6LSSPOG6,
R6LSSP10, R6LSSPCS- S2

Arocl or-1232 8/ 37 1.2-5.8 0. 000045 N A ug/ L R5-1- S- SP09- S2, RS5LSSP03, R5LSSPO5,
R5LSSP0O8, R5LSSP09, R5LSSP10, R6LSSPO7,
RGLSSPO8- S2

Arocl or-1254 1/ 37 1.31 0. 000045 N A ug/ L R6SSPO8- S2

Arsenic 40/ 59 0. 0019-0. 023 0. 00014 N A ng/ L R1-LS- SP04-3/8, R1-LS SP04-S2, RLLSSPO1,

RILSSPO2, RILSSP03, ROSSP04, R1SSPO5,
RILSSPO6, RILSSPO7, RILSSP0O8, RILSSP11,
R21- SSPO1, R21-SSP03, R2LSSP05, R21- SSPO7,
R2LSSP0O8, R2LSSP11, R3LSSP05, R3LSSPOG6,

R4- LS- SP06- S2, R4-LS- SP06- S2- F, R4LSSPO3,
RALSSPO5, 85LSSP01, R5LSSP03, RS5LSSPO4,
R5LSSPO5, R5LSSP06, R5LSSP08, RSLSSP11,
RG6LSSPO1, R6LSSP02, R6LSSP03, RG6LSSPO4,
R6LSSPO5, R6LSSP06, R6LSSP0O7, R6LSSPOS,
R6LSSP11, R6LSSPO8- S2

Benz(a) ant hr acene 3/ 55 0.27-5 0.031 N A ug/ L R1-LS- SP04-S2, R4-LS-SP06-S2, R4ALSSP0O6
Benzo( a) pyrene 1/ 55 1.4 0.031 N A ug/ L R4- LS- SP06- S2
Benzo(b) f | uor ant hene 1/ 55 2.2 0.031 N A ug/ L R4- LS- SP06- S2
Benzo( k) f | uor ant hene 1/ 55 0.7 0. 031 N A ug/ L R4- LS- SP06- S2
bi s(2- Et hyhexyl ) pht hal ate 3/56 6-23.4 5.9 N A ug/ L RILSSPO1, R4-LS- SP06-S2, R6-LS-SP08-S2
Chrysene 3/55 0.20-3.5 0.031 N A ug/ L Rl- LS SP04- S2, R4-LS-SP06-S2, RALSSP06

Di benz(a, h,)ant hracene 1/ 55 0. 08 0.031 N A ug/ L R4- LS- SP06- S2
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Frequency of Range of Criteria Backgr ound Locati on of Sanples that
Anal yte Exceedences Exceed. Conc. Concentration Concentration Units Exceeded Oriteria
Deldrin 6/ 35 0. 006- 0. 02 0. 00014 N A ug/ L R47SP06, R6LSSP03, R6LSSP04, R6LSSPO6,
R6LSSPO8, R6LSSP11
I ndeno( 1, 2, 3- cd) pyrene 2/ 55 0. 20-0. 38 0. 031 N A ug/ L R3LSSP03, R4-LS- SP06- S2.
gamra- BHC (Li ndane) 1/ 39 0. 067 0. 063 N A ug/ L R1LSSP09
ganmma- chl or dane 1/ 33 0. 006 0. 00059 N A ug/ L R6LSSP11
Hept achl or 6/ 35 0. 00899- 0. 022 0. 00021 N A ug/ L R1ILSSP11, R2LSSP08, R6LSSP02, R6LSSPO4,

R6LSSP0O6, R6LSSP10

Hept achl or epoxi de 25/ 43 0. 011-0. 064 0. 00011 N A ug/ L R1LSSP03, RI1LSSP04, RI1LSSP05, RI1LSSPO07,
R2LSSP06, R3LSSP03, R3LSSP05, R3LSSPO6,
R3LSSP10, R4LSSP03, R4ALSSPO5, R4LSSPO6,
RALSSP09, R4LSSP10, R6LSSPO1, R6LSSPO2,
R6LSSP03, R6LSSP04, R6LSSP05, R6LSSPO6,
R6LSSP0O7, R6LSSP08, R6LSSP09, R6LSSP10,

R6LSSP11
Mer cury 4/ 50 0. 00018- 0. 00038 0. 00015 N A ng/ L RILSSP08, R2LSSP08, R4-LS- SP06-S2
R5LSSP02
Thal I'i um 1/ 33 0. 0085 0. 0063 N A mg/ L R6LSSP08
Sur f ace sedi ment
Arsenic 52/ 52 8.9-94.4 1.6 N A ny/ kg Criteria was exceeded at all sanple |ocations
Benzo( a) pyr ene 1/ 52 570 390 N A ug/ kg R1SDSGL3
Manganese 1/ 52 9690 5100 N A ngy/ kg R1SDSGL9
Subsur f ace sedi ment
Arsenic 20/ 20 8.8-60.9 1.6 N A ny/ kg Criteria was exceeded at all sanple |ocations
a Val ue exceeded MICA Method C criteria, but did not exceed EPA criteria
1 This tabl e has been updated since the stream ined Ri sk Assessnent to reflect recent (1995) revisions to the EPA Region 3 risk-based conpari son
nunbers for soil. The resulting changes to this table are mnor and do not change any of EPA's conclusions in or regarding the streamined Ri sk Assessnent. Changes in this

table include: for site surface soil cJata, there are no exceedances of Region 3 risk-based soil conparison nunbers for Aroclor-1248, benz(a)anthracene,

benzo(b) fl uorant hene, and di benz(a, h)anthracene; the surface soil frequency of exceedance for six other chem cals changed slightly; for subsurface soils, there were slight
changes in the reported frequencies of exceedance for some chem cals. However, no chemcals were renoved fromthe |ist.

<I MG SRC 1096133B>

<I MG SRC 1096133B1>

<I M5 SRC 1096133B2>



Anal yte
Surface Soil
bi s(2- Et hyhexyl ) pht hal at e
Surface Water
Phenant hr ene
Cadm unmt t ot al
Chr om um t ot al
Lead-t ot al
N ckel -t ot al
bi s(2- et hyl hexyl ) pht hal ate
Copper -total
Iron-total

Zi nc-total

Zone 1 G oundwat er
Chrom umt ot al

Chr om um di ssol ved
Copper -total

Cyani de-t ot al
Lead-t ot al

Ni ckel -t ot al

Ni ckel - di ssol ved

Tabl e 6-4

Summary of On-Source Data that Exceed

Ecol ogi cal

Frequency of

Exceedances 1

1/5

1/5
1/5
2/5
2/5
3/5
1/5
4/ 5
5/5

4/ 5

1/ 4
Yo

2/ 4
2/ 4
3/4
1/ 4
Yo

Conc.

Conpari son Nunbers

Range of Exceed.

7200

14

0.011
0.938-0.95
0.428-0. 486
0. 36-0. 856
180

0. 0145-0. 337
2.79-44. 4

0.506-1.73

0. 165

0.153
0.0139-0. 0395
0.011-0.016
0.033-0. 141
0. 0349

0.0277

Val ue

Criteria
Units

6500

6.3

0. 0011
0.2

0. 0032
0. 16
160.0
0. 012
1.0

0.11

0.05
0.05
0. 0029

0. 001

0. 0085

0. 0083
0. 0082

Sanple ID of Criteria Exceedances

g/ L

/L
ng/ L
my/ L
my/ L
my/ L
ug/ L
ny/ L
ng/ L

ng/ L

ny/ L
ny/ L
ny/ L
ng/ L
ng/ L
ng/ L
my/ L

EEO1- SS- P2

EEO1- SWP1
EEO1- SWP3
EEO1- SWP1,
EEO1- SWP1,
EEO1- SWP1,
EEO1- SW P2
EEO1- SWP1,
EEO1- SWP1,

EEO1- SWP1,

R1GMB10
R1IGMB10
R1LGAWA23,
R1IGAWA21,
R1IGAMA21,
R1GAMB10
R1GATB10

EEO1- SW P2
EEO1- SW P2
EEO1- SW P3,

EEO1- SW P2,
EEO1- SW P2,

EEO1- SW P2,

R1LGMB10
R1GMB10
RIGAWR3, R1IGAMB10

EEO1- SW P4

EEO1- SW P3,
EEO1- SW P3,

EEO1- SW P3,

EEO1- SW P4
EEO1- SW P4

EEO1- SW P4

EEO1- SWP5

EEO1- SW PS5
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Frequency of Range of Exceed. Criteria

Anal yte Exceedances1 Conc. Val ue Units Sanmple 1D of Oriteria Exceedances

Zinc-total 2/4 0. 0896- 0. 961 0. 086 ng/ L R1IGAMA21, RLGAMB10

Hept achl or Epoxi de 2/ 4 0. 027-0. 049 0. 0036 Ig/L RIGAW22, R1GAWR23

Phenant hr ene 1/ 4 12 4.6 Ig/L R1GANMAR3

Ammoni a ni trogen 4]/ 4 12-94 0. 035 ng/ L RIGAMA21, RIGA22, RIGAWR3, R1LGATB1O

Zone 2 G oundwat er

Hept achl or 1/ 22 0. 025 0. 0036 lg/L RLGAWALA- S2

Endosul fan I 1/ 22 0. 033 0. 0087 lg/L RLGAWAL4- S2

Zinc-total 1/ 87 0.1 0. 086 ng/ L R1GAMAL4S- S2

Mer cury-total 1/ 86 0. 00021 0. 000025 ng/ L R6GAMND8- S2

Copper -t ot al 4/ 87 0. 003- 0. 0069 0. 0029 ng/ L RAGNMND2, RAGNMNDE, RAGMBO6, REGANMNE- S2

Chrom umt ot al 12/ 87 0. 066- 0. 984 0. 05 ng/ L RIGAWALA- S2, RIGAMAL4, RIGAWALS, R1IGMB06, R2GATB06, R3GANWN7- S2,
R3GAN7- S2, R3GAMAD7, R3GAMBO6, RAGMBO6-S2, R4AGATBOG,

Lead-t ot al 8/ 87 0. 0097- 0. 149 0. 0085 ng/ L RIGAMAL4- S2, RIGAWAL4, R2GAMND4, R3GM806, R6GATBO6, REGANMND3,

R6GAMND4, R6GAMNDS

Cyani de-t ot al 7/ 26 0. 005- 0. 049 0. 001 ng/ L RIGAMAL4- S2, RIGAWML3, RIGAMAL4, RIGMBO1, R1GAMBO6, R2GAMNDS5- S2,
R5GAMTBO3- S2

N ckel -t ot al 26/ 87 0. 0085-0. 32 0. 0083 ng/ L RIGAWAL4- S2, RIGAMAD8, RLIGAWAL4, RIGAALS, RIGATB06, R2GAWND3,
R2GAMND8, R2GMB06, R3GAWWDS5, R3GAMAND7, R3GAMNE, R3GAMAND9,

R3GATBO3,
R3GATBO6, RAGMBO6- S2, RAGAMNDE, RAGMBO6, R5GAMN3, FS5GAMNDS,

R5WMALO,
R5GATBO3, R5GMB06, R6GANMWS- SC, REGAWDG6, REGAMNE, R6GATBO6

Phenant hr ene 1/ 46 7 4.6 lg/L R1GAMAL4- S2

Chr om um di ssol ved 5/ 11 0.115-0. 645 0.05 ng/ L RIGAMAL4, RLIGAMNLS, RAGMBO6- S2, R5GMB06, R6GATBO6

Lead- di ssol ved 2/ 31 0. 0088-0. 0166 0. 0056 ng/ L R6GAMNE, R6GAMND3



Anal yte
Mer cur y- di ssol ved

N ckel - di ssol ved

Zi nc- di ssol ved
Ammoni a ni trogen
Leachate Seep SPO1
Phenant hr ene

I ron-di ssol ved
Lead- di ssol ved
Cyani de-tot al
Iron-total

Lead- Tot al

Hept achl or epoxi de
Arocl or-1016

Ammoni a ni trogen

Frequency of
Exceedancesl

1/ 30

9/31

1/ 31

80/ 80

4/ 4

4/ 4

2/ 2

2/ 4

4/ 4

4/ 4

Ya

Ya

4/ 4

Range of Exceed.
Conc.

0. 00021

0.01-0. 286

0. 025

0. 65- 340

8-12
15.3-21.7
0. 0067-0. 011
0.017-0. 027
18.2-25.1
0. 0456-0. 0618
0.013

1.2

140- 180

1 Note: The frequency of exceedances are based on the nunber off hits.

Table 6-4 -

Criteria
Val ue

0. 000025

0. 0082

0. 0081

0. 035

6.3

1.0

0. 0025

0. 0052

1.00

0. 0032

0. 0038

0.014

0. 045

page 3

Units
nmy/ L

ny/ L

ng/ L

my/ L

lg/L
ng/ L
my/ L
ny/ L
ny/ L
ng/ L
Ig/L
Ig/L

ny/ L

Sanmple 1D of Oriteria Exceedances
GEGMNDB- S2- F

RIGAMAL4, RIGMWALS, RSGAWNE, F5GAWN9, RS5GATBO3, RSGATBOG,
R6GAWNDS- S2- F, R6GAMAD8, R6GMBO6

R6GAMNDS- S2- F

Al sanple |ocations

RILSSPO1, R2SSP01, R5LSSPO1. R6LSSPO1
RILSSPO1, R2LSSPO1, R5LSSP01, RG6LSSPO1
R5LSSP0O1, R6LSSPO1
R5LSSPO1, R6LSSPO1
RILSSPO1, R2LSSP01, R5LSSPO1, R6LSSPO1
RILSSPO1, R2LSSPO1, R5LSSP01, RG6LSSPO1
R6LSSPO1
R5LSSPO1

RILSSPO1, R2LSSPO1, R5LSSPO1,. RGLSSPO1



Anal yte
Leachat e

Fl uor ant hene

Phenant hr ene

Al drin

4,4 -DDT

Endrin

Hept achl or

Hept achl or epoxi de

Met hoxychl or

Arocl or-1016

Arocl or-1232

Arocl or-1254

Chrom umt ot al

Frequency of
Exceedancesl

2/ 57

26/ 58

10/ 41

10/ 38

7/ 39

6/ 39

26/ 45

2/ 37

9/ 39

10/ 40

1/ 40

19/ 60

Range of
Exceed. Conc.

30-51.1

5-276

0. 007-0. 036

0. 013-0. 049

0.01-2-0.043

0. 0089-0. 022

0. 005-0. 064

0. 049-0.071

0.47-1.19

1-5.82

1.31

0. 0625-0. 392

Citeria

Val ue

16

4.6

0. 0019

0. 001

0. 0023

0. 0036

0. 0036

0.03

0.03

0.03

0.03

0.05

Tabl e 6-5

Summary of O f-Source Data that Exceed
Conpari son Nunbers

Ecol ogi cal
Backgr ound

Conc.

N A

N A

N A

N A

N A

N A

N A

N A

N A

N A

N A

N A

Units

lg/L

lg/L

lg/L

lg/L

Ig/L

lg/L

Ig/L

lg/L

Ig/L

lg/L

lg/L

ny/ L

Sanple 1D of Oriteria Exceedances

R4- LSSP0O6- S2, RALSSP06

R1-LS- SPO4- 3/ 8, R1-LS- SP04-S2, RILSSPO3, RILSSP04, RILSSP06, RLLSSPO7,
R2LSSP03, RSLSSP04, R2LSSP06, R2LSSPO7, R3LSSP03. R3LSSP06, R4-LSS-
SP06- S2, RALSSP03, RALSSP06, R5LSSP03, RS5LSSP04, R5LSSP06, RG6LSSPO3,
R6LSSP04, R6LSSP06, R6LSSP07, R6LSSP08, R6LSSP02, R3LSSPOORI,
R6LSSPOOR1

RILSSPO3, RILSSP09, RILSSP11, R2LSSP0O8, R3LSSP06, R3LSSP09, R3LSSP10,
RG6LSSPO8, RG6LSSP10, R3LSSPOOR1

RILSSP09, R3LSSP03, R3LSSP05, R3LSSP06, R6-LSSP08-S2, RG6LSSP02,
R6LSSP03, R6LSSP06, R6LSSP10, R3LSSPOOR1

R2LSSP08, R3LSSP06, RALSSPO5, RALSSPO6, R5LSSP03, R6LSSP02, RGLSSP0O8

R1I LSSP11, R2LSSP08, R6LSSP02, R6LSSP04, RGLSSP06, R6LSSP10

RILSSPO3, RILSSP04, RILSSPO5, RILSSP07, R2LSSP06, R3LSSP03, R3LSSPO5,
R3LSSPO6, R3LSSP10, RALSSP03, RALSSPO5, RALSSP06, RALSSP09, RALSSP10,
R6LSSP11, RGLSSP05, R6LSSP06, R6LSSPO7, RG6LSSP08, R6LSSP09, RGLSSP10,
R6LSSP04, R3LSSPOOR1, RALSSPOOR1, RG6LSSP02

R1LSSP09, R6LSSP0O6

R5LSSP02, R5LSSP04, R5LSSP06, RS5LSSP11, R6LSSP08-S2, R6LSSP02,
R6LSSP05, R6LSSP06, RG6LSSP10

R5-LS- SP09- S2, R5LSSP03, R5LSSP05, RS5LSSPO8, R5LSSP09, R5LSSP10, RG6-
LSSP08- S2, RG6LSSPO7, R51LSSPOOR1, R6SSPOORL

R6LSSPO8- S2

R1LSPO3, RILSSP06, RI1LSSP11, R2LSSP03, R2LSSP05, R2LSSP06, R2LSSP11,

R3LSSP03, R3LSSP05, R3LSSP06, R3LSSPOORL, R4-LS-SP06-S2, RALSSPO3,
RALSSPO5, RALSSP06, R5LSSP03, RS5LSSPO6 RGLSSPO03, R6LSSPO6



Anal yte

Copper -t ot al

Cyani de-t ot al

Lead-t ot al

Mer cury-t ot al

Ni ckel -t ot al

Zinc-total

Dieldrin
Endosul fan |

Chr om um di ssol ved

Frequency of
Exceedances

25/ 60

13/5

43/ 60

4/ 52

35/ 60

24/ 60

6/ 39
3/ 39

7/ 26

Range of
Exceed. Conc.

0. 0035-0. 069

30011-0. 031

0.00111-0-289

0. 00018-0. 00038

0.0095-0.1

0.0868-0. 24

0. 006- 0. 02
0. 0089-0. 016

0.0688-0. 32

Criteria
Val ue

0. 0029

0. 001

0. 0085

0. 000025

0. 0083

0. 086

0. 0019

0. 0087

0.05

Backgr ound
Conc.

N A

N A

N A

N A

N A

N A

N A

N A

N A

Units

nmy/ L

my/ L

ny/ L

ny/ L

ny/ L

ny/ L

lg/L
lg/L

ny/ L

Table 6-5 - page 2

Sanple ID of Criteria Exceedances

Rl1-LS-SP04-3/8, R -LS-SP04-S2, RLLSSPO8, RILSSP11l, R2-LS-SP10-S2,
R2LSSP0O3, R2LSSP04, R2LSSP05, R2LSSP0O8, R2LSSP11, R3LSSP03, R3LSSPOS5,
R3LSSP0O6, R4-LS- SP06-S2, RALSSPO3, RALSSPO5, R5LSSP02, R5LSSPO3,
RSLSSP0O4, R5LSSP05, R5LSSP11, RS5LSSP06, R6LSSP11, R6LSSPO8- S2,
R3LSSPOOR1

R2LSSP06, R2LSSP08, R3LSSPO5, R3LSSP0O6, R3LSSP09, R4ALSSP03, RA4LSSPO9,
R5LSSP02, R5LSSP0O3, R5LSSPO5, R5LSSP0O6, R5LSSP11, R3LSSPOOR1

Rl1-LS-SP04-3/8, R -LS-SP04-S2, RILSSPO2, RI SSP03, RLLSSP04, R1LSSPO5,
RILSSPO6, RILSSPO7, RILSSP08, RI1LSSP11, R2LSSP03, R2LSSP04, R2LSSPOS,
R2LSSP06, R2LSSPO7, R2LSSPO8, R2LSSP11, R3LSSP03, R3LSSP0O5, R3LSSPO6,
R4- LS- SP06-S2, RALSSP06, RS5LSSPO1, R5LSSP02, R5LSSP03, R5LSSPO4,
R5LSSPO5, R5LSSP06, R5LSSPO8, RS5LSSP11, R6LSSP08-S2, RG6LSSPO1,
R6LSSP02, R6LSSP03, R6LSSP04, RG6LSSPO5, R6LSSP06, RALSSP03, RALSSPOS,
R6LSSPO8, R6LSSP11, R3LSSPOORL, R6LSSPOORL, R6LSSPO7

RILSSPO8, R2LSSP08, R4-LS-SP06-S2, RS5LSSP02

Rl1-LS- SP04-3/8, RLLSSP02, R1LSSP03, RLLSSPO5, RLLSSP06, RLLSSPO7,
RILSSPO8, RI1LSSP11, R2LSSP03, R2LSSPO5, R2LSSP06, R2LSSPO7, R2LSSPOS,
R2LSSP11, R3LSSP03, R3LSSP05, R3LSSP0O6, R4-LS- SP06-S2, RALSSPO3,
RG6LSSP11, RALSSPO5, RALSSPO6, RS5LSSP02, R5LSSP03, R3LSSP0O5, R2LSSPO6,
R5LSSPO8, R5LSSP11, R6LSSP02, R6LSSPO3, R6LSSP05, R6LSSP06, R2LSSPO7,
R3- LSSPOOR1, R6LSSPOORL

RILSSPO3, RiLSSP08, RILSSP11l, R2LSSP0O3, R2LSSP05, R2LSSP06, R2LSSPOS,
R2LSSP11, R3LSSP03, R3LSSP05, R3LSSP06, R4-LS- SP06-S2, R4LSSPO3,
RALSSPO5, RALSSP06, R5LSSP02, RS5LSSPO3, R5LSSP04, R5LSSP0O5, R5LSSPO6,
R5LSSPO8, R5LSSP11, R6LSSP11, R3LSSPOORL

RALSSPO6, R6LSSP0O3, R6LSSP04, R6LSSP06, R6LSSP08, R6LSSP11

RALSSPO3, RALSSPO5, R6LSSP09

R4- LSSPO6- S2- F, R4ALSSP03, R4LSSP0O5, RALSSPO6, R5LSSP03, R5LSSPO6,
RGLSSPO6
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Frequency of Range of Criteria Backgr ound

Anal yte Exceedances Exceed. Conc. Val ue Conc. Units Sanple ID of Criteria Exceedances

Copper - di ssol ved 6/ 23 0016- 0. 0509 0. 0024 N A ng/ L R4- LS- SP06- S2- F, R4LSSP03, R4LSSP0O5, R5LSSPO5 R5LSSP06, R5LSSP11

Lead- di ssol ved 6/ 26 0. 0057-0. 0353 0. 0056 N A ng/ L R4- LS- SP06- S2- F, R4LSSP06, R5LSSP05, R5LSSPO6 R6LSSP06, R6LSSP11

N ckel - di ssol ved 14/ 19 0. 0086-0. 11 0. 0082 N A ng/ L RALSSPO6- S2- F, R4LSSP05, R4LSSPO6, R5LSSPO5, R5LSSP06, R5LSSPOS8,
R5LSSP11, R6LSSP02, R6LSSP03, R6LSSP0O5, R6LSSP06, R6LSSPO7, R6LSSPOS8,
R6LSSP11

Zi nc- di ssol ved 9/ 26 0.012-0. 147 0. 0081 N A ng/ L RALSSPO3, RALSSP06, R5-LSSP09-S2-F, R5LSSP02, R5LSSP05 R5LSSPO6,
R5LSSP08, R5LSSP11, R6-LS- SP08-S2-F

Ammoni a ni trogen 46/ 46 27-180 0. 035 N A nmy/ L Al sanple |ocations

gamma- chl or dana 1/ 36 0. 006 0. 004 N A Ig/L R6LSSP11

Surface Soil

2- Met hyl napht hal ene 13/ 106 72- 68000 2.6 N A 1g/ kg R1- SB- SBO1Cl- S2, RI1- SB- SBO4Al-S2, R1-SB-SBO6AI S2, Rl SB- SBO8BAl -S2, Ri-
SB- SBO9A1S2, R1SBSB02A1, R1SBSB03Al, R1SBSB04Al. R1SBS906A1,
R1SBSBO8A1, R1SBSB08B1, R1SBSBO8C1, R1SBSBO9A1l

Acenapht hene 5/ 106 1300- 41200 1100 N A 19/ kg R1- SB- SBO6A- S2, R1- SB- SB0O9A1-S2, R1SBSB02A1, RISBSB06A1 R1SBSB09Al

bi s( 2- Et hyhexyl ) pht hal at e 4/ 106 7600- 14300 6500 N A 1g/ kg R1- SB- SBO6A1- S2- R1, R1- SB- SB0O8ALl- S2, R1SBSBB0O5GL, R1SBSB089Al

Fl uor ene 6/ 106 100- 44200 1100 N A 1g/ kg R1- SB- SBO6A1- S2, R1- SB- SBO9A1-S2, RLISBSB02A1, RISBSB0O6Al1. RLSBSB09A1,
R1SBSB09D1

Napht hal ene 4/ 106 7300- 64700 3900 N A 1g/ kg R1- SB- SBO6A1- S2, R1- SB- SB09Al1-S2, R1SBSBO6A1, R1SBSB09Al

Phenant hr ene 2/ 106 84000- 105000 20000 N A 19/ kg R1- SB- SBO6A1- S2, R1SBSB06Al

Arocl or-1242 4/ 106 470- 1900 170 N A 1g/ kg R1SBSBO5A1, R1SBSBO6A1, R1SBSB09A1, R1SBSB09D1

Arocl or-1260 3/ 106 340- 1100 170 N A 1g/ kg R1- SB- SBO8A1- S2, RISBSB06A1, R1LSBSB08AL

4,4' -DDT 1/ 106 110 6.5 N A 19/ kg R1- SB- SBOSAL- S2



Anal yte

Al um num

Arseni c

Bari um
Chr om um
Cobal t
Copper

Lead

Manganese

Vanadi um

Frequency of

Exceedances

106/ 106

11/ 93

3/106

2/ 106

1/ 106

2/ 106

7/ 106

10/ 106

45/ 106

Range of

Exceed. Conc

2640- 33800

30.6-47.3

788- 1650

151-174

97.7

129-35

223-335

1230- 3620

60.3-78.9

Citeria
Val ue

50

30

500

100

50

100

200

1200

60

Backgr ound
Conc.

32,581

7.30

N A
48. 15

N A
36. 36

16. 83

1146

N A

Units

g/ kg

g/ kg

ng/ kg
ng/ kg
g/ kg
g/ kg

ng/ kg

ng/ kg

ng/ kg

Al

Table 6-5 - page 4

Sanple ID of Criteria Exceedances

sanpl e | ocations exceed criteria value. However, all |ocations except one were

bel ow backgr ound

R1SBSBOI El , R1SBSBO1Gl, R1SBSB02l 1, R1SBSB06B1, R1SBSBO6C1
R1SBSBO6D1, R1SBSBO6E1l, R1SBSBO6F1, R1SBSBO6H1, R1SBSBO6I 1,
R1SBSBO7E

R1- SB- SBO9AI - S2, R1SBSB09A1, R1SBSB09D1
R1- SB- SBO6A1- S2, R1SBSBOGAL

R1SBSBO2| 1

R1SBSB02C1, R1SBSB02| 1

R1- S8- SB08Al - S2, R1SBSB02A1, R1SBSB04D1, RI1SBSBO5A1, R1SBSBO5GL
R1SBSBO8A1, R1SBSBOSF1

R1SBSBO2E1, R1SBSBO2| 1, R1SBSBO5H1, R1SBSBO6C1, R1SBSBO6GL,
R1SBSBO6H1L, R1SBSBO7B1, R1SBSBO7D1, R1SBSBO7E1l, R1SBSBO7I 1

R1- SB- SBO1Cl1- S2, R1-SB- SB02D1-S2, R1- SB-SB06A1-S2, R1-SB-SBO7H1-S2, RI-
SB17-S2, R1ISBSBO1Cl, R1SBSB01D1, R1SBSBO1E1, R1SBSBO1F1l, R1SBSBO1GL
R1SBSBOI H1, R1SBSB02B1, R1SBSB02Cl, R1SBSB02D1, R1SBSB02Gl,

R1SBSBO2H1, R1SBSB02| 1, R1SBSBO3H , R1SBSB04CI, R1SBSBO6A1,

R1SBSB06B1, R1SBSB06C1, R1SBSBO6D1, R1SBSBO6E1, R1SBSBO6F1

R1SBSBO6GL, R1SBSBO6HL, R1SBSBO6l 1, R1SBSBO7B1, R1SBSB07Cl

R1SBSBO7D1, R1SBSBO7E1l, R1SBSBO7F1, R1SBSBO7! 1, R1SBSBOSEL,

R1SBSBO9E1, R1SBSBO9F1, R1SBSB09GL, R1SBSB0O9I 1, R1SBSB1101,

R1SBSB1301, R1SBSB1401, R1SBSB1601, R1SBSB2001, R1SBSB2201
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Frequency of Range of Criteria Backgr ound
Anal yte Exceedances Exceed. Conc. Val ue Conc. Units Sanple 1D of Oriteria Exceedances

Zinc 84/ 106 2640- 33800 67 85. 06 ng/ kg R1- SB- SBO1C1- S2, R1- SB- SB02D1-S2, R1-SB-SBO3B1-S2, RI1-SB-SBO7HL-S2, Ril-
SB- SBO8A1- S2, R1- SB- SBO9A1-S2, RI1- SBSB04Al-S2, Rl-SB-SBOAl-S2, RIl-SB-
SB17-S2, Rl-SBSBO1Al, R1SBSB01Bl1l, RI1SBSBOI d, R1SBSB01D1,

R1- SB- RLSBSBO1E1,
R1SBSBO1F1, R1SBSBOI Gl, R1SBSBO1H1, R1SBSBO1l|, RL1SBSB02A1,
R1SBSB02B1, R1SBSB02Cl, R1SBSB02D1, R1SBSB02E1, R1SBSBO2F1,
R1SBSB02GlL, R1SBSBO2H1, R1SBSB02| 1, R1SBSB0O3Cl, R1SBSB03D1,
R1SBSBO3E1, R1SBSBO3F1, R1SBSB03Gl, R1SBSBO3Hl, R1SBSB04Bl,
R1SBSB04C1, R1SBSB04D1, R1SBSBO4El, R1SBSBO4F1, R1SBSB04HI,
R1SBSBO5A1, R1SBSB05B1, R1SBSBO5D1, R1SBSBO6A1, R1SBSB06BI,
R1SBSBO6C1, R1SBSB0O6D1, R1SBSBOG6E1l, R1SBSBO6F1, R1SBSB06GI,
R1SBSBO6H1, R1SBSBO6! 1, R1SBSBO7B1, R1SBSBO7Cl, R1SBSB07D1,
R1SBSBO7E1, R1SBSBO7FI, RLSBSBO7Gl, R1SBSBO7Hl, R1SBSBO7I 1,
R1SBSBO8A1, R1SBSB08C1l, R1SBSBO8E1l, R1SBSBO8F1, R1SBSB09Al,
R1SBSB09B1, R1SBSB09Cl1l, R1SBSBO9E1l, R1SBSB09F1, R1SBSB09GI,
R1SBSB09I 1, R1SBSB1101, R1SBSB1201, R1SBSB1301, R1SBSB1401,
R1SBSB1501, R1SBSB1601, R1SBSB1701, R1SBSB1901, R1SBSB2001,
R1SBSB2101, R1SBSB2201, R1SBSB2301, R1SBSB2401, R1SBSB2501

Subsur face soi l

2- Mat hyi napht hal ene 13/ 20 34-72000 2.6 N A 1g/ kg R1- SB- SBO04A2- S2, R1- SB- SBO6A2- S2, RLSBSB03A2, R1SBSB0O3A3, RLSBSB03A4,
R1SBSB04A2, R1SBSB04A3, R1SBSBO6A2, R1SBSBO6A3, R1SBSBO6A4,
R1SBSB0O3AZ2,

R1SBSB09A3, R1SBSB09A4

Acenapht hyl ene 1/ 20 10000 1100 N A 1g/ kg R1- SB- SBO6A2- S2

Acenapht hane 7/ 20 1100- 42900 1100 N A 1g/ kg R1- SB- SBO6A2- S2, R1ISBSB03A2, R1SBS603A3, R1SBSB03A4, RLSBSBOG6A2,
R1SBSBO6A3, R1SBSBO6A4

bi s(2- Et hyl hexyl ) pht hal at e 1/ 20 10100 6500 N A 19/ kg R1- SB- SBO6A2- S2

Fl uor ene 6/ 20 1200- 46500 1100 N A 1g/ kg R1- SB- SBO6A2- S2, R1SBSBO3A3, R1SBSBO3A4, R1SBSBO6A2, R1SBSB6A3,
R1SBSBO6A4

Napht hal ene 6/ 20 4000- 85300 3900 N A 1g/ kg R1SB- SBO6A2- S2, R1SBSB03A3, R1SBSB03A4, R1SBSBO6A2, RL1SBSBOGAS,
R1SBSBO6A4



Anal yte
Phenant hr ene

Arocl or-242

Arocl or-1260

Al um num

Arseni c
Chr om um
Vanadi um

Zi nc

Frequency of

Exceedances

4/ 20

8/ 19

1/ 20

20/ 20

3/17

3/ 20

5/ 20

13/ 20

Range of

Exceed. Conc.

41000- 120000

180- 1100

200

11900- 23100

31-32.4

109- 150

61.7-78.7

68. 3- 150

Criteria
Val ue

20000

170

170

50

30

100

60

67

Backgr ound
Conc.

N A

N A

N A

32,581

7.30
48. 15
N A

85. 06

Table 6-5 - page 6

Units
1/ kg

1g/ kg

19/ kg

g/ kg

ng/ kg
ng/ kg
ng/ kg

ng/ kg

Sanmple 1D of Oriteria Exceedances
R1- SB- SBO6A2- S2, R1SBSBO6A2, R1SBSBO6A3, R1SBSBO6A4

R1SBSBO5A2, R1SBSBO5A3, R1SBSBO5A4, R1SBSBO6A2, R1SBSBOGA3,
R1SBSBO6A4, RISBSB09A3, R1SBSBO9A4

R1SBSBO6A4

Al sanple |ocations exceeded criteria value. However, all
| ocati ons were bel ow background.

R1SBSBO6A2, RI1SBSBO6A3, RLSBSBO6A4

R1- SB- SBO6A2- S2, RI1ISBSB06A2, SBSBOG6A3

R1- SB- SBO4A2- S2, R - SB- SB0O6A2- S2, R1SBSBO5A4, RLSBSB06A2, R1SBSBO6A4
R1- SB- SBO4A2- S2, R1- SB- SBO6A2-S2, R1SBSB04A2, R1SBSB05A2, R1SBSBO5A3,

R1SBSBO5A4, R1SBSB06A2, R1SBSBO6A3, R1SBSB06A4, R1SBSBO7A4,
R1SBSB09A2, R1SBSBO9A3, R1SBSBO9A4



Anal yte

Surface Water
Lead

Sur face Sedi ment
4- Met hyl phenol

Fl uor ant hene

Pheno

Arsenic

Chrom um

N cke

Subsur f ace Sedi ment
FI uor ant hene

Pyr ene

Arseni c

Frequency of
Exceedances

1/ 20

6/ 52
1/52

10/ 52

1/ 52
1/ 52

1/52

2/ 20
1/ 20

1/ 20

Range of
Exceed. Conc

0.011

730- 3000
4700

440- 1400

94. 4
300

381

3300- 8100
4100

60. 9

Criteria
Val ue

0. 0085

670

2500

420

57

260

140

2500

3300

57

Backgr ound
Conc.

N A

N A

N A

N A

N A

N A

N A

N A

N A

N A

Units

g/ kg

19/ kg
19/ kg

1g/ kg

g/ kg
g/ kg

g/ kg

1g/ kg
19/ kg

ng/ kg

Table 6-5 - page 7

Sanmple 1D of Oriteria Exceedances

RLSWSG37

R1- SD- SG10- S2, R1-SD- SG32-S2, R2SDSQ)S5, RISDSGL1, R1SDSG20,
R1SDSGL3

R1SDS®X1, R1SDS@6, R1SDS@9, R1SDSGLO, R1 SDSGL1, R1SDSGl4,
R1SDSGL5, R1SDSGL6, RISDSGL7, R1SDSGL8

R1SDSG 9
R1SD- SQ08- S2

R1- SD- S@08- S2

R1SDS&2802, R1SDS&2804
R1SDSG2802

R1SDSG1902

R1SDS&21



Table 9-1

Cost Estimate Conparisonsl
(in mllions of dollars)

Respondent s EPA
Cost Cost Al ternative
Esti mat e2 Esti mate
----- $1.0 1 - No Action
----- $5.9 2 - Active Seep Interception
2b - Leachate Collection with
$13.3 $21.3 D scharge to Treat nent
Berm
2b(ii) - Leachate Collection
$11.8 $20. 8 with D scharge to
POTW
3 - Leachate Seep and G ound
----- $22.0 VWater Collection and
Tr eat ment
----- $22.1 4a - Soil Cover with Passive
Dr ai nage
$18.6 $21.3 4b - Geosynthetic Cover with
Active Drai nage
$22.4 $25.1 4c - Geosynthetic Cover with
Passi ve Drai nage
$27.1 $29. 8 4d - Conposite Cover with
Passi ve Drai nage
$25.6 $28.3 5 - Geosynthetic Cover with
Leachate Seep Control
$36.0 $38.7 6 - Geosynthetic Cover with

Leachate Seep and
Zone 2 Ground Water
Col | ecti on/ Tr eat nent

1 Aternatives that meet the NCP threshold criteria are in shown in bold type. Cost estimates
i ncl ude capital costs and operations and mai ntenance (0&V) costs, cal cul ated using a 5% di scount
rate over 30 years.

# If different than EPA's cost estinate.



Item

Capital Costs

Deed nodification

Moni toring plan

Vel | abandonmnent
Transportati on i nprovenent
C eani ng and gr ubbi ng

Passi ve Gradi ng Pl an:
Regrade onsite soil
Re- grade waste

I mport soil

Surface Water Controls:

Peri met er road/drai nage ditch
Peri neter sunps

Wet | ands Mtigation

ft# per outfall

Cover:

Gas system

Establ i sh vegetation
Vegetative layer (inport soil)

ft thick

Edgedrai n
Ceotextile
Fl exi bl e nenbrane |iner (FM)

Subt ot al Capital Costs

Contractor overhead and profit
Engi neeri ng

Construction surveillance
Conti ngency

Total Capital Costs

Table 10 -1
Cost Estimate for Aternative 4c
Geosynt hetic Cover w th Passive Drai nage

Uni t
Qy Units Cost

LS

LS

LS

LS
147 acre $3, 500
300, 000 cy $2. 00
140, 000 cy $3. 00
400, 000 cy $10. 00
12, 000 ft $25. 00
20 sunp $6, 000
1.1 acre $10, 000
11, 000 ft 5.00
147 acre $1, 500
237, 000 cy $12. 00
130, 000 ft $5. 00
6, 400, 000 sf $0. 15
6, 400, 000 sf $0. 40
10%
8%
3%
25%

Cost #

$5, 000
$50, 000
$30, 000

$250, 000
$514, 000

$600, 000
$420, 000
$4, 000, 000

$300, 000
$120, 000
$11, 500

$55, 000
$220, 200
$2, 844, 000

$650, 000
$960. 000
$2, 560, 000

$13, 589, 700

$1, 359, 000
$1, 087, 000

$408, 000
$3, 397, 000

$19, 841, 000

2,500

Not es



Operation and Mintenance (&) Costs
Cover nai ntenance
Surface water controls mai ntenance
Annual groundwat er nonitoring costs

Subt otal O&M Cost s

Cont i ngency
Annual &M Cost s

Net Present Val ue of &M Costs
Net discount rate = 2%
Net Present Val ue of O8M Costs
Net discount rate = 5%

Total Alternative Cost (Net Present Value)b
di scount rate = 2%
Total Alternative Cost (Net Present Value)b
di scount rate = 5%

a Costs are for md-1994. Sone costs are rounded

30

30

yr
yr
yr

yr

yr

25%

$168, 000

$168, 000

b  The sumof capital costs and the net present val ue of operations and nai ntenance costs.

$72, 000
$12, 000
$50, 000
$134, 000

$34, 000
$168, 000

$3, 763, 000

$2, 583, 000

$23, 604, 000

$2, 424, 000

Net

Net



Table 11-1  Chenical -Specific ARARs for Surface Water at the Tulalip Landfill Sitel

Concentration

Anal yte (mg/ L) Criteria Ref erence2, 3, 4

VCCs

1, 1- Di chl or et hane 0. 0032 HH - Federal Fish Consunption 40 CFR Part 131, 1992
Benzene 0.071 HH - Federal Fish Consunption 40 CFR Part 131, 1992

Chl or obenzene 0.129 Eco - Marine AWX chronic 40 CFR Part 131, 1992; 1995
Chl or of orm 0. 47 HH - Federal Fish Consunption 40 CFR Part 131, 1992

Chl or onet hane 6.4 Eco - Marine AWX chronic 40 CFR Part 131, 1992; 1995
Et hyl benzene 0.43 Eco - Marine AWQC acute 40 CFR Part 131,

1992; 1995

Met hyl ene Chl ori de 1.6 HH - Federal Fish Consunption 40 CFR Part 131, 1992

Tol uene 5 Eco - Marine AWQXC chronic 40 CFR Part 131, 1992; 1995
Tri chl or oet hene 0. 081 HH - Federal Fish Consunption 40 CFR Part 131, 1992

BNAs

1, 2-Di chl or obenzene 1.97 Eco - Mari ne AWXC acute 40 CFR Part 131, 1992; 1995
1, 3-Di chl or obenzene 1.97 Eco - Marine AWX acute 40 CFR Part 131, 1992; 1995
1, 4-Di chl or obenzene 1.97 Eco - Marine AWX acute 40 CFR Part 131, 1992; 1995
2- Met hyl napht hal ene 0.3 Eco - Marine AWX acute 40 CFR Part 131, 1992; 1995
2, 4- D chl or ophenol 0. 97 HH - Federal Fish Consunption 40 CFR Part 131, 1992

3, 3' - Di chl or obenzi di ne 0. 000077 HH - Federal Fish Consunption 40 CFR Part 131, 1992
Acenapht hyl ene 0.3 Eco - Mari ne AWX acute 40 CFR Part 131, 1992; 1995
Acenapt hene 0.71 Eco - Marine AWX chronic 40 CFR Part 131, 1992; 1995
Ant hr acene 0.3 Eco - Marine AWX acute 40 CFR Part 131, 1992; 1995
Benzo( a) ant hracene 0. 000031 HH - Federal Fish Consunption 40 CFR Part 131, 1992
Benzo( a) pyr ene 0. 000031 HH - Federal Fish Consunption 40 CFR Part 131, 1992
Benzo( b) f | uor ant hene 0. 000031 HH - Federal Fish Consunption 40 CFR Part 131, 1992
Benzo(g, h, i) peryl ene 0.3 Eco - Mari ne AWX acute 40 CFR Part 131, 1992
Benzo( k) f | uor ant hene 0. 000031 HH - Federal Fish Consunption 40 CFR Part 131, 1992

bi s(2- Chl or oet hyl ) et her 0. 0014 HH - Federal Fish Consunption 40 CFR Part 131, 1992

Bi s(2- Et hyl hexyl ) pht hal ate 0. 0059 HH - Federal Fish Consunption 40 CFR Part 131, 1992
Chrysene 0. 000031 HH - Federal Fish Consunption 40 CFR Part 131, 1992

Di - n- butyl pht hal ate 12 HH - Federal Fish Consunption 40 CFR Part 131, 1992

Di benz(a, h) ant hr acene 0. 000031 HH - Federal Fish Consunption 40 CFR Part 131, 1992

Di et hyl pht hal ate 120 HH - Federal Fish Consunption 40 CFR Part 131, 1992

Fl uor ant hene 0. 016 Eco - Marine AWXC chronic 40 CFR Part 131, 1992; 1995
Fl uor ene 0.3 Eco - Marine AWX acute 40 CFR Part 131, 1992; 1995
n- Ni trosdi phenyl am ne 0. 016 HH - Federal Fish Consunption 40 CFR Part 131, 1992

Napht hal ene 2.35 Eco - Mari ne AWXC acute 40 CFR Part 131, 1992; 1995
Pent achl or ophenol 0. 0079 Eco - WA State Marine chronic WAC 173-201A

Phenant hr ene 0. 0046 Eco - Marine AWX chronic 40 CFR Part 131, 1992; 1995
Phenol 5.8 Eco - Marine AWX acute 40 CFR Part 131, 1992; 1995

Pyrene 0.3 Eco - Marine AWQC acute 40 CFR Part 131, 1992; 1995



PCBs/ Pest i ci de
4,4' - DDD

4, 4' - DDE

4, 4" -DDT
Aldrin

al pha- BHC
Arocl or-1016
Arocl or-1232
Arocl or-1242
Arocl or-1248
Arocl or-1254
Arocl or-1260
bet a- BHC
Chl or dane
del t a- BHC
Dieldrin
Endosul fan |
Endosul fan |1
Endosul fan Sul fate
Endrin

Endrin al dehyde
gamra- BHC (Li ndane)
Hept achl or

Hept achl or epoxi de
Met hoxychl or

| NORGANI CS5
Ant i mony
Arseni c

Cadm um
Chromi um (M)
Copper

Cyani de

Lead

Mer cury

N cke

Sel eni um
Silver
Thal | i um

Zi nc

CONVENTI ONALS
Anmoni a6

0. 00000084
0. 00000059
0. 00000059
0. 00000014
0. 000013
. 000000045
. 000000045
. 000000045
. 000000045
. 000000045
. 000000045
0. 000046
0. 00000059
0. 00034
0. 00000014
0. 0000087
0. 0000087
0. 002
0. 0000023
0. 00081
0. 000063
0. 00000021
0. 00000011
0. 00003

[cNeolNeoNoNoNo]

0.5
0. 00014
0. 0093

0.05

2. 40E- 03/ 2. 90E- 03

0. 001

0. 0056/ 0. 0085

0. 000025

0. 0079/ 8. 30E- 03

0.071

0. 0023

0. 0065
0. 076/ 0. 086

0. 035

HH -
HH -
HH -
HH -
HH -
HH -
HH -
HH -
HH -
HH -
HH -
HH -
HH -
Ec
HH -
Eco
Eco
HH -
Eco
HH -
HH -
HH -
HH -
Eco

Eco
HH -
Eco
Eco

Eco - Mar.
Eco

Eco

Eco

Eco

Eco

Ec
HH -
Eco

Eco

Federal Fish Consunption
Federal Fish Consunption
Federal Fish Consunption
Federal Fish Consunption
Federal Fish Consunption
Federal Fish Consunption
Federal Fish Consunption
Federal Fish Consunption
Federal Fish Consunption
Federal Fish Consunption
Federal Fish Consunption
Federal Fish consunption
Federal Fish consunption
0 - Marine AWX acute
Federal Fish consunption
- WA State Marine chronic
- WA State Marine chronic
Federal Fish consunption
- WA State Marine chronic
Federal Fish consunption
Federal Fish consunption
Federal Fish consunption
Federal Fish consunption
- Marine AWX chronic

- Marine AWX chronic

Federal Fish consunption
- WA State Marine chronic
- WA State Marine chronic

AWX Chronic/Wa State Mar.

- WA State Marine chronic
- Marine AWX chronic
- Marine AWX chronic
- Marine AWX chronic
- Marine AWX chronic
0 - Marine AWX acute
Federal Fish consunption
- WA State Marine chronic

- WA State Marine chronic

Acut e

40
40
40
40
40
40
40
40
40
40
40
40
40
40
40

CFR
CFR
CFR
CFR
CFR
CFR
CFR
CFR
CFR
CFR
CFR
CFR
CFR
CFR
CFR

Par t
Par t
Par t
Par t
Par t
Par t
Par t
Par t
Par t
Par t
Par t
Par t
Par t
Par t
Par t

131,
131,
131,
131,
131,
131,
131,
131,
131,
131,
131,
131,
131,
131,
131,

WAC 173-201A
WAC 173-201A
40 CFR Part
WAC 173-201A

40
40
40
40
40

40
40

CFR
CFR
CFR
CFR
CFR

CFR
CFR

Par t
Par t
Par t
Par t
Par t

Par t
Par t

131,

131,
131,
131,
131,
131,

131,
131,

WAC 173-201A
WAC 173-201A
40 CFR Part 131,
WAC 173-201A
40 CFR Part 131,
WAC 173-201A
WAC 173-201A
WAC 173-201A
WAC 173-201A
40 CFR Part
WAC 173-201A

131,

WAC 173- 201A

1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992; 1995
1992

1992

1992
1992
1992
1992
1992; 1995

1992; 1995
1992

1995/ WAC 173- 201A

1992; 1995

1992



4
5

6

Al

During detail ed design, EPA nay sel ect a subset of the surface water ARARs for the purpose of nonitoring the interimrenmedy. EPA plans to
adj ust conpliance levels for these surface water ARARS, if appropriate, to account for practical quantization l[imts (PQs) and for surface
wat er background concentrati ons.

Val ues taken from EPA Water Quality Standards 40 CFR Part 131, Decenber, 1992 for the protection fo human health fromingesti on of seafood.
The National Toxics Rules allows these Federal criteria to be used as state standards.

Val ues taken from EPA Water Quality Standards 40 CFR Part 131, Decenber, 1992 and EPA Interim Final Standards, 1995 for the protection of
aquati c organi sns.

Val ues taken fromthe Washington State WAC 173-201A for the protection of aquatic life.

AWX criteria for inorganic are the same for dissolved or total netals except where a slash indicated otherwise. In this case the first
value is the dissolved criteria value. Translation fromtotal to dissolved netals based on WAC 173- 201A cal cul ati ons.

Assume conversion factor of 1.2 fromamonia-N to total amonia and 5% of total ammonia is un-ionized anmoni a.

AWX cal cul ations are based on a pH of 7.8 and a hardness of 100 ppm of CaCQ3, which is reasonabl e because these are within ranges that

have been neasure at the site.

<I M5 SRC 1096133B3>
<I M5 SRC 1096133C
<I M5 SRC 1096133D>
<I M5 SRC 1096133E>
<I M5 SRC 1096133F>
<I M5 SRC 1096133G>
<I M5 SRC 1096133H>
<I M5 SRC 1096133l >
<I M5 SRC 1096133J>
<I M5 SRC 1096133K>
<I M5 SRC 1096133L>



Appendi x C
Qui dance Docunents for the
Landfill Cover System

Solid Waste Landfill Design Manual, June 1987, Publication NO 87-13. Prepared by Paranetrix, Inc. for
Washi ngt on Department of Ecol ogy.

Techni cal Qui dance Docunent: Final Covers on Hazardous Waste Landfills and Surface | npoundnents,
EPA/ 530- SW 89- 047.

Techni cal Qui dance Docunent: The Fabrication of Pol yethylene FM. Field Seans, EPA/ 530/ SW 89-069.
Sem nar Publication Design and Constructi on of RCRA/ CERCLA Final Covers, EPA/625/4-91/025.

Techni cal Qui dance Docunent: |nspection Techni ques for the Fabrication of Geomenbrane Field Seans,
EPA/ 530/ SW91/ Cb1.

Solid Waste Disposal Facility Criteria Technical Manual, EPA 530-R93-017.

Techni cal Qui dance Docunent: Quality Assurance and Quality Control for Waste Containment Facilities,
EPA/ 600/ R- 93/ 182.

Report of Wrkshop on Geosynthetic day Liners, EPA/ 600/ R 93/171.
Proceedi ngs of the Wrkshop on Geormenbrane Seaning Data Acquisition and Control, EPA/ 600/ R-93/112.
The Hydrol ogi ¢ Evaluation of Landfill Performance (HELP) Mbdel User's Quide for Version 3, EPA/ 600/ R 94/168a.

The Hydrol ogi ¢ Eval uation of Landfill Performance (HELP) nodel Engi neering Docunentati on for Version 3,
EPA/ 600/ R- 94/ 168b.
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As part of the fornal renedy sel ection process, public comments were solicited on EPA docunents related to
the Proposed Plan for InterimRenedial Action at the Tulalip Landfill. Al public comrents received are
contained in the foll ow ng docunents:

Transcript fromthe Public Meeting of August 22, 1995
Transcript fromthe Public Meeting of Cctober 3, 1995
ACC Respondents Comments on EPA's Proposed Plan for InterimRemedial Action at the Tulalip Landfill
Letter from Snohonmish Health District

Letter from Bal ance Counci |

Letter from Sato Corporation

Letter from NWI ndi an Fi sheries Conmi ssion

Letter from Lake Union Drydock Conpany

Letter fromAchilles USA Inc.

10. Letters fromthe Tulalip Tribes

11. Letter from People for Puget Sound

12. Comment sheet from Mark Lindberg

13. Letter fromFog-Lite

14. Letter fromBuffalo Industries

15. Tel ephone |l ogs fromunidentified private citizens

16. Letter from Pil chuck Audubon Soci ety

17. Letter from Crow Roofing and Sheet Metal, Inc.

18. Letter from Marco Shipyard

CoNOOR~LDNE



TERVS COMMONLY USED | N THE RESPONSI VENESS SUMVARY

The following is a list of terns and uni que definitions as used throughout the Responsiveness Summary. EPA is
including these definitions for purposes of clarity.

a. source or on-source area -- is considered to include approximately 147 acres of waste, groundwater in and
beneath the waste, cover naterial and the surrounding perimeter landfill berm

b. off-source area -- is considered to include any part of the Site that is |located outside the perineter
ber m

c. streamined baseline risk assessnent -- refers to the risk assessment perforned for the on-source area of
the Tulalip Site as part of the remedial investigation and renedy sel ection process (i.e., the RI/FS). In the
Proposed Plan and the R sk Assessment for Interim Renedial Action, EPA referred to the risk assessment and
its process as a "screening" assessnent. After evaluating public comrents on the Proposed Plan, it is
apparent that sone commentors were misled by EPA's use of the phrase "screening" to refer to the risk
assessnent process used for evaluating the on-source area of the Tulalip Site. Therefore, EPA is now nore
appropriately and accurately referring to the risk assessnment for the source area as a Streanmined R sk
Assessment, rather than a screening |level risk assessnment. The Stream i ned R sk Assessnent has been
conpl et ed.

d. conprehensive baseline risk assessment (CBRA) -- refers to the risk assessnment for the off-source area of
the Tulalip Site. This risk assessnment is ongoi ng

e. interim(action) ROD -- refers to the renedial action decision docunent for the on-source area of the
Site.
f. cap/cover -- refers to a conponent of the selected renedial action. A cap or cover are terns used to

descri be a nethod of contai nment which enpl oys a covering or cap to prevent contact exposure or infiltration
of precipitation.

g. Zone 1 aquifer -- refers to the | eachate nound which has accumul ated in the refuse |ayer. Wen
precipitation falls on the landfill, nost of the rainwater infiltrates down through the soil cover and sinks
down into the refuse |layer, picking up contamnation fromthe waste as it noves through. A discontinuous silt
layer underlies the refuse and the Zone 1 aquifer throughout much of the landfill.

h. Zone 2 -- refers to the groundwater under Zone 1 and the discontinuous silt |ayer

i. conparison nunbers -- refers to established standards and criteria, and cal cul ated risk-based chenica
concentrations, that are generally considered to be protective of human health and the environment. Mst of
t hese conparison nunbers, with the exception of ecological soil risk-based concentrations, have been
establ i shed or devel oped under federal or state |aw.

After evaluating public coments on the Proposed Plan, it is apparent to EPA that some commentors were

m sl ead by EPA' s use of the phrase "screening criteria” in the Stream ined R sk Assessnent to refer to
standards, criteria and risk-based chem cal concentrations used in the Stream ined R sk Assessnent. To
clarify this issue, EPA is using a nore accurate phrase "conparison nunbers" to refer to standards, criteria
and risk-based chem cal concentrations. EPA notes that these conparison nunbers have been selected for use in
the Streamined R sk Assessnent for the purpose of evaluating potential risks posed by the Site. These
conpari son nunbers are not necessarily ARARs.

j. ACC Respondents -- generally refers to the Potentially Responsible Parties (PRPs) who signed the RI/FS
Adm ni strative order on Consent, dated August 1993.



LI ST OF ACRONYMS USED I N THI S DOCUMENT

AET Apparent Effects Threshol d

AMBS Area of Major Biological Significance

ACC Admi ni strative Order on Consent

AR Admi ni strative Record

ARAR Appl i cabl e or Rel evant and Appropriate Requirenents
ASTM Anerican Society for Testing and Materials
AWXC Anbi ent Water Quality Criteria

Bl A Bureau of Indian Affairs

CBRA Conpr ehensi ve Basel i ne Ri sk Assessnent

cawp Conpr ehensi ve Coastal Management Pl an

CFR Code of Federal Regul ations

EPA United States Environnental Protection Agency
FML Fl exi bl e Menbrane Li ner

FS Feasibility Study

FWQC Federal Water Quality Criteria

McC Marine Chronic Criteria

MFS M ni mal Functional Standards (Washington State MFS regul ations for landfill closure)
MI'CA Model Toxics Control Act

NCP Nat i onal Contingency Pl an

NEP Nat i onal Estuary Program

NPL National Priorities List

M Qper ation and Mi nt enance

U Operabl e Unit

NPDES Nati onal Pollutant Discharge Elimnation System
POTW Publicly Oamed Treat nent \Works

PP Proposed Pl an

PRPS Potentially Responsible Parties

Qv QC Qual ity Assurance/ Quality Control

QAPP Qual ity Assurance Project Plan

RAO Remedi al Action (bjectives

RBC Ri sk- Based Concentrations

RCW Revi sed Code of Washi ngton

RI Remedi al | nvestigation

RCD Record of Decision

REAC( Vst on) Response Engi neering and Anal ytical Contract
SbC Seattl e Di sposal Company

SRA Streaniined Baseline R sk Assessnent

SVS Sedi ment Managenent System

S@s Sedi nent Qual ity Standards

TOC Total O ganic Content

TRV Toxicity Reference Val ue

WAC Washi ngt on Admi ni strative Code

WS Water Quality Standards

U S C United States Code



RESPONSI VENESS SUMVARY
FOR THE
TULALI P LANDFI LL
I NTERI M RCD

1.0 OVERVI EW

This section provides a "roadmap" of the Agency's decision making process regarding the interimrenedi a
action at the Tulalip Landfill and a brief discussion of the organization of the Responsiveness Summary.

1.1 PERSPECTI VE ROADVAP FOR DECI SI ON MAKI NG

This "roadmap" of the Agency's decision-naking (1) shows how presunptive remedy approach works, (2) why
Tulalip fits into that approach and why it is appropriate for Tulalip, (3) explains how all alternatives were
exam ned using the nine criteria, including ARARs (how identified, how considered, how they apply and why
selected renedy is protective), (4) why selected renedy nakes technical (engineering) sense at Tulalip, and
(5) briefly defines a stream ined baseline risk assessnent and how it differs froma conprehensive baseline
ri sk assessnent.

EPA' s use of the presunptive remedy approach at the Tulalip Landfill site is a reasonabl e approach to
address the threats posed by the hazardous substances contained in the landfill and landfill |eachate. Under
t he gui dance docurent entitled "Presunptive Renedy for CERCLA Municipal Landfill Sites,” OSWER Dir. No
9355. 0- 49FS, Septenber 1993 ("Presunptive Renedy Quidance") (EPA, 1993a), EPA explains why it believes that
the presunptive renedy approach works fornunicipal landfills and can be used by EPA as a tool to streanline

t he deci si on-naki ng process at the RI/FS stage at nunicipal landfill sites. In the Presunptive Renedy

Qui dance, EPA states that containnent is the presunptive remedy for mnunicipal landfills. The contai nnent
presunptive renedy consists of various conponents, which may include a |andfill cap, source area ground-water
control, leachate collection and treatment, landfill gas collection and treatnment, and/or institutiona

controls to suppl ement engineering controls. Id. at 2. EPA's Ofice of General Counsel has witten a

menor andum whi ch expl ains the rel ati onship between EPA s presunptive renedy initiative and the requirenents
contained in the National Contingency Plan ("NCP'), and has determ ned that the use of the presunptive renedy
concept at CERCLA sites is consistent with the NCP requirenents. See Menorandum from Janes E. Costell o and
George B. Weth entitled "Presunptive Renedi es and NCP Conpliance", dated June 14, 1995 (EPA, 1995a).

However, in order to determ ne whether the Tulalip Landfill is a good "fit" for the use of a presunptive
remedy, EPA Region 10 had to evaluate the site-specific conditions at Tulalip. A summary of this decision-
maki ng process is set out bel ow

First, Region 10 exam ned the reasons given in the Presunptive Renedy Quidance as to why the presunptive
remedy approach works for nunicipal landfills and to see if that approach would work at Tulalip. The CQuidance
on page 2 states that:

"Section 300.430(a)(iii)(B) of the NCP contains the expectation that engineering controls, such as
containnent, will be used for waste that poses a relatively low long-termthreat or where treatnent
is inmpracticable. The preanble to the NCP identifies municipal landfills as a type of site where
treatment of the waste may be inpracticable because of the size and heterogeneity of the contents (55
Fed. Reg. 8704). Waste in CERCLA landfills usually is present in |arge volunes and is a heterogeneous
m xture of municipal waste frequently co-disposed with industrial and/or hazardous waste. Because
treatment usually is inpracticable, EPA generally considers containment to be the appropriate
response action, or the presunptive renedy, for the source areas of municipal landfill sites."

EPA Regi on 10 then exam ned the site characterization data, and concluded that the characteristics of the
Tulalip Landfill were substantially simlar to those at landfill sites where the use of the presunptive
remedy has been deemed appropriate by EPA. See "Application of Presunptive Remedy at Tulalip Landfill"

menor andum from E. McKenna, Assistant Regi onal Counsel, EPA Region 10, to the Tulalip Landfill File (August
4, 1995), (MKenna, 1995) located in the AR for the Tulalip Landfill Site. The Tulalip Landfill covers a
large area of approximately 146 acres in Ebey Island on the Tulalip Indian Reservation. Between 1964 and
1979, approximately three to four mllion tons of mxed comercial and industrial waste was deposited in the
landfill. Surveys show the waste is relatively evenly distributed at an average depth of 17 feet over the 147
acre landfill, with the depth of waste in the barge canal s averagi ng approxi mately 30 feet. There were no
records kept at the landfill regarding the exact |ocation or exact types of wastes deposited in the landfill.
Thus, it is inpossible to deternine specific "hot spot" areas of contanmination associated with the [andfil
contents. Hazardous substances found in surface soils at the Site exceeded conpari son nunbers in one or nore
sanpl es at eight of the nine | eachate soil grid locations. At six of the |eachate soil grid |ocations
subsurface soil sanples were collected. Hazardous substances found in these subsurface soils exceeded
conparison nunbers in five of the six subsurface soil sanples. Hazardous substances detected in | eachate

exhi bited at | east one exceedance of the Washington State Marine Chronic OGriteria ("MC') in



nost of the el even | eachate seeps that were tested. G oundwater under the landfill is contam nated at
| evel s exceedi ng Washington State Water Quality Standards ("WX') (HLA, 1995; Weston, 1995b). Thus, it is

clear that the Tulalip Landfill is a heterogenous source of hazardous substances at |evels exceedi ng
conpari son nunbers, and that these hazardous substances appear to be randomy distributed throughout the
landfill. As such, Region 10 deternined that the Tulalip Landfill was substantially simlar to other
landfills where EPA has applied the presunptive remedy concept, and that the Tulalip Landfill was indeed a

good "fit" within the Presunptive Renedy Cui dance gui deli nes.

The NCP renedy sel ection process involves several steps, including: (1) characterizing the risks presented by
a site, (2) screening technol ogies for possible remediation, and (3) performng a detailed anal ysis of those
t echnol ogi es that appear nmpbst prom sing. The screening step is based on three criteria (effectiveness
inplenentability, and cost), and is designed to exclude those technol ogi es which are clearly inferior. The
identification of presunptive remedies serves, in effect, to carry out the screening step in a generic
manner. Thus, the presunptive remedy for municipal landfills identifies containment as the presunptive
remedy, and it provi des conponents of the containment remedy (e.g, a cap, |eachate collection) for EPA to
then anal yze on a site-specific basis using the nine NCP renedy selection criteria in order to devel op
remedial alternatives for the site. To that end, EPA Region 10 used the presunptive renmedy of contai nnent
(and its conponents), along with alternatives suggested by other parties, to devel op and anal yze renedi a
alternatives at the Tulalip Landfill Site

As part of this analysis of the Tulalip Landfill, Region 10 then determ ned that the source area of the
Tulalip Landfill was an appropriate candidate for the use of a streamined risk assessnment. The preanble to
the NCP states that risk assessnents " are site-specific and therefore nay vary in the extent to which
qualitative analyses are utilized, depending upon the conplexity and particular circunstances of the site, as
well as the availability of pertinent ARARs and other criteria, advisories, or guidance." See 55 Fed. Req

at 8709

EPA prepared a stream ined baseline risk assessment (Streamined R sk Assessment) to facilitate eval uation

of the need for potential early actions necessary to address contam nant migration fromthe Tulalip Landfill.
Preparation of a streamined risk assessnment, as opposed to a conprehensive baseline risk assessnent, is
consi dered appropriate when addressing the potential risks associated with landfills because options for
remedi al action at landfill site source areas are traditionally limted to methods of containment. A

stream ined risk assessnent is a qualitative evaluation, based on conparison of site-related contam nant
concentrations to avail abl e standards or risk-based chem cal concentrati ons. The purpose of this type of
evaluation is to assess the frequency and nagnitude of exceedances of these conparison nunbers and to use
this information to assist in evaluating the need, or |ack of need, for early action

A conpr ehensi ve baseline risk assessment provides a quantitative evaluation of potential risk due to al
chemcals in all nedia of concern considering site-specific exposure assunptions and a detail ed eval uation
of chemi cal concentrations. The Tulalip streamined risk assessnent is a qualitative evaluation of the
frequency and nagni tude of exceedance of conpari son nunbers considered to be protective of human health and
the environnent, based on standard exposure assunptions, and a qualitative evaluation of potential risks.

EPA has devel oped a fact sheet containing guidance for preparing streamined risk assessnments (OSVER
Directive No. 9355. 3-11FS, Septenber, 1990) (EPA, 1990a). According to this guidance, a sinple conparison of
site-related chem cal concentrations to avail abl e conparison nunbers is sufficient to warrant renedi a

action. EPA went beyond this requirenent in preparation of the streamined risk assessment for the Tulalip
Landfill by providing a critical evaluation of the rel evance of avail abl e standards and by incorporating a
conparison of site-related concentrations to regionally-avail abl e background concentrations. This was done to
provide a nore accurate evaluation of the need for early action

EPA' s Presunptive Renedy Quidance on page 5 states that:

"[a]s a matter of policy, for the source area of nunicipal landfills, a quantitative risk assessment
that considers all chenmicals, their potential additive effects, etc., is not necessary to establish a
basis for action if ground-water data are avail able to denonstrate that contam nants clearly exceed
establ i shed standards or if other conditions exist that provide a clear justification for action.”

* % * %

"Finally, a quantitative risk assessnent is not required to determ ne clean-up | evel s because the type
of cap will be determ ned by closure ARARs, and ground-water that is extracted as a conponent of the
presunptive remedy will be required to neet discharge linits, or other standards for its disposal."

At the Tulalip Landfill, the Region decided that a streanlined risk assessment was appropriate because during
the scoping process, EPA and the Respondents agreed that the best way to structure the RI/FS was to adopt the
presunptive renedy approach for the source area of the landfill. Under EPA's Presunptive Renedy Qui dance, EPA



can streamine the risk assessnent process for solid waste landfills in cases where the presunptive renedy
approach is appropriate. In the RI/FS workplan (which is part of the RI/FS AOC), the Tulalip Landfill was

deerred appropriate for renedi al action because concentrations of contanmination at the landfill exceeded
federal AWQXC.
In contrast to all of the sites referenced by the comrentor, the Tulalip Landfill is an appropriate candidate

for the use of the presunptive remedy for municipal landfills. According to an EPA nmenorandum from Janes
Costello and George Weth of EPA's Ofice of General Counsel entitled "Presunptive Renmedi es and NCP
Conpl i ance, " June 14, 1995 (EPA, 1995a), "[t]he use of presunptive renedies follows the NCP renedy sel ection
process because the identification of presunptive renedies serves, in effect, to carry out the screening and
detailed anal ysis steps in a generic nanner that mnimzes the need to performthose steps at a site-specific
level ." 1d. at 3

Contai nnent is the presunptive renedy which was found to be nost comonly suited for nmunicipal landfills
because these landfills, as well the Tulalip Landfill 1, share the followi ng characteristics: (1) large

vol ume and heterogeneity of waste which nmake treatment inpracticable; (2) limted nunber of alternatives for
controlling releases; (3) simlar potential threats to human health and the environnent resulting from

| eachate generation, soil contam nation, landfill contents, landfill gases, and contam nati on of groundwater,
surface water, sedinents and adjacent wetlands; and (4) the nature of waste deposition. See generally
"Presunptive Renedy for CERCLA Miunicipal Landfill Sites," OSWER Dir. No. 9355.0-49FS, Septenber 1993
("Presunptive Renedy Quidance"). Because the Tulalip Landfill shares these characteristics with runicipal
landfills and EPA is unaware of any technical reasons for not applying the municipal landfill presunptive
remedy gui dance, EPA has concl uded that the presunptive remedy approach is appropriate for the Tulalip
Landfill.

Pursuant to EPA's Presunptive Renedy Quidance, containnent renedies usually include installing a | ow
perneability cover to keep rain water fromfiltering down through the wastes in the landfill. Contai nnent
nmay al so include sone formof |eachate collection and treatment, sone formof landfill gas collection, or
sone form of groundwater control. The preferred renedial alternative as set forth in the Proposed Plan for
the Tulalip Landfill is installation of a |ow perneability cover over the waste. This alternative would be
expected to be effective in minimzing the migration of contaninated groundwater fromthe source area. Since
the FS shows that the | ow permeability capwill mnimze the generation of |eachate by virtually elimninating
t he novenent of contaninated groundwater to surface water, the Proposed Plan recomrends taking no further
action to renedi ate groundwat er

1 Wiile EPA considers the Tulalip Landfill to be a solid waste landfill but not a municipa
landfill, the Agency believes that using the nunicipal landfill presunptive remedy guidance at
the Tulalip Landfill is appropriate

The Presunptive Remedy Cui dance recogni zes that al nost every nunicipal landfill site has sone characteristics

that may require additional study. For exanple, such characteristics nay include | eachate discharge to a
wet | and or significant water run-off caused by drai nage problens, which will require nore conprehensive
characterization and a nore conprehensive ri sk assessnent to determne what, if any, additional renedia

action is necessary. At the Tulalip Landfill, EPA is expected to conplete a conprehensive baseline risk
assessnent in the summrer of 1996. This conprehensive baseline risk assessnent will exam ne the |eachate
di scharges to the sensitive, ecologically valuable wetlands that surround the Landfill and to the sl oughs
adj acent to the Landfill. To that end, the FS for this site is being conducted in two parts: one for the

contai nnent alternatives, and one for the off-source alternatives. This analysis of the wetlands will not
require a nmodification to this interimacti on because any inpacts that may be occurring or have occurred to
these wetl ands can be addressed separate and apart fromthis interimaction, and this interimaction is
needed to control the overall contam nant |oading of the wetlands and sl oughs that is presently occurring

Under the source area FS, the Respondents' contractor, with Region 10 input,- devel oped and anal yzed renedi a
alternatives, using the nine NCP renedy selection criteria. As part of this process, the FSidentified
potential applicable or relevant and appropriate requirenments ("ARARs") from federal and state environnenta
laws. Section 121 of CERCLA requires that a remedial action attain all standards specified in the ARARs
identified for a given site, or a justification nmust be provided in the ROD for waiving the requirement to
attain the ARAR In addition, conpliance with ARARs is one of the two threshold NCP remedy sel ection
criteria, the other being protectiveness of human health and the environnent.

At the Tulalip Landfill site, Region 10 considered all federal, tribal and state ARARs when it exam ned the
various renedial alternatives and chose Alternative 4c as the selected remedy. EPA s selection of alternative
4c as the preferred alternative is justified, as alternative 4c neets all ARARs identified for the Tulalip
Landfill and is protective of human health and the environnent. For exanple, EPA identified the state of

Washi ngton landfill closure requirements contained in the Mniml Functional Standards ("MS') in WAC 173-
304 as an ARAR for the source area of the landfill. The state's MFS for closure were deternined to be



rel evant and appropriate requi rements because those MFS govern closure of nunicipal solid waste landfills and
are nore stringent than the federal solid waste landfill closure requirenents codified at 40 C F.R § 258.60.
Since Region 10 had decided that the Tulalip Landfill was substantially simlar to a municipal solid waste
landfill, the closure MFS contained in WAC 173- 304 were deered to be rel evant and appropriate for the
Tulalip Landfill. These MFS for landfill closure are protective of human health and the environment as they
are designed to prevent infiltration of precipitation into the landfill which thereby m ninizes the
generation of landfill |eachate containing hazardous substances. Since ninimzation of landfill |eachate at
the Tulalip Landfill is one of the primary renedial action objectives in this interimaction, the MFS for
landfill closure are a necessary requirenment which are net by the selected alternative, 4c. See Section 11.2
of the ROD for a nore detail ed discussion and analysis of the ARARs for this site

In addition, the selected renedy al so nakes engi neering and environnental sense. O all of the alternatives
consi dered by EPA, a geosynthetic cover with passive drainage is the | east expensive containnent alternative
that will effectively stemthe generation and fl ow of contaninated | eachate into the surface waters
surrounding the landfill. This contai nment remedy relies on a "passive" design that does not require punps or
out si de power to control surface water drainage. A low perneability cover is inplenentable as a well-known
technol ogy, and is expected to be effective in the long-term with established neans to nonitor and mai ntain
the cover. The selected renmedy will reliably achieve the renedial action objectives of reducing risks w thout
the need for establishing el aborate contingency neasures to plan for the possible failure of |less certain
neasures. The cover will also allow for future use of the Site, with certain institutional controls required
to protect the integrity of the cover. In addition, because the selected remedy is expected to virtually
elimnate mgration of |eachate into the deeper Zone 2 aquifer, further remedi ati on of Zone 2 groundwat er
wi Il not be necessary after inplementation of this selected interimremnedy.

1.2 ORGANI ZATI ON OF THE RESPONSI VENESS SUMVARY

EPA received a | arge nunber of comrents fromthe AOC Respondents regarding the Proposed Plan for Interim
Remedi al Action at the Tulalip Landfill in Marysville, Washington. EPA has sumarized all comments in detail
and presented a response to each comment.2 EPA has attenpted to summari ze the coments as accurately as
possi bl e. EPA decided to present all comments in detail to ensure the Agency's response is conplete;
consequent |y, the Responsiveness Summary is simlar to the cooments in its volum nous and detailed nature.

Comrents were organi zed into categories for inclusion in the Responsiveness Sumrary. The categories are
listed in the "Tabl e of Contents” on page D-1 of this Responsiveness Sunmary. The organi zational flow of the
Summary by category begins with legal and regulatory policy comments, and then noves into a presentation of
the nore technical coments. Wthin each category, the Agency organi zed comments by various subtopics, or by
addressing the nore overarching cooments for that category first and then proceeding to the nore detailed
comments for that category.

2 EPA has assigned each commentor a number. A bracketed nunber appears after each comment that
identifies the conmentor(s). The list of comentors and their identifying nunber is |ocated in the
"List of Commentors” on page D-2 of this Responsiveness Summary.

2.0 GENERAL LEGAL/ PQLI CY | SSUES

2.1 Comment: "B.1. CERCLA and the NCP require the conpletion of a baseline risk assessnment prior to the
devel opnent and eval uati on of renedial alternatives and the selection of any renedial action at the site.”

(1] [2] [3]

2.1.1 Additional Comrents under Comment B.1.: The commentor al so states that CERCLA "limts EPA s response
action authority to circunstances where there is an i nmnent and substantial danger to public health,

wel fare, or the environment due to actual or threatened releases froma site.” The commentor goes on to say
that "any response neasures undertaken by EPA, including the selection of appropriate renedial action, nust
be determ ned to be necessary, and al so consistent with the National Contingency Plan ("NCP')." Finally, the
comrent or concl udes that "unl ess site risks have been properly eval uated and established, EPA has no
authority to take response action itself or to order others to respond to an actual or threatened rel ease."

Response: The commentor is incorrect in stating that EPA nay only respond in circunstances presenting an

imm nent and substantial danger. Section 104(a)(1) of CERCLA authorizes a response action whenever "(A) any
hazar dous substance is released or there is a substantial threat of such release into the environment, or (B)
there is a release or substantial threat of release into the environment of any pollutant or contamn nant

whi ch may present an i mmnent and substantial danger to the public health or welfare[.]" (enphasis added) 42
US C 509604(a)(1). In this case, the release of many different hazardous substances into the environnent
has been docunented in the RI/FS that is in the AR For exanple, data in the RI/FS shows that there are 1367
exceedances of conparison nunbers. Because there are docunmented rel eases of hazardous substances on the Site,
EPA may undertake a response action at the Site regardl ess of whether those rel eases pose an imm nent and



substantial danger to the public health or welfare. However, these rel eases of hazardous substances may
present an inmminent and substantial danger to human health and the environnent. See Section 6.3 of the
Tulalip Landfill InterimAction Record of Decision ("interim(action) ROD'), which states that "[c]onparison
of the site measured chenical concentrations to the hunman health risk-based and ecol ogi cal effects-based
standards and criteria established under other environnental |aws, and ri sk-based concentrati ons reveal s
potential risks to humans and the environment. Based on the RI/FS and findings in the risk assessnment, EPA
finds that actual or threatened rel eases of hazardous substances fromthe Site, if not addressed by the
selected alternative or one of the other active nmeasures considered, may present an inmm nent and substantia
endangernent to public health, welfare, or the environnent."

Section 121 of CERCLA, 42 U S.C. § 9621, governs cl eanup standards and sel ection of remedial actions. Section
121(a) states in part that:

"The President shall select appropriate renmedial actions deternmined to be necessary to be carried out
under section 9604 of this title or secured under section 9606 of this title which are in accordance
with this section and, to the extent practicable, the national contingency plan, and which provide
for cost-effective response.”

As is denonstrated in the AR and as explained in this responsiveness summary, EPA has fully conplied with
its statutory requirenments. The commentor nistakenly concludes that site risks nmust be "eval uated and

est abl i shed" through a baseline risk assessnent before EPA can take a response action itself or order others
to respond to an actual or threatened rel ease. As discussed above, the only requirement for EPA to take a
response action is if there is a release or threat of a release of a hazardous substance. And as will be
expl ai ned bel ow, EPA has fully conplied with the requirements of the NCP by selecting a renedial alternative
based on a conpleted stream i ned baseline risk assessnent prior to the conpletion of a conprehensive baseline
ri sk assessnent. See, also, Response to Comment 2.1.2, bel ow

2.1.2 Additional Comrent under B.1l.: The commentor also states that the "NCP requires EPA or potentially
responsi bl e parties, as part of the Renedial Investigation process and prior to any remedy selection, to
conduct a baseline risk assessment that characterizes the nature and extent of threats to human health and
the environnent." [8] [17] [18]

Response: EPA has conpleted a streaniined baseline risk assessnment, entitled the "Final Tulalip Landfil

Ri sk Assessnment for InterimRenedial Action," August 1995, (EPA, 1995d), (the "Streanlined R sk Assessment"),
which is sufficient to support selection of an interimcontainment remedy at this Site. The NCP does not
require a nore conprehensive baseline risk assessnment than the one EPA has conpleted in order to take the
type of action that EPA is selecting for the Source Area of the Site. The NCP requires a bal ancing process to
be enpl oyed in deciding whether early action is appropriate at a site. This bal ancing process invol ves

wei ghi ng the need for pronpt, early actions against the need for definitive site characterization. This

bal anci ng process is specifically linked to the R/FS, including the risk assessnment, at 40 CF.R §

300. 430(a) (2):

"Devel opi ng and conducting an RI/FS generally includes the following activities: project scoping, data
collection, risk assessnment, treatability studies, and analysis of alternatives. The scope and timng
of these activities should be tailored to the nature and conplexity of the problemand the response
alternatives being considered." (Enphasis added).

The preanble to the 1990 revisions to the NCP states:

"EPA expects to take early action at sites where appropriate, and to renediate sites in phases using
operable units as early actions to elimnate, reduce or control the hazards posed by a site or to
expedite the conpletion of total site cleanup. In deciding whether to initiate early actions, EPA nust
bal ance the desire to definitively characterize site risks and anal yze alternative renedi al approaches
for addressing those threats in great detail with the desire to inplement protective nmeasures quickly.
Consi stent with today' s nmanagenent principles, EPA intends to performthis balancing with a bias for
initiating response actions necessary or appropriate to elimnate, reduce, or control hazards posed by
a site as early as possible" (Enphasis added). 55 Federal Register 8704 (March 8, 1990).

The Streamined R sk Assessnent reflects the nature and conplexity of the problemand the response

al ternatives consi dered. EPA bal anced the need for action based on its evaluation of existing data and the
nature of the Site against the need to devel op nore data as the basis of a nore conprehensive risk
assessnent. EPA has determined that the sel ected containment renedy is appropriate given the risks known to
exist at the Site as evaluated in the Streanlined R sk Assessment.

The commrentor asserts that the Streamined R sk Assessment does not provide the level of detail to satisfy
the fundanmental purpose of a baseline risk assessnent. The preanble to the NCP and gui dance documents provide
nore detailed informati on on how EPA suggests risk assessnents nmay be conducted at Superfund sites of varying



scope and conplexity. A close exam nation of these sources shows that the Streanlined R sk Assessnent is
consistent with EPA's policy for sites of simlar scope and conplexity to the Tulalip Landfill Site and, does
in fact, meet minimmrequirenents for risk assessnent.

"To inplement an early action under the remedial authority, an operable unit for which an interim
action is appropriate is identified. Data sufficient to support the interimaction decision is
extracted fromthe ongoing RI/FS that is underway for the site or final operable unit and an
appropriate set of alternatives is evaluated...A conpleted baseline risk assessnent generally wll not
be avail abl e or necessary to justify interimaction.

* x %

"Qualitative risk information should be organi zed that denmonstrates that the action is necessary to
stabilize the site, prevent further degradation, or achieve significant risk reduction quickly. See 55
Federal Register 8704 (March 8, 1990) (Enmphasis added).

The Streamined R sk Assessnent provides data "sufficient to support the interimaction" decision. As quoted
above, the supporting data may be extracted fromthe "ongoing RI/FS' and an "appropriate set of alternatives"
nmay be evaluated prior to the issuance of a conpleted baseline risk assessnent. The NCP clearly envisioned a
situation such as this where information fromthe ongoing Rl was used to conplete a risk assessnent which
provides the basis for renedial action to stabilize that specific area of the Site. Consistent with the NCP,
EPA pl ans to conpl ete a conprehensive baseline risk assessnent which will be used to eval uate whet her

addi tional cleanup actions will be needed for the off-source area, after a containnent action for the source
area has been sel ect ed.

EPA' s "Ri sk Assessnent Qui dance For Superfund, Volune 1, Human Heal th Eval uation Manual (Part A)," Decenber
1989 (EPA, 1989a), further elaborates on the principle that varying |l evels of detail are required in risk
assessnents, depending on the timng of the action to be taken at a Site:

"Although risk information is fundanental to the RI/FS and to the renedi al response programin
general, Superfund site experience has | ed EPA to bal ance the need for information with the need to
take action at sites quickly and to streamine the remedi al process. Revisions proposed to the NCP in
1988 reflect EPA program managenent principles intended to pronote the efficiency and effectiveness of
the remedi al response process. Chief anong these principles is a bias for action." See page 1-1.

"Baseline risk assessnments are site-specific and therefore may vary in both detail and the extent to
which qualitative and quantitative anal yses are used, depending on the conplexity and particul ar
circunstances of the site, as well as the availability of applicable or relevant and appropriate
requi renents (ARARs) and other criteria, advisories, and guidance." (Enphasis added). See page 1-6.

Simlarly, in "Ri sk Assessnent Quidance for Superfund, Volune |1, Environnental Evaluation Manual," March
1989 (EPA, 1989b), EPA advises at page 10 that "[t]he nature, extent, and level of detail of the ecol ogical
assessnent will be determined according to the phases of the renedial process, the specific study objectives,
and the characteristics of the site and its contam nants."

2.1.3 Additional Comrent under B.1l.: The commentor states that paragraph 35 of the AOCC requires Region 10
to provi de Respondents with "two or nore baseline risk assessnent nmenoranda prior to the Respondents’
initiation of the Feasibility Study Report” and to issue a baseline risk assessnment report during site
characterization. The commentor goes on to state that the "Admi nistrative Record for the Site, however,
confirns that no baseline risk assessnent nmenoranda were provi ded to Respondents prior to initiation of the
Source Area Containment ("SAC') Feasibility Study report. Mreover, Region 10 has not yet issued a baseline
ri sk assessnent report."

Response: Section | X of the ACC, entitled "EPA' s Baseline R sk Assessnent," establishes that EPA will perform
the baseline risk assessnent, and provi des some description of how EPA will provide information to the AOC
Respondents for purposes of performng the feasibility study report. Paragraph 35 of the AOC states that EPA
wi Il provide sufficient information concerning baseline risks such that the Respondents can begin drafting
the feasibility study report. EPA has prepared a streanlined baseline risk assessnent for the source area of
the Tulalip Landfill Site. In addition, a conprehensive baseline risk assessment for the entire site is
expected to be conpleted in the summer of 1996. The commentor nmi sconstrues Paragraph 35 as requiring a
"baseline risk assessment” for the Source Area Containment Feasibility Study (SAC-FS). Moreover, the
comrentor narrowly interprets the AOC provisions for risk assessnents used at this Site by failing to
recogni ze the two-phased approach that was agreed upon by EPA and the ACC Respondents. In addition, the
comrentor is incorrect in stating that EPAis "required" to provide the nenoranda identified in Paragraph
35.a. of the ACC before a feasibility study is conpl eted.

Par agraph 35.a. of the ACC states that EPA will provide "sufficient information concerning the baseline risk



such that the Respondents can begin drafting the feasibility study report." There is no requirenment that EPA
prepare a baseline risk assessnent "prior to" initiation of the feasibility study, as the commentor wites.
EPA provi ded the AOC Respondents the draft Remedial Action Cbjectives for the SAC FS based on data gathered
at the site and reported by the Respondents during site characterization. The denonstrated exceedances of
conpari son nunbers showed sufficient threats existed at the site to warrant devel opnent of source area

contai nnent alternatives. Information showing the threats at the site due to exceedances of established
federal and state environnmental criteria, standards, and risk-based concentrations provides an adequate basis
to devel op and evaluate renedial alternatives to address the environnental problens by attaining those

exi sting requirenents. Therefore, EPA believes that the site data submtted by the AOC Respondents showed the
need for a response action to contain the landfill wastes, and the Renedial Action Cbjectives (RAGs) that EPA
identified provided sufficient information for the AOCC Respondents to prepare the SAC FS.

The comentor's criticismof EPA for failing to conplete the "baseline risk assessnent” prior to conpletion
of the SAC-FS fails to consider the phased approach that EPA and the ACC Respondents agreed to undertake at
the Site. Paragraph 27 of the ACC and the RI/FS Wrk Plan attached to the ACC clearly specify that EPA and
t he Respondents agreed upon a two-phased approach for evaluating site conditions and possi bl e response
actions. Both EPA and the AOC Respondents recogni zed that the first phase was to evaluate alternatives for
the presunptive renedy of containnent.

In the first phase, the Respondents agreed to conplete the Renedial Investigation for the entire site, and to
submit a focused feasibility study for the landfill source area (referred to in Paragraph 27.9g. as the
"Source Area Containment Feasibility Study"). The second phase, described in Paragraph 27.h. of the ACC

invol ves preparation of a feasibility study called the "Site Feasibility Study" for the entire site,

i ncluding areas surrounding the source area. The Site Feasibility Study required under the ACC clearly
contenplates that it will be prepared after the Renedial |nvestigation Report had been conpleted and after
EPA sel ects the source area contai nment renedy. Paragraph 27.h. states that the AOC Respondents shall prepare
a Site Feasibility Study that "incorporates the Renedial |nvestigation by reference as approved by EPA, and
considers the Source Area Contai nnent Presunptive Renedy approved by EPA" (enphasis added). Therefore, the

t wo- phase RI/FS approach to which the ACC Respondents and EPA agreed contenpl ates that the second phase, full
Site Feasibility Study will incorporate the results of the first phase, which identified a source area

contai nnent renedy. Paragraph 27.h. of the ACC clarifies that both EPA and the Respondents recogni zed t hat
EPA woul d choose a source area containnent renedy prior to the initiation of the Site Feasibility Study. In
ot her words, work under the ACC was designed so that EPA would prepare two risk assessnents for the potenti al
response actions at the Site: one for the source area contai nnent renedy, and a second for the off-source

ar ea.

EPA prepared the Stream ined Ri sk Assessment to characterize current and potential threats to human health
and the environnent that nay be posed by contam nants. The results fromthe Streanlined R sk Assessment
indicate that action is appropriate to achieve significant risk reduction quickly. The conprehensive baseline
ri sk assessnment for the off-source area that EPA will prepare, and which is contenpl ated by Paragraph 35.b.
of the ACC, will support the "Site Feasibility Study" required under Paragraph 27.h. of the ACC, which has
not yet been initiated by the AOC Respondents. EPA has begun to prepare the conprehensive baseline risk
assessnent and will provide information fromthat effort when EPA directs the ACC Respondents to devel op and
submit the Site Feasibility Study pursuant to the ternms of the ACC.

The commrentor also is incorrect in asserting that Paragraph 35 of the AOCC "requires" EPA to provide the

nmenor anda that are described. Paragraph 35.a. of the ACC states that this information "will normally be
provided in the formof two or nore" menoranda, stating one menorandumwi |l "generally" include certain
information. The text of Paragraph 35.a. provides only guidance as to how EPA will prepare the risk
assessnent, and the terns of the AOC do not mandate either the nunber or content of the menoranda. In fact,
EPA di d provi de the AOC Respondents an opportunity to comment on the Interi mRemedy R sk Assessnent, which
contains all of the types of information described in Paragraph 35.a. EPA intends generally to follow the
procedures described in Paragraph 35 as it prepares the conprehensive baseline risk assessment to support the
Site Feasibility Study and selection of a final remedy for the site in addition to the source area

cont ai nnent renedy.

2.2 Commrent: "B.2. Region 10's Screening-Level R sk Assessnent for the Tulalip Landfill is Not the
Basel i ne Ri sk Assessnent Required by CERCLA, the NCP and the ACC." [2] [3]

Response: The Stream i ned R sk Assessnent devel oped for the Source Area of the Tulalip Landfill neets all
statutory and regulatory requirenents, as well as the requirenents set out in the RI/FS AOC (See Response to
Comrent Section 2.1). Neither CERCLA, the NCP, nor the general risk assessnent guidance dictate a single
approach for conducting a risk assessment for all types of Superfund sites. The nature of the risk assessment
i s dependant on the scope and conplexity of the site problemto be addressed.

The risk assessnment for the on-source area of the Tulalip Landfill was initially referred to as a "screening
level " risk assessnment. However, that termhas proven to be msleading. In general, a "screening |evel"



assessnent is an eval uation of whether or not there are exceedences of "screening criteria" that have been
selected for a particular site to determine if further study is warranted. A streamined risk assessnent
under the presunptive renedy approach, on the other hand, conpares site data to established human health and
environnental criteria, standards, and risk-based concentrations in order to support EPA deci sion-naki ng
regarding the need for early or interimrenedial action to protect human health and the environment at a
given site. Thus, in order to avoid confusion in the future, the risk assessment that was prepared for the
source area of the Tulalip Landfill is called the Streamined R sk Assessment.

In selecting the interimrenedy, EPA has correctly interpreted and foll owed the EPA Presunptive Renedy

gui dance. The gui dance clearly provides for selection of an interimcontai nment action based on the results
of a streaniined baseline risk assessnent. The "Final Tulalip Landfill R sk Assessment for Interim Renmedia
Action" (the "Streamined R sk Assessnment”) meets the requirements of a streamined baseline risk assessment
prescribed in EPA' s presunptive renedy gui dance

The EPA gui dance docunent entitled "Streanmtining the RI/FS for CERCLA Miunicipal Landfill Sites ("RI/FS
Streant i ni ng Qui dance", OSVER Directive No. 9355. 3-11FS, Decenber 1990), explains the basic requirenents
for streamining the baseline risk assessnment which will support an early decision on a presunptive renedy.
Page 3 states:

"The purpose of the baseline risk assessnment is to determ ne whether a site poses risks to human
health and the environment that are significant enough to warrant remedi al action. Because options for
remedi al action at nunicipal landfill sites are limted, it may be possible to streaniine or linit the
scope of the baseline risk assessnent by:

1. Using the conceptual site nmbdel and Rl -generated data, to performa qualitative risk
assessnent that identifies contamnants of concern in the affected nedia, their
concentrations, and their hazardous properties which nay pose a risk through the routes of
exposure. "

The Streamined R sk Assessment performed at the Tulalip Landfill fully follows this guidance. Two concept ual
site nodel s have been prepared: one for Human Health Risks (Figure 5-5 of the interimROD), and one for

Ecol ogi cal Risks (Figure 5-6 of the interimROD). The Streamined Ri sk Assessnent is a qualitative risk
assessnent that identifies contamnants of concern in the affected nmedia (summarized in Tables 5-1, 6-1, and
6-3 of the interimROD). The interimROD identifies contam nant concentrations in Tables 6-2, 6-4, and 6-5
and Figures 6-1 and 6-2. The streanmlined R sk Assessnent provides information on toxicity of chem cals that
were found. Appendices A and B of the stream ined R sk Assessnent provides information on how the standards
and criteria were devel oped, against which the site data were conpared, and why an exceedance of particul ar
standards and criteria represents a potential threat to the ecosystem

Page 3 of the RI/FS Streamining Quidance states that:

"2. ldentifying all pathways that are an obvious threat to human health or the environment (see
Figure 1) by conparing R -derived contam nant concentration levels to standards that are potenti al
chem cal -specific ARARs for the action. These may include: (1) Non-zero MCLGs and MCLs for groundwater
and | eachate and (2) State air quality standards for landfill gases.

When potential ARARs do not exist for a specific contam nant, risk-based chenical concentrations
shoul d be used."

Potenti al chem cal -specific ARARs, including standards and risk-based criteria, were used in the R sk
Assessnent. For the human health evaluation, they are listed in Table 6-1 of the interimROD, those for the
ecol ogical evaluation are listed in Table 6-3. The potential chem cal -specific ARARs, standards, and criteria
were taken froma nunber of different sources, which are listed in the footnotes in the tables. Sanple
results fromthe Tulalip Landfill Site that exceeded these potential ARARs and criteria are summarized in
Tables 6-2, 6-4, and 6-5 of the interimROD. Tables 6-2, 6-4, and 6-5 show that Tulalip Landfil

site-specific sanple results indicate 1367 exceedances of potential chem cal -specific ARARS, standards and

ri sk-based criteria in various nedia.

Page 3 of the RI/FS Streamining Qui dance states that:

"3. \Were established standards for one or nore contamnants in a given nediumare clearly exceeded,
the basis for taking renedial action is warranted (i.e., quantitative assessments that consider all
chem cals, their potential additive effects, or additivity of nultiple exposure pathways are not
necessary to initiate renedial action)."



In accordance with this guidance, EPA concludes that an interimrenedial action is warranted for the
foll owing nmedia, for which nore than one exceedance is docunented In the interimROD, Tables 6-2, 6-4 & 6-5:

Medi um Nunmber of Nurber of
Exceedances 3 Cont am nant s

Leachat e
di schargi ng from 510 41
the perineter
landfill berm
Surface soil 414 26
Zone 2 ground 160 16 5
wat er 4
Subsur face soil 113 18
Sur face sedi nent 94 8
Surface wat er 26 9
Leachat e seep 26 9
SP-01 6
Subsur face sedi nment 24 3

3 Includes exceedences of both total nmetals and filtered nmetals sanpl es.

4 These results for Zone 2 ground water do not factor in dilution due to tidal m xing between ground
water wells and the ground water/surface water interface

5 Goundwat er nodeling results indicate that some of these contami nants are unlikely to neet Anbient

Water Quality Criteria standards at the ground water/slough interface after taking into account
potential dilution between the wells and the ground water/slough interface.

6 Leachate seep SP-01 is unique anong the | eachate seeps sanpled during the R because it is |ocated
on the landfill surface

Based on this table, it is apparent that Site data exceed conpari son nunbers, which include potential ARARs,
standards, criteria, and risk-based chem cal concentrations, for at least 1 contanminant for all of the above
nedia.7 In fact, for nost nedia there are a significant nunber of exceedences. Therefore, EPA has concl uded
that the basis for taking early, interimrenedial action is satisfied. In accordance with the RI/FS
Streanm i ni ng Qui dance, the streamined R sk Assessment is not required to provide "quantitative assessnents
that consider all chenicals, their potential additive effects, or additivity of nultiple exposure pathways

toinitiate remedial action.” See OSWER Dir. No. 9355-11FS, at p. 3. The RI/FS Streaniining Qui dance
expressly states that quantitati ve assessments are not necessary to justify remedial action where there is a
cl ear exceedance of established standards.

As shown in the table above, the streaniined R sk Assessnent clearly docunents numerous instances where
site-specific data exceed potential chem cal-specific ARARs and standards, therefore EPA concludes that a
nore thorough risk assessment is not necessary prior to initiating an interimrenedial action. The RI/FS
Stream i ni ng CQui dance goes on to state

"This streamnined approach may facilitate early action on the nost obvious |andfill
probl ens---groundwat er and | eachate, landfill gas, and the landfill contents---while analysis
conti nues on other problens such as affected wetlands and stream sedi nents."” |d.

7 There were al so exceedences of Zone 1 ground water, but Zone 1 ground water was not included in the

above |ist because exposure to Zone 1 ground water would nost likely occur through exposure to
either the | eachate seeps or Zone 2 ground water entering the sloughs. The | eachate seep and Zone 2

ground wat er pathways are already captured in the above |ist.



This is precisely the approach that EPA has taken at Tulalip Landfill. The RI/FS AOC and Wrk Pl an have
been structured to enable early action on the source area of the landfill, while analysis of other problens
continues. EPA and the Respondents are currently proceeding on a separate track fromthis interi mrenedial
action to continue evaluating alternatives for cleaning up the off-source wetlands and tidal channels in an
of f-source Feasibility Study, and to produce a conprehensive baseline risk assessnent for the off-source
areas of the landfill.

EPA has based its decision to proceed with an interi mcontai nment renedy based on nunerous exceedances of
ri sk-based criteria in various nedia associated with the landfill, including |eachate, groundwater, pooled
surface water on the landfill, and off-source sedinents and soils. EPA has begun work on the site

conpr ehensi ve baseline risk assessnent, in accordance with the presunptive renmedy gui dance, which may be
conpl eted in the sumrer of 1996

Presunptive renmedy gui dance nakes no nention of the need to collect surface data, although it recomrends

the collection of many other types of data. A recent EPA gui dance docunent, called "Presunptive Renedies:
CERCLA Landfill Caps RI/FS Data Col | ection Quide" (EPA/ 540/ F-95/009, August 1995), describes the types of
data that should be gathered during the RI/FS. Al though this guidance was not avail able during the scoping of
the Tulalip RI/FS process, the RI/FS Wrk Plan is generally consistent with this guidance

"Since containnent is the presunptive remedy for MSWFs (Minicipal Solid Waste Landfills), the
Remedi al Project Manager (RPM can begin maki ng arrangenents to collect landfill cap design data as
soon as a basis for renedial action is established.... " Id. at 1.

On page 5-1 of the RI/FS Wirk Plan for the Tulalip Landfill Site (April 1993), EPA established that a
basis for renedial action existed based on site-specific data available at that tine. Page 5-1 states

"The EPA has determ ned [ Conducting Remedi al I nvestigation/Feasibility Studies for CERCLA Minici pa
Landfill Sites (EPA/ S40/P-91/001), February 1991)] that renedial action for source control at the
Tulalip Landfill is warranted because concentrations of several contaminants in surface water at the
landfill (E&E 1988) exceed the established standards of anbient water quality criteria (see Section
3.1.2)."

EPA devel oped the RI/FS Work Plan, Field Sanmpling Plan, and Quality Assurance Project Plan in accordance with
presunptive renedy gui dance, and with considerable input fromthe Respondents prior to finalizing these
docunents. The Respondents, in signing the ACC, agreed to follow the presunptive renmedy approach for the
RI/FS, and agreed to collect site data in accordance with the Wrk Plans they hel ped create. In a January

11, 1993, letter,8 one of the Respondents transnitted comments to EPA regarding the contents of a draft
version of the RI/FS Wrk Pl an

"Al though we support the general concept of a presunptive renmedy, in this case it is advisable to
confirmenvironnental conditions on and in the vicinity of the landfill prior to renedy selection, and
to base renedy sel ection on performance standards."

This staterment indicates the Respondents supported the presunptive renedy approach for structuring the R/FS,
and that in their view, site data nust be gathered and evaluated prior to selection of a renedy. Since the
time that statenent was witten, the R has been conpl eted. Based on EPA's evaluation of the R data, it is
clear that environmental conditions on and in the vicinity of the landfill warrant remedial action

The Respondents initiated a fornal dispute process over additional work they wanted to performafter they had
submtted the Source Area Containnent Feasibility Study. EPA determned that the additional work the
Respondent s had requested was unnecessary and woul d not provide significant additional information for a
decision on an interimcontai nnment remedy, and that the Respondents' request to performthis additional work
was untinely. See, also, Response to Comment 2.9.1. EPA was not willing to delay site cleanup to allow for
coll ection of this unnecessary data.

The Respondents' request to conduct additional sanpling for the purpose of evaluating any chem cal
contanmi nation on the landfill surface directly is addressed by EPA gui dance on presunptive renedies.
Page 5 of the "Presunptive Renmedy for CERCLA Minicipal Landfill Sites" states

"Streamlining the risk assessnent of the source area elimnates the need for sanpling and analysis to
support the calculation of current or potential future risk associated with direct contact."

8 Letter dated January 11, 1993, from Leonard H Sorrin of Bogle & Gates, and Jeffrey S. Mers of
Short, Cressman & Burgess, to WIliam d asser, Renedial Project Manager, U S. Environmenta
Protecti on Agency, Re: Commrents of the Seattle Disposal Conpany on the Draft Wirk Plan for the
Tulalip Landfill Superfund Site



The EPA Regi on 10 Deputy Regi onal Administrator's determnation on the Respondents' request to conduct such
sanpling was whol ly consistent with this guidance

The Respondents' request for additional work to install zone 2 wells near the Zone 2/slough interface
contradicts their arguments during the Work Pl an scoping process. In a draft version of the work Plan, EPA
initially planned to install the Zone 2 wells near the Zone 2/slough interface. However, as part of witten
comrents on a draft version of the Wrk Plan, the Respondents commented to EPA that the wells shoul d be noved
back to the landfill perineter berm a |ess expensive approach. In response, EPA agreed to allow installing
the wells on the landfill berm The final Wrk Plan stated that the wells would be installed on the berm and
during the RI/FS the Respondents installed the wells on the bermand began sanpling them They found
exceedances of AWMXC in the perimeter bermwells, and they enpl oyed a groundwat er nodel i ng approach to
estimate what the concentrations would be at the groundwater/slough interface in order to eval uate whether
State Anbient Water Quality Criteria (AWX) standards were likely to be exceeded at the point where
groundwat er enters the sl ough

The Respondents' nodeling results indicated that, taking into account the dilution of contam nants that
woul d be expected to occur between the perineter wells and the Zone 2/slough interface, exceedances of AWX
were still likely at the Zone 2/slough interface for sone contami nants. After the SACR and FS reports had
been subm tted, the Respondents initiated a formal dispute process under the ACC and argued that EPA shoul d
agree to the installation of additional wells at the Zone 2/sl ough interface, which they had argued agai nst
during scoping and prevail ed. EPA believes that the approach used in the RI/FS at the urging of the
Respondent s, which included perinmeter bermwells in conjunction with groundwater nodeling, is a sound and
reasonabl e technical basis for the purposes of EPA s decision regarding an interimcontainnent renedia
action.

2.3 Comment: "B.3. Region 10's Screening-Level R sk Assessnment Is Insufficient and Untinely For Purposes of
On- Source Renedy Determinations." [3]

2.3.1 Additional Comments under B.3.: The commentor also states that the "screening | evel risk assessnent” is
insufficient inthat it failed to use site-specific data to satisfy the purposes of a baseline risk
assessnent. Additionally, the commentor states that the risk assessment produced by EPA for the Site is
untinely in that it was issued after the SAC Feasibility Report process was conpl eted

Response: The coments regarding the sufficiency of the level of detail in the risk assessnent and the
appropriateness of the timng of the risk assessnent are addressed above in the Response to Comment Section
2.1. In addition to the explanation provided in the Response to Comment Section 2.1 regarding the |evel of
detail in the risk assessnent, it is EPA's position that the Tulalip Landfill is an appropriate site for a
stream i ned risk assessnent because sanpling which had been conducted at the site during the R indicated
exceedances of water quality standards, criteria, and risk-based concentrations. See EPA CSWER Directive No
9355. 0-49FS, "Presunptive Remedy for CERCLA Municipal Landfill Sites," (EPA 1993a), (Presunptive Renedy

Qui dance), which states that a site generally will be eligible for a streamined risk assessnent eval uation
i f groundwat er contam nant concentrations clearly exceed chem cal -specific standards or EPA's accepted | eve
of risk, or other conditions exist that provide a clear justification for action. If no conditions are shown
to exist that provide clear justification for action, a quantitative risk assessnent that addresses al
exposure pathways will be necessary to deterni ne whether action is needed. See CSWER Dir. No. 9355. 0-49FS, p.
5., (EPA, 1993a).

Streanmined risk evaluation is appropriate at the Tulalip Landfill because site investigation efforts

i ncl udi ng sanpling done from1993-4 by the Respondents as part of the R, indicate that landfill |eachate

|l eaving the Site exceeds conparison nunbers that are considered protective of human health and the
environnent, including water quality standards and criteria, and risk-based concentrations for pesticides
such as DDT and al drin, polychlorinated bi phenyls (PCBs), and heavy netals and other contam nants includi ng
chrom um copper, |ead, mercury, nickel, zinc, amonia, and heptachlor. The R documents the presence of
hazar dous substances contam nating soils, sedinments, surface water, and groundwater at the Site

Hazar dous substances found in surface soils at the Site exceeded conpari son nunbers in one or nore sanples at
eight of the nine |l eachate soil grid |locations. At six of the |eachate soil grid |ocations, subsurface soil
sanpl es were col |l ected. Hazardous substances found in these subsurface soils exceeded conpari son nunbers in
five of the six subsurface soil sanples. Hazardous substances found in | eachate exceeded conpari son nunbers
at least once in nost of the el even seeps that were tested. Chemicals detected in Zone 1 groundwater (which
is generally located within the refuse layer of the landfill) exceeding MXCs included the netal s copper

| ead, nickel, and zinc, as well as ammonia, cyanide, and the pesticide heptachl or epoxi de. The studi es found
that Zone 2 groundwater (which is generally |ocated bel ow the refuse |ayer, except for the former barge
canal s) was contam nated at |evels exceeding MXCs for the metal s copper, |ead, and nickel, as well as cyanide
and ammoni a.

EPA' s Presunptive Renedy Qui dance recogni zes that al nbost every nunicipal landfill site has sone



characteristics that may require additional study. See OBVER Dir. No. 9355.0-49FS, p. 5. For exanple, such
characteristics nmay include | eachate discharge to a wetland or significant water run-off caused by drai nage
probl ens. These nmigrati on pathways, as well as groundwater contami nation that has nmigrated away fromthe
source, generally will require characterization and a nore conprehensive risk assessment to determ ne whet her
action is warranted beyond the source area and, if so, the type of action that is appropriate. At the Tulalip
Landfill, leachate fromthe landfill flows directly into sensitive, ecologically valuable wetlands that
surround the Site, and into sloughs connected with the Snohonmi sh R ver and Puget Sound. As a result, and
consistent with EPA's Presunptive Renedy Quidance, the FS at the Site is being conducted in two phases in
order to address first the containnent alternatives, and secondly, the off-source alternatives

2.3.2 Additional comrents under Comment B.3.: The commentor concludes this comrent section by reiterating
that the R sk Assessnment is inadequate. The commentor cites reasons for the apparent inadequacy, which

are as follows: (1) the Risk Assessnent relies on overly conservative criteria; (2) ignores extensive site
data that denonstrates risks are negligible; (3) fails to consider background concentrations; (4) "screening
level criteria” were not applied at appropriate |ocations/nedia; (5) use of 5 dated and nonrepresentative
1988 ponded water sanples to characterize surface of a |arge surface; (6) denied respondents requests for
addi tional sanpling; and (7) the quality of data is questionable.

Response: To avoi d extensive duplication, the reader is referred to the follow ng specific responses. For

(1) the Risk Assessment relies on overly conservative criteria, see Responses to Comments 11.9 and 11.10; (2)
ignores extensive site data that denonstrates risks are negligible, see Responses to Comments 2.10.2 and
11.6; (3) fails to consider background concentrations, see Responses to Comments 11.111 - 11.115; (4)
"screening level criteria” were not applied at appropriate |ocations/nedia, see Responses to Commrents

11.116 - 11.117; (5) use of 5 dated and nonrepresentati ve 1988 ponded water sanples to characterize surface
of a large surface, see Responses to Comments 2.9.2, 2.9.3 and 11.7; (6) deni ed Respondents requests

addi tional sanpling, see Responses to Comments 2.9, 2.9.1, and 2.10.3; and (7) the quality of data is

questi onabl e, see Responses to Comments 2.9.2 and 10.1 - 10.4.

2.4 Comment: "B.4. EPA's Failure to Conplete a Baseline R sk Assessnent For the Tulalip Landfill 1Is
Inconsistent Wth Its Approach at Gt her CERCLA Sites" [3]

2.4.1 Addi ti onal Comrents Under B.4.: The commentor identifies other landfills in Washington and in
other states that the commentor believes are simlar to the Tulalip Landfill. The commentor states that EPA
properly utilized a baseline risk assessment process at those sites to determne the need for renedia
action. The commentor concludes by saying that EPA acted inappropriately at Tulalip by failing to conduct a
basel i ne ri sk assessnment prior to selecting a renmedy. The following sites were identified by the comentor
Whi dbey |sland Naval Air Station Operable Unit (QU)-2, Area 2/3 and OQUJ-4, Area 48/49, the Hanilton Island
Landfill, and the Everett Landfill (the previous three sites are |located in Washington state), the Ad Gty
of York Landfill in Pennsylvania, the Suffolk Gty Landfill in Virginia, the Broward County Landfill in
Florida and the Ordot Disposal Site in Guam

Response: As explained in the Response to Corment 2.1, above, EPA is not required by statute, regulation, or
gui dance to conplete a conprehensive baseline risk assessnment prior to selecting and i nplenenting an interim
remedy. The presunptive renedy process pernmits EPA to conduct a streamined baseline risk assessnment for the
source area at the Tulalip Site. This approach is also conmpliant with NCP and CERCLA requirenments. In
addition, EPA is preparing a conprehensive baseline risk assessnent for the entire Tulalip Landfill site
which is expected to be conpleted in the sumrer of 1996. The conprehensive baseline risk assessnent wll

eval uate the need for further action for the off-source areas of the site

The Agency believes it is inappropriate and msleading to conpare sites because the facts which formthe
basis for remedy decisions are unique to individual sites. It is inpossible to draw the concl usion that
because a certain approach was taken at one site, it is appropriate to take that approach at an unrel ated
site. The detail ed decision-nmaking process used at these other sites in choosing a response action nay not be
appropriate at the Tulalip Landfill. EPA Region 10 explains and supports in this interimROD and t he Response
to Conments its decision-making process, including the use of a streantined risk assessment, at the Tulalip
Landfill.

It is useful to note a fundanental difference between the sites discussed by the commentor and the Tulalip
Landfill: none of the sites identified by the commentor were eval uated or renedi ated (including No Action
determ nations) pursuant to the presunptive renedy process. At sone sites the |lead regulatory agency (in sone
cases a state agency) and the potentially responsible parties entered into contractual agreenents for
investigative work or started investigative work before the presunptive renmedy approach was devel oped and
consequently did not use the presunptive renedy approach to structure the RI/FS and the remedy sel ection
process at those sites.

Sites which are located outside the state of Washington may not be "simlar"” to the Tulalip Landfill because
they are subject to and nust conply with different state ARARs. Landfill sites located on mlitary bases may



have very uni que characteristics with regard to the types of wastes disposed (e.g., nunitions), and therefore
are also not "simlar" to the Tulalip Landfill.

Wiile the comrentor identifies certain of the operable units (QU-3 and QU 4) at the Widbey Island Naval Air
Station as exanples, EPA notes that the commentor failed to nmention the operable unit #1 at Wi dbey I sl and.

At QU #1, the final ROD called for a |ow perneability landfill cover which neets the requirenments of the
current state of Washington M nimal Functional Standards (MFS) for landfill closure.
2.5 Comment: "B.5. Region 10's Contention That a Screening-Level Ri sk Assessnent |s Sufficient to

Support an 'InterimRenmedial Action' Costing In Excess of $40 MIlion Is Inconsistent Wth the NCP and EPA
Qui dance." [3] [8]

Response: The commentor's statenent that the selected interimalternative costs $40 mllion is in error.
EPA' s estimated cost of the estimated interimrenedy, Aternative 4c, Geosynthetic Cover w th Passive
Drainage, is $25.1 mllion 9. This cost estimate includes construction costs and operation and nai ntenance
(XM costs, calculated over a 30-year time period using a 5%discount rate. 10 EPA notes that C&M nay be
required for nore than 30 years.

The commentor nmay be confused by statenments EPA made to the AOC Respondents during the course of the de
mninms settlenment discussions that the total site costs were estimated at $40 mllion. The $40 mllion
figure represents the $25.1 mllion cost of the interimrenmedy, plus EPA's past costs associated with the
Tulalip Landfill site, plus costs incurred by the Respondents during the RI/FS, plus certain contingent
costs.

Sel ection of a containment alternative such as Alternative 4c as an early/interimrenedial action, is
consistent with CERCLA, the NCP, and EPA gui dance on presunptive renedies. Alternative 4c is considered an
early renedi al action because it may not be the only on-source or off-source action taken at the Site.
Potenti al additional containnent actions for the source area, if necessary, in the final ROD for the Site
coul d include things such as a groundwater treatnent system installation of a perineter |eachate collection
and treatnent system if post-cover construction nmonitoring shows that the cover is not adequately reducing
di scharges of hazardous substances fromthe Site.

9 The Respondents' cost estimate for this alternative, which does not account for the possibility
that a landfill gas treatnent systemmay be required, is $22.4 mllion.

10 EPA considers actual renedial costs to fall within +50%to -30%of the cost estimate. In general,
nore detailed cost estimates are devel oped after the ROD is issued, during detailed design stages.

2.5.1 Addi ti onal Comrent Under B.5.: The commentor clains that Region 10 did not respond to technical
comrents on the draft risk assessnent.

Response: EPA's August 4, 1995, letter to the Respondents, which transmtted the final streamined risk
assessnent for the InterimRenedial Action, states, in part:

"Please find enclosed the Final Ri sk Assessnent for Interim Renedial Action...The draft was revised,
in part to address those of your comments that EPA agrees are appropriately addressed in this
docunent. EPA intends to provide witten responses to your other comrents (those with which we did
not agree are appropriately addressed in this docunment) in the Responsiveness Summary that EPA will
prepare at the conclusion of the public comrent period for the Proposed Plan for |nterim Renedial
Action."

In accordance with the August 4th letter, this Responsiveness Summary addresses all of the Respondents’
commrents on the draft Streamined Ri sk Assessnent for interimrenedial action. See, also, Response to
Comments 11.6, 11.18 and 11. 88.

2.5.2 Addi ti onal Comrent Under B.5.: The commentor asserts that "the Presunptive Renedy Quidance limts
use of a streanlined risk evaluation to those circunstances where a public health risk is nmanifest because
chem cal -speci fic groundwater standards are clearly exceeded."

Response: EPA has expl ained in Response to Comment Section 2.1, above, why the preparation of a conprehensive
baseline risk assessnent at this Site in support of this interimremedial action is neither necessary nor
appropriate. Further, EPA's Presunptive Renedy Quidance identifies two situati ons where a conprehensive
baseline risk evaluation is not necessary:

"As a matter of policy, for the source area of municipal landfills, a quantitative risk assessnent
that considers all chenicals, their potential additive effects, etc., is not necessary to establish a



basis for action if groundwater data are available to denonstrate that contam nants clearly exceed
establ i shed standards or if other conditions exist that provide a clear justification for action."
(emphasis in original) See EPA's "Presunptive Renmedy for CERCLA Minicipal Landfill Sites", OSVER
Directive No. 9355.0-49FS, Septenber 1993, p. 5, (EPA 1993a).

The Tulalip Landfill site satisfies both of these situations. This guidance recommends only that exceedances
of "groundwat er standards" be denonstrated, or that "other conditions exist" which justify action, in order
to inplenent a streantined or qualitative risk assessnment on the source area of a landfill rather than a

quantitative, or conprehensive risk assessment. Contrary to the commentor's assertion, EPA s gui dance does
not limt the use of streamined risk assessnments to those situations where health-based drinking water
standards are exceeded. The use of a streamined risk assessnent is, consistent with this guidance,
particularly appropriate at the Tulalip Landfill because groundwater which has been shown to be contani nated
at levels that exceed Washington State anbient water quality standards discharges directly fromthe |andfil
into surface waters. EPA disagrees with the commentor's narrow interpretation of the Presunptive Renedy

Qui dance that the term"standards” refers only to groundwater standards.

To further enphasize the appropriateness of using a streamined risk assessnment to i nplenent an early
remedi al action, EPA notes that the Respondents have recogni zed that conditions at the Tulalip Landfil
warrant ed an expedi ted approach for inplenentation of response action. The commentor, on behalf of his
clients Josie Razore and John Banchero, sought an energency prelinmnary injunction fromthe U S. Court of
Appeal s for the Nnth Grcuit, requesting that the Court take inmmediate nmeasures to stop the generation of
the leachate fromthe landfill. The PRPs cited expert testinony that |eachate is discharging fromthe Tulalip
Landfill at |evels exceeding water quality criteria such that water quality in the surface waters adjacent

to the landfill will "fall belowthe level that will sustain fish and other aquatic life in the waters
surrounding the Landfill." See July 26, 1995, letter fromR chard MA lister, Assistant Regional Counsel

EPA Region 10, to Wn Roger Truitt of Piper & Marbury, (MAlister, 1995) (this letter can be found in the AR
for the Tulalip Landfill Site).

EPA has proceeded with a streamined risk evaluation to support selection of an early/interimrenedy for the
landfill source area consistent with EPA's Presunpti ve Remedy Qui dance

EPA is currently devel opi ng a conprehensive baseline risk assessnent (conprehensive baseline risk assessnent)
for the Site. EPA expects the conprehensive baseline risk assessment will be conpleted in the summer of 1996.
The purpose of the conprehensive baseline risk assessnent will be to eval uate whether additional cleanup
neasures shoul d be undertaken in the off-source areas to address contam nation that has mgrated to these
areas fromthe landfill. A conprehensive baseline risk assessnment is not necessary to develop interim
alternatives for the source area of the landfill, nor would it allow devel opment and eval uation of |ess
expensi ve containment alternatives for the source area

Sel ection of an interimrenedial action for the source area is fully supported by the conpleted Stream i ned
Ri sk Assessnment (RA) for InterimRenedial Action, which docunents nunerous exceedances of conparison nunbers
that are considered protective of human health and the environnent. Based on the results of the RI/FS, the
streamined RA, the evaluation of the alternatives in the Proposed Pl an against the nine criteria, and public
comments, EPA has selected Alternative 4c as an interimremedi al action because it provides the best bal ance
of the nine criteria and is cost effective. Selection of this alternative as an early/interimaction is fully
consi stent with CERCLA, the NCP, and EPA gui dance. Conpletion of a conprehensive baseline risk assessnent is
not required to make this interimdecision

Contrary to the coomentor's assertion, EPA's Presunptive Renedy Qui dance for Minicipal Landfills provides for
EPA to take early and interi mresponse actions, including conducting a streamined risk assessnent, in
situations other than those in which chenical-specific groundwater standards have been clearly exceeded. The
Presunptive Renedy gui dance refers to previously-issued EPA guidances, in particular a February 1991 gui dance
(OSWER Dir. No. 9355.3-11) entitled "Conducting Reredial |nvestigations/ Feasibility Studies for CERCLA
Muni ci pal Landfill Sites", (EPA, 1991) which in turn references another EPA gui dance docunent issued in

Sept enber 1990, entitled "Streamining the RI/FS for CERCLA Municipal Landfill Sites" (EPA, 1990a). The
"Streamining the RI/FS' guidance states as foll ows:

"When established standards for one or nore contamnants in a given nediumare clearly exceeded, the
basis for taking renedial action is warranted (i.e., quantitative risk assessnments that consider all
chemcals, their potential additive effects, or additivity of nultiple pathways are not necessary to
initiate remedial action.)" See "Streamining the RI/FS for CERCLA Miunicipal Landfill Sites," OSVER
Directive No. 9355. 3-11FS, (Septenber 1990), p. 3, (EPA 1995a).

Clearly, this guidance envisions EPA perfornming streanined risk assessnents when standards in media

ot her than groundwater are exceeded. In addition, it defies common sense to read the Presunptive Renedy
Qui dance as narrowy as the commrentor suggests. CERCLA contains broad powers which allow the President
(through the EPA) to address rel eases of hazardous substances that potentially or actually threaten hunan



health and the environnment. The commentor's narrow readi ng of CERCLA and the Presunptive Renedy Qui dance
woul d tie EPA's hands and prevent EPA from acting qui ckly under CERCLA and the Presunptive Remedy Qui dance to
address rel eases to nedia other than groundwater. Cearly, in order to be able to protect human health and
the environnment, EPA nust be able to address releases to all media, not just rel eases to groundwater, even if
the action being taken was devel oped using the Presunptive Renedy Cui dance

2.5.3 Addi ti onal Commrent Under B.5.: The commentor was concerned that "Region 10's analysis failed to
consi der anot her NCP program nanagenent principle, specifically: site specific data needs, the eval uation of
alternatives, and the docunentation of the selected renedy should reflect the scope and conplexity of the
site probl ens being addressed.”

Response: On the contrary, EPA's approach at the Tulalip Site appropriately considered and inplenmented this
NCP program managenent principle. As discussed above, the Tulalip Site has been broken into two phases: the
first phase will address the source area of the landfill, and the second phase will address the off-source
areas of the site. This phased approach was used in order to speed up the remedial process and tailor
renedi al decision-making to nore specific areas of the site.

The June 14, 1995, nenorandum from EPA's O fice of General Counsel entitled "Presunptive Renmedi es and NCP
Conpl i ance" was issued in order to explain the relationship of EPA's presunptive renedies initiative for
CERCLA sites to the requirenents of the NCP, and specifically addresses consistency of the presunptive remedy
approach with NCP program managenent principles such as site specific data needs and eval uation of
alternatives. The OGC menor andum supports the presunptive remedy approach taken at the Tulalip Landfill site
in selecting a renedy:

"The use of presunptive renedies as part of the remedy sel ection process at appropriate sites is
consistent with the program managenent principle in 40 CF. R § 300.430 (a) (1) (ii) (©. That is,
using a renedy found to be generally appropriate for a class of sites narrows the scope and

conmpl exity of the renmaining i ssues that need to be addressed on a site-specific basis. In other words,
presunptive remnedi es speed up the renedy sel ection process so that, once site data has been gat hered,
EPA can begin action nmore quickly." Id. at p. 4.

* *x %

"The identification of presunptive renedies serves, in effect, to carry out the screening and detail ed
anal ysis steps in a generic manner that nininizes the need to performthose steps at a site-specific
level. In devel oping a presunptive renedy for a certain type of site, or sites containing a certain
type of waste, EPA eval uates technol ogies that are conmonly considered for a certain type of site and
identifies one or nore technol ogi es as being generally nost appropriate..."

"Where circunstances at a site correspond to those for which the presunptive remedy was identified as
generally suitable, the generic analysis of the NCP renedy selection criteria that was perforned in
identifying the presunptive renedy shoul d be adequate, and need not be repeated site-specifically...
In effect, as will be discussed in nore detail below, the naterials prepared in the generic anal ysis
will substitute for a broader FS. Sinmilarly, the technology identification and screening steps done
for the generic presunptive renmedy analysis will serve as the technol ogy and screening steps for the
site at hand." 1d. at P. 6.

EPA's intent in using presunptive renedies is to nmeet NCP requirenents in a nore efficient and streaniined
manner. Presunptive renedi es were designed as part of the Superfund Accel erated d eanup Mddel (SACM, which
turn is an EPA program nanagenent principle designed in response to PRP conplaints that the renedy sel ection
process was too |l engthy and expensive, and that EPA nandated excessive study prior to the selection of
alternatives. In designing presunptive renedi es, EPA screened out, up-front, certain alternatives which woul d
be inappropriate for particular types of sites. At the Tulalip Landfill Site, EPA followed the NCP
requirenents by using a presunptive remedy anal ysis as the technol ogy and screening steps for the Site. In
fact, EPA went beyond the requirements for presunptive renedies at this Site by evaluating alternatives, such
as Alternatives 2b and 2b(ii), which do not fall within the traditionally accepted presunptive remedies for
landfills. In addition, while 2b and 2b(ii) include the concept of |eachate collection, the comrentor has not
identified sites where this design has been successfully enployed in a simlar environnent as Tulalip

2.5.4 Addi ti onal Comrent under B.5.: The commentor also states that EPA in the NCP does not di scuss when
a screening-1level risk assessnment can be substituted for a baseline risk assessnent.

Response: As di scussed above in Response to Comment 2.1.2, the NCP recognizes that different sites require
varying |l evel s of analysis and study prior to the selection of a response action, depending on the approach
selected for the site. Specifically, with respect to the scope of the risk assessment, the "Presunptive
Remedy for CERCLA Minicipal Landfill Sites" (EPA, 1993a) states as foll ows:



"The nunicipal landfill nmanual states that a streamined or linmted baseline risk assessnent will be
sufficient to initiate response action on the nost obvious problenms at a nunicipal landfill (e.g
groundwat er, |eachate, landfill contents, and landfill gas). One nethod for establishing risk using
a stream ined approach is to conpare contani nant concentration levels (if available) to standards that
are potential chem cal -specific applicable or relevant and appropriate requirements (ARARs) for the
action. The manual states that where established standards for one or nore contaninants in a given
medi um are clearly exceeded, renedial action generally is warranted."” See OSVWER Dir. No. 9355. 0-49FS
Sept. 1993, at p. 4, (EPA 1993a).

Thi s gui dance al so addresses the issue of whether a qualitative as opposed to quantitative risk assessnent
is necessary for an interimremedy at a nunicipal landfill:

"As a matter of policy, for the source area of municipal landfills, a quantitative risk assessnent

that considers all chemicals, their potential additive effects, etc., is not necessary to establish a
basis for action if ground-water data are avail able to denonstrate that contam nants clearly exceed
establ i shed standards or if other conditions exist that provide a clear justification for action.”
(Enmphasis in original).

* x %

"Al most every nunicipal landfill site has sone characteristic that may require additional study, such
as | eachate discharge to a wetland or significant surface water run-off caused by drai nage probl ens.
These migration pathways, as well as ground-water contami nation that has mgrated anay fromthe
source, generally will require characterization and a nore conprehensive risk assessnent to determ ne
whet her action is warranted beyond the source area and, if so, the type of action that is
appropriate." (Enphasis added) Id. at p. 5.

EPA has foll owed this reconmended approach in the Stream ined R sk Assessment. The prinary concl usion of

the Stream ined Ri sk Assessment is that actual concentrations detected in | eachate being released fromthe
landfill significantly exceed conparison nunbers that are considered protective of human health and the

envi ronnent, including specific health-based and ecol ogi cal standards, criteria, and risk-based
concentrations. The NCP's "bias for action” principle |eads EPA to i nplenent a response action that wll
expeditiously reduce this harmrather than wait for a full site-wi de characterization of all problens caused
by the landfill and an assessnent (which are still under devel opnent in order to determ ne whether additional
cl eanup actions are necessary for the Tulalip Landfill site). Nothing in the NCP, the preanble to the NCP, or
pertinent guidance requires EPAto wait until nore studies are conpleted, or until a conprehensive,
quantitative risk assessnent is performed, to go forward with its plan for a containnent renedy at the
Tulalip Landfill site to reduce discharges of |eachate. See, also, Response to Comment 2.2

2.5.5 Addi ti onal Commrent Under B.5.: The commentor states that Region 10's reliance on the Presunptive
Remedy Quidance to streamine the risk assessnent is "m splaced" because pronul gated regul ati ons such as the
NCP "control " over unilaterally-issued Agency gui dance when the regul ati on and the gui dance "conflict", and
because the use of a streamined risk assessnment is limted to only those sites where a public health risk
is mani fest and chem cal -specific groundwater standards are clearly exceeded.

Response: The commentor clains that the NCP and EPA gui dance docunents conflict with each other in that the
comrentor states that the NCP always requires a site-specific baseline risk assessnent to be conpleted before
a renedial action is selected. EPA disagrees with the commentor's interpretation of the NCP requirenents, and
EPA di sagrees with the commentor's belief that there is a conflict between the NCP and EPA gui dance. As EPA
observed in its Response to Comment Section 2.1, the NCP does not require a nore conprehensive risk
assessnent than the one EPA has conpleted for the Tulalip source area in order to take the type of action
that EPA is selecting for the source area of the Site. The NCP does require a bal ancing process regarding if
and when EPA chooses to take early action at a site. This bal ancing process invol ves wei ghing the need for
pronpt, early actions against the need for definitive site characterization. The preanble to the 1990
revisions to the NCP states:

"EPA expects to take early action at sites where appropriate, and to renediate sites in phases using
operable units as early actions to elimnate, reduce or control the hazards posed by a site or to
expedite the conpletion of total site cleanup. In deciding whether to initiate early actions, EPA nust
bal ance the desire to definitively characterize site risks and anal yze alternative renedi al

approaches for addressing those threats in great detail with the desire to inplenent protective
neasures qui ckly. Consistent with today's managenent principles, EPA intends to performthis bal anci ng
with a bias for initiating response actions necessary or appropriate to elininate, reduce, or contro
hazards posed by a site as early as possible" (underlining added). 55 Fed. Req. at 8704 (March 8
1990) .

The Streamined Ri sk Assessnent that EPA has conpleted for the source area of the Site, along with the RI/FS



for the Site, reflect the nature and conplexity of the problemand the response alternatives considered. EPA
in the Proposed Plan and this interimROD, bal anced the need for action based on its eval uation of existing
data and the nature of the Site against the need to devel op nore data as the basis of a nore conprehensive

ri sk assessment. EPA deternmined that the sel ected containment renedy was appropriate given the risks known to
exist at the Site as evaluated in the streanmined RA

The preanble to the NCP and EPA gui dance documents provide nore detailed informati on on how EPA suggests

ri sk assessnents may be conducted at Superfund sites of varying scope and conplexity. A close exam nation of
t hese sources shows that the Stream i ned Ri sk Assessnent is consistent with EPA's policy for sites of simlar
scope and conplexity to the Tulalip Landfill Site and, does in fact, neet mninumrequirenents for risk
assessnent:

"To inplement an early action under the renedial authority, an operable unit for which an interim
action is appropriate is identified. Data sufficient to support the interimaction decision is
extracted fromthe ongoing RI/FS that is underway for the site or final operable unit and an
appropriate set of alternatives is evaluated...A conplete baseline risk assessnent generally will not
be avail abl e or necessary to justify interimaction."

* x %

"Qualitative risk information should be organi zed that demonstrates that the action is necessary to
stabilize the site, prevent further degradation, or achieve significant risk reduction quickly."
See 55 Fed. Reg. at 8704 (March 8, 1990) (Enphasis added).

EPA' s "Ri sk Assessnent Qui dance For Superfund, Volune 1, Human Heal th Eval uati on Manual (Part A)," Decenber
1989 (EPA, 1989a), further elaborates on the principle that varying |l evels of detail are required in risk
assessnents, depending on the timng of the action to be taken at a Site

"Although risk information is fundanental to the RI/FS and to the renedial response programin
general, Superfund site experience has | ed EPA to bal ance the need for information with the need to
take action at sites quickly and to streamine the remedi al process. Revisions proposed to the NCP
in 1988 refl ect EPA program managenent principles intended to pronote the efficiency and
effectiveness of the renedial response process. Chief anong these principles is a bias for action.”

See page 1-1.

"Baseline risk assessnments are site-specific and therefore may vary in both detail and the extent to
which qualitative and quantitative anal yses are used, depending on the conplexity and particul ar

ci rcunstances of the site, as well as the availability of applicable or relevant and appropriate
requi renents (ARARs) and other criteria, advisories, and gui dances." See page 1-6.

Simlarly, in "Ri sk Assessnent Cuidance for Superfund, Volune II, Environnental Evaluation Mnual,"
March 1989 (EPA, 1989b), EPA advises at page 10 that: "The nature, extent, and level of detail of the
ecol ogi cal assessnent will be determ ned according to the phases of the renedi al process, the specific
study objectives, and the characteristics of the site and its contam nants."

Thus, it is clear that Region 10's selection of the interimrenedial action in the interimROD is consistent
with both the NCP and EPA-issued gui dance, and that the NCP and the gui dance documents do not conflict with
each ot her.

Regarding the commentor's clains that the streamined risk assessnent is linmted to only those sites where a
public health risk is manifest and chem cal -specific groundwater standards are clearly exceeded, EPA refers
the commentor to the "Streamining the RI/FS for CERCLA Minicipal Landfill Sites" (EPA 1990a) and the
"Presunptive Renedy for CERCLA Municipal Landfill Sites" (EPA, 1993a) guidance issued in Septenber of 1990
and Septenber of 1993. Both state that where "established standards for one or nore contamnants in a given
nmedi um are clearly exceeded, the basis for taking renmedial action is warranted." Neither gui dance docunent
stated that the "established standards" only refers to chem cal -specific groundwater standards. Rather, the
Presunptive Renmedy Qui dance uses an exceedance of groundwater standards as one exanpl e of when a presunptive
remedy may be considered at municipal landfill sites. In addition, footnote #3 in the Presunptive Renedy

Qui dance states that if MCLs or non-zero MCLGs are exceeded, a response action generally is warranted. These
are given as exanpl es and should not be read as limtations on the triggering of a remedial action pursuant
to the presunptive renedy process. Goundwater standards are frequently given as exanpl es because groundwat er
for drinking water purposes is often one of the nedia of concern at a landfill. At the Tulalip Landfill,
contam nated groundwater is unlikely to inpact drinking water supplies, so EPA believes it would not be

nmeani ngful to conpare Site groundwater data to MCLs or non-zero MCLGs, even though Site data does exceed

t hese val ues for some chem cals. However, EPA does believe it is appropriate to compare Site data to state
and federal surface water standards and criteria, because the Streamlined R sk Assessnment and the R show
that contam nated groundwater fromthe Site discharges directly to surface waters at contam nant |evels that
exceed the surface water standards and criteria. The comrentor did not submt a specific reference in his



comrents supporting his claimthat the use of presunptive renedies is linmted to only those sites where there
has been an exceedance of groundwater standards.

The commentor goes on to state that the July 26, 1995, letter fromRi chard McAllister of EPA to Wn Roger
Truitt (McAlister, 1995) confused exceedances of AWQX in the EPA ecol ogical risk evaluation with the
Presunptive Renmedy Cuidance's streamining trigger for exceedances of heal t h-based drinki ng water standards
during EPA s ecol ogi cal evaluation in the streamined RA. Additionally, the comrentor inplies that because
AWQXC are not enforceable criteria, renedial action cannot therefore be based on exceedances of those
criteria, and that renedial action can only be based on enforceabl e drinking water standards. As EPA has
previously responded to the commentor, EPA in the Streamined R sk Assessment used conparison nunbers that
are considered protective of human health and the environnment, including specific health-based and ecol ogi cal
standards, criteria, and risk-based concentrations, when it exanmined Site data to determ ne whether there
were human health and ecol ogical risks at the Tulalip Site. Thus, any exceedances of the conparison nunbers
indicated to EPA that there may be a risk associated with those exceedances which required further discussion
in the Streamined R sk Assessnent. See al so Response to Comment 11.9.

Contrary to the coomentor's claim EPA did not confuse drinking water standards with AWMXC i n t he devel opnent
of the Streanlined R sk Assessnment. EPA believes that it was consistent with CERCLA, the NCP and EPA gui dance
when it used federal AWXC and state AW) standards as tools in devel opnent of conparison nunbers in the
Stream i ned R sk Assessnent.

Wth regard to the issue of whether federal AWX can be used to justify remedial action, EPA has determ ned
inthe interimROD that federal AWX, along with the state of Washington water quality standards for surface
water, are inportant chem cal -specific relevant and appropriate ARARs. The AWX are specifically identified
as a potential ARAR in CERCLA Section 121(d)(2)(B), which states that federal water quality criteria are to
be attained "where rel evant and appropriate."11 In addition, AWQ standards that are pronul gated by the state
of Washington and whi ch are enforceabl e, have been identified as ARARs that are being exceeded under baseline
conditions at the Tulalip Landfill. The interimrenedy selected for inplenentation at the Tulalip Site nust
satisfy all ARARs identified in the interimROD for the Site.

11 It should be noted that the comentor, in referring to Attachnent 11 of his coments in support
of his argument that federal anbient water quality criteria are not rules and have no regul atory
impact,"” relies on a May 1, 1986, EPA gui dance docunment. On Cctober 17, 1986, Congress passed the
SARA anendnents to CERCLA, in particular Section 121 of CERCLA, which specifically states that
federal water quality criteria nay be "relevant and appropriate" standards in CERCLA actions.
Thus, referencing the May 1, 1986, EPA guidance to support the idea that AWX are not enforceable
under CERCLA is not appropriate.

2.6 Comment: "B.6. Region 10's Screening-Level R sk Assessment is Contrary to Congressional Directives
and "Conmon Sense" Superfund Admi nistrative Reforms Announced by EPA Headquarters." [3]

Response: The comment or di scusses sone of the provisions in the U S Senate Committee on Appropriations
"Commttee Report." According to the comrentor, the report states that EPA s cl eanup budget will be reduced,
that Congress will give direction to the Agency to focus its resources on the worse sites first and to nodify
its risk assessnent procedures.

Wiile it is true that EPA' s budget, including the budget for the Superfund program has been the subject

of debate, the Agency does not yet have a final budget for this year. Nor has Congress produced any statutory
revisions to CERCLA that have progressed to the point of approval in either the House or the Senate. Once a
revi sed CERCLA bill becones |law, the Agency will reviewits requirements and nmake any appropriate changes in
the Superfund program At this tine, the Agency cannot predict whether changes will need to be made in the
way the Agency inplenents the Superfund programin the future and if those changes will have an effect on the
eval uation and inplenentation of renedial action at the Tulalip Site. The Agency cannot base present

deci sions and action on draft Congressional bills such as HR 2099 which have not become |aw. Al so, the Agency
at present cannot make any predictions regarding the EPA budget directives or anticipate what the final

budget will be, how nonies will be allocated for what actions, or what the provisions of a re-authorized
CERCLA wi Il be. As such, EPA Region 10 will not make changes to the Tulalip Site decision-making process
until EPA Headquarters has issued regul ations or gui dance on how a newWy re-authorized CERCLA statute will be
inmpl enented and after the Regi on determ nes whether these changes would affect the Tulalip Site. For the
present, the Region is lawfully and justifiably proceeding with this interimrenedial action based on

current laws, regulations, and policies. Further our planned action at the Tulalip Landfill is fully
consistent with the Superfund Adm nistrative Reforns initiative announced by the Agency an Cctober 4, 1995.

2.6.1 Addi tional Comment Under B.6.: The conmmentor notes that the AR for this Site does not contain a
heal t h assessnment conducted by the ATSDR |n addition, the comrentor also notes that the Congressional
Committee Report directs EPA to only take action when an ATSDR report indicates that a site poses a health



hazard

The commentor al so noted that EPA is inplenenting 20 new admi nistrative reforns to the Superfund program
The commrentor cites one of the reforms as being the establishnment of national criteria to "reality test”
ri sk assessnments conducted by the Superfund program The comrentor goes on to conclude that the risk
assessnent "nust be w thdrawn and a proper baseline risk assessnent using sound science, current |and use
and reasonabl e exposure pat hways and assunptions rnust be perforned for the Site.”

Response: Region 10 will inplenment new reformpolicies when the criteria and procedures are in place to do
so. The "national criteria" that the commentor refers to in his comrent will be incorporated into the Tulalip
Site if and when it is appropriate to do so. This current action at the Tulalip Landfill is fully consistent

wi th EPA policy.

ATSDR conpl eted a prelimnary health assessment for the Tulalip Landfill Site on June 2, 1993. That ATSDR
report did not identify that a health enmergency existed at the Tulalip Site. However, the ATSDR report was
based upon sanpling data and Site information as it existed at the tine it was prepared. Since that tine, the
Rl conducted by the Respondents has shown nurerous exceedances of conparison nunbers used in the Streaniined
Ri sk Assessnent. These conpari son nunbers are considered to be protective of human health and the
environnent. The Regi on considered but did not rely upon the informati on contained in the 1993 ATSDR report
when the Region made its interimrenmedial action decision in the interimROD for the Tulalip Landfill Site.
However, the Regi on has added the 1993 ATSDR report to the AR for this Site as historical infornation.

As mentioned above, EPA is unwilling to specul ate how any new CERCLA | egislation or EPA funding | egislation
will look intheir final form The Region cannot inplenent the CERCLA program based upon draft |egislation.
The Regi on nust continue to inplenent the CERCLA law as it is currently witten, and as directed by EPA

gui dance and policy. Therefore, the Region disagrees with the coommentor's statenents that the streaniined
ri sk assessnment for the Tulalip Site "nmust be wi thdrawn" and that a conprehensive "baseline risk
assessnent"” nust be perforned before the Region can proceed with this interimrenedial action. A

conpr ehensi ve baseline risk assessnent is currently being developed for the Tulalip Landfill Site. EPA
expects the conprehensive baseline risk assessnent may be conpleted in the sumrer of 1996. The purpose of the
conpr ehensi ve baseline risk assessnent is to eval uate whether additional cleanup neasures should be
undertaken in the of f-source areas to address contamination that has mgrated to these areas fromthe
landfill. A conprehensive baseline risk assessnent is not necessary to develop interimalternatives for the
source area of the landfill, nor would it allow devel opment and eval uation of |ess expensive contai nnent
alternatives for the source area.

2.7 Comrent: "C. Region 10 Has Devel oped the Proposed Plan in an Arbitrary, Capricious and Unl awf ul
Manner. " 12 [ 3]

2.7.1 Addi ti onal Conmment under C.: The commentor suggests that the Region failed to act inpartially when
it selected a cap as part of this interimrenedial action. The comrentor suggests that the Region had "pre-
ordai ned" that a cap would be the preferred alternative in the Region's devel opment of the Proposed Plan for
this interimaction.

12 The commentor listed his comments on page 15 of his Cctober 25, 1995, letter as being under
subheadi ng "B", while on page 3 of his letter, he also |lists those comments as bei ng under
subheadi ng "B". The Region will treat the comments from page 15 to page 29 as bei ng under
subheading "C /" in order to avoid confusion.

Response: Contrary to the commentor's assertions, the Region did not "pre-ordain" that a landfill cap would
be the preferred alternative for contai nment of the hazardous substances at the Tulalip Landfill. The
commentor cites a letter dated May 7, 1993, witten by the Region 10 Project Manager and sent to the Tulalip
Tri bes of Washington, in which the comrentor suggests that the Region had "pre-ordai ned" that a cap woul d be
the preferred alternative. In that letter, Region 10's Project Manager states:

"EPA, in consultation with the [Tulalip] Tribe and the Bureau of Indian Affairs, has deternined that
the "presunptive remedy" of containment is appropriate for the Site. A "presunptive renmedy" neans that
we expect the final remedy will in sonme manner contain the landfill wastes through a cap and ot her
appropriate controls. In other words, the RI/FS will not eval uate nore expensive renedi al
alternatives, such as to excavate, treat or otherw se dispose of the waste materials."

(Enmphasi s added).

* % *x %



"The goal of the containnent action will be to attain quickly a cleanup that is protective of hunman
heal th and the environment. A key conponent of the containnent renedy will be a cap that covers the

waste material that is buried at the landfill. The purpose of a cap will be to mnimze | eachate
production by preventing precipitation and surface water fromconing in direct contact with the
landfill wastes.”

The commrentor m sconstrues the statements nade in that letter. Contrary to the commentor's assertions, EPA
did not pre-select a landfill cover for Tulalip Landfill prior to issuance of the interimROD. EPA s
presunptive renedy gui dance calls for "containnment" as the presunptive renedy. The gui dance does not dictate
that the presunptive contai nment remedy shall, in every case, consist of a landfill cover. However, the

gui dance clearly recognizes that in the past, for nost nunicipal landfill-type sites, a |ow perneability
landfill cover was the selected renedy. In addition, page 2 the gui dance docunent "Presunptive Rermedy for
CERCLA Muni ci pal Landfill Sites" (EPA, 1993a) states:

"H ghlight 1 identifies the conponents of the presunptive renedy. Response actions selected for
individual sites will include only those conponents that are necessary, based on site-specific
conditions."

H ghlight 1: Conponents of the Presunptive Renedy:
Sour ce Cont ai nnent

. Landfill cap

. Source Area ground-water control to contain plume

. Leachate col | ection and treatnent

. Landfill gas collection and treatnent

. Institutional controls to supplement engineering controls

H ghlight 1 is reproduced verbatimfromthe gui dance docunent. Presunptive renedy gui dance clearly envisions
a low perneability landfill cap as a conponent of containment, and states that the R /FS should be

stream ined to gather data necessary to support construction of the presunptive renedy. Page 6 of this

gui dance docunent states: "[t]herefore, the focus of the RI/FS can be shifted....to collecting data to
support design of the contai nment remedy." The gui dance al so states that once EPA determines action is
necessary, State landfill closure requirements [i.e., the Washington State M ni mum Functional Standards
codified at Chapter 173-304 of the Washington Admi nistrative Code (WAC)] which are ARARs and are nore
stringent than federal standards nust be either attained or waived. EPA has deternmined that there is a need
for an interimrenedial action at Tulalip, and that the Chapter 173-304 standards have been identified as an
ARAR in the interimrenmedial action ROD, and those standards call for the installation of a | ow perneability
cap on the landfill surface. See WAC 173-304-460(3).

Anot her gui dance docunent, entitled "Streamining the RI/FS for CERCLA Minicipal Landfill Sites" (EPA
1990a), states on page 4:

"The nost practicable renedial alternative for landfills is generally containment. Figure 3 is a
sinplified decision tree for identifying the appropriate type of cap." (Emphasis added).

This staterment, and other statenents throughout the gui dance docunents on presunptive renedi es and nuni ci pa
landfills, indicates that a streamlined RI/FS, which is what was used at the Tulalip Site, suggests a data
coll ection approach that will provide for early inplenentati on of a containnent renedy, which generally will
include a landfill cap

EPA gui dance calls for containment of landfill wastes, not necessarily a landfill cap, as the presunptive
remedy for rmnunicipal |landfills. The presunptive renmedy gui dance does call out capping as an alternative that
shoul d be considered as a containnent alternative, along with | eachate, groundwater, and landfill gas
controls. Accordingly, the interimROD eval uates containment alternatives that do and do not include a
low perneability landfill cap. The follow ng alternatives fromthe ROD do not include a cap

1 No Action

2 Active Seep Interception

2b Leachate Collection with D scharge to

Treatment Berm
2b(ii) Leachate Coll ection with D scharge to POTW

3 Leachate Seep and G oundwater Collection and Treat nment



The following alternatives do include a cap:

4a Soi | Cover with Passive Drai nage

4b Geosynthetic Cover with Active Drainage
4c CGeosynthetic Cover with Passive Drai nage
4d Conposite Cover with Passive Drai nage

5 Cover with Leachate Seep Control

6 Cover with Leachate Seep Control and

Zone 2 G oundwater Coll ection/Treat nent

EPA devoted a substantial anount of resources, and significantly del ayed issuing the Proposed Plan for
InterimRenmedial Action, to fully evaluate the Respondents' proposed Al ternative 2b. EPA received a witten
proposal fromthe Respondents regarding Alternative 2b on June 30, 1995, after the final Source Area

Cont ai nnent Feasibility Study had been submitted to EPA on May 5, 1995. Subsequent to the April meeting with
the Port of Seattle, EPA met with the Respondents and the Tulalip Tribes and internally several tines to

di scuss and evaluate Alternative 2b. In order to fully evaluate the technical issues associated with

Al ternative 2b, EPA del ayed issuing the Proposed Plan by at least a nonth. EPA's witten technical evaluation
of Alternative 2b is in the formof a Menorandumto The File by Eric Wniecki, dated August 4, 1995,

(Wni ecki, 1995d) which has been included in the Adm nistrative Record for this interimremedial action. The
menor andum i ncl udes techni cal anal yses and a revised cost estinmate fromEPA s technical consultant, Roy F.
Weston, Inc. Attached to the menorandum are additional, witten technical nenoranda from EPA technical staff
based on their review of Alternative 2b, including Catherine Massimno (engineer), denn Bruck

(hydrogeol ogi st), Rene Fuentes (hydrogeol ogist), Jay Vasconcel os (m crobiologist), and Donal d Mat heny

(chemi st).

The Respondents coll ected and anal yzed data during the RI/FS in accordance with the RI/FS Wrk Plan and the
RI/FS Field Sanpling Plan, and the Quality Assurance Project Plan (QAPP) which were attachnents to the RI/FS
Adm ni strative Order on Consent. The Respondents actively participated in negotiating the contents of these
Pl ans over a 9-nmonth "scoping" period, and EPA nade many changes to the draft Plans based on comrents from

t he Respondents. 13 In accordance with EPA gui dance on presunptive remedy gui dance, including "Presunptive
Remedy for CERCLA Municipal Landfill Sites" (EPA, 1993a), the Plans were devel oped using a streaniined
approach to gather data to support early inplenentation of a containment remedy at Tulalip Landfill. The data
coll ection described in these Plans is consistent with EPA gui dance on gathering data for landfill sites and
presunptive renedies, including "Conducting Renedial Investigation/ Feasibility Studies for CERCLA Minici pal
Landfill Sites" (EPA, 1991). By signing the ACC, the Respondents agreed to do the work described in these

Pl ans whi ch they hel ped prepare.

The Respondents agreed with this streamined presunptive remedy approach for the RI/FS at the time they
signed the ACC. Section IV of the ACC, entitled "Statement of Purpose," 14 states:

"The goal of EPA, Respondents, and the Tulalip Tribe is for construction of the presunptive renedy for
this site to begin during the Sunmer of 1995. Preparation of the design docunents and specifications
for the response action to inplenent the presunptive renedy, which will be governed by a separate
agreenent or an anendnment to this Consent Order, nmay begin prior to conpletion of the feasibility
study of the Source Area Containment. In order to achieve this goal, Respondents, EPA and the Tulalip
Tri be recognize that agreenment nay be required on the conceptual design of one or nore of the
cont ai nnent conponent (s) of the presunptive renedy before the final feasibility study of the Source
Area Containment is approved by EPA under this Consent Order."

When they signed the ACC, the Respondents agreed upon a data collection approach that they had extensive
participation in devel oping, and that was consistent with EPA s gui dance on presunptive renedies. In fact,
the Work Plan for the RI/FS, which was incorporated into the ACC signed by the Respondents, on page 4-1
states that:

"Cont ai nment technol ogies that are applicable to the Tulalip Landfill include capping and control of
landfill gas, |eachate, and groundwater. A relatively extensive geotechnical investigation has been
designed for the RI. Results are expected to facilitate evaluation of detail ed containment
alternatives and thereby accel erate renmedi al design and inplenentation. Additional R tasks to
determ ne the nature and extent of contam nation and the associated risks to human health and the
environnent are unnecessary for the Tulalip Landfill proper since a presunptive renedy for source
control has been selected.”

13 In response to EPA's offer to participate in the RI/FS scoping process, sone of the Respondents
opted to participate, and sone declined.

14 Page 3, Paragraph 7. of the ACC.



Thus, the Respondents had agreed to the streaniined presunptive renedy approach when they signed the ACC
whi ch specifically identified capping as an "applicabl e contai nment technology for the Tulalip Landfill."

2.7.2 Addi tional Comment Under C.: The conmentor asserts that EPA inproperly considered the Tulalip
Tribes' future | and use plans when selecting Alternative 4c.

Response: EPA disagrees with the commentor's assertions that the Region inproperly considered the Tulalip
Tribes' future | and use plans when selecting the interimrenedial action in this ROD. See, also, EPA's
Response to Comment 11.27. In fact, obtaining Tribal acceptance of the selected interimrenedy is, in the
case of the Tulalip Landfill Site, one of the nine NCP remedy selection criteria (state acceptance is a
nodi fying criteria) EPA nust consider when evaluating renedial alternatives. See Section 104 of CERCLA
42 U S.C. § 9604, and 40 C F.R 88 300.430(e)(9)(iii) and 300.515. Mreover, the AOC which was negoti at ed
with the Respondents and the Tulalip Tribes specifically provides for the Tribe to submit its plans for
future land use at the Landfill. The purpose of the submittal was to informEPA and the PRPs so that the
Tri bes' plan could be considered in the devel opnent of alternatives.

On Cctober 19, 1995, the Tulalip Tribes submtted comments during the public coment period for the Proposed
Pl an that express support for the preferred alternative in the Proposed Plan, and provided reasons for their
support. This comrent letter is included in the AR for this Site. In general, the Tribes' letter expresses
concerns about risks posed by the Site, and describes their views on the effectiveness of the various interim
remedi al alternatives presented in the Proposed Pl an.

Because Tribal acceptance is, in the case of Tulalip Landfill, one of the nine criteria in the NCP agai nst
whi ch EPA nust evaluate alternatives, EPAis required to consider Tribal support (or |ack thereof) when
selecting an interimrenedy for the site. EPA has considered Tribal support of Alternative 4c in accordance
with the requirements of CERCLA and the NCP. However, the commentor seens unclear about the respective roles
of EPA and the Tribes with respect to renedy selection. in accordance with CERCLA Section 104 and Executive
Order 12580, selection of the interimrenedy is solely EPA s decision, not the Tribes'

H storically, EPA has been criticized for selecting renedies that have, in effect, "placed a fence around
the site" and prohibited any future productive use of the site. Accordingly, relatively recent EPA gui dance
indi cates that EPA should consider future |and use during the renedy decision process. See "Land Use in the
CERCLA Renedy Sel ection Process", OSVER Dir. No. 9355.7-04 (May 25, 1995), (EPA, 1995c).

EPA notes that it is unlikely that a landfill cover would be selected solely on the basis of a | andowner's
desire to develop the land. Wiile a landfill cover would allow sone linited use or devel opment on the
landfill surface, a landfill surface is not an ideal surface for future devel opnent and significant

restrictions are often necessary to prevent damage to the cover system Accordingly, the sel ected renedy
includes institutional controls to prevent damage to the cover system Wen design and construction of the
interimremedy are conplete, EPA and the Tulalip Tribes shall devel op a docunment entitled "Routine Use of
Tulalip ('Big Flats') Landfill" (Tulalip Tribes, 1994), to ensure the continued integrity of the cover
system Any future commercial or devel opnent activity on the landfill surface will require advance, witten
agreenent between EPA and the Tribes to ensure the continued integrity of the cover system See Section
10.1 of the RCD for further details.

2.8 Comment: "C. 1. The Proposed Plan's Focus On Reduci ng Leachate Discharges Is Inconsistent Wth
Region 10's Failure to Enforce the O ean Water Act at the Site Since 1986." [3]

2.8.1 Addi ti onal Commrents Under C.|.: The commentor believes that the Region acted in an arbitrary and
capricious nmanner by failing to enforce the Tribe's NPDES pernit which prohibits discharges of pollutants
into navigable waters unless authorized by a permt issued pursuant to Section 402 of the dean Water Act
(CWA), and instead selecting a renedy in the Proposed Plan which has as a primary objective reduction of

| eachate fromthe landfill. [8] [18]

Response: The Region disagrees with the comrentor's assertions that the Region acted inconsistently under
the CM and CERCLA with respect to enforcenent of the Tribes' NPDES permt versus proceeding with renedial
action under CERCLA.

EPA's obligation to take enforcenent actions for violations of NPDES permts is wholly discretionary. EPAis
not required by the statute to take enforcenent action against a person who is in violation of a permt
because effluent standards or limtations are bei ng exceeded according to the terns of the permt. EPA has
been given the discretion to decide whether to use the enforcenent powers under the CWA against violators of
NPDES pernmit conditions. The Agency was given this discretion in order to be able to use all of its "tool s"
such as renedial action under CERCLA, in deciding what is the best way to respond to rel eases of hazardous
substances froma site. In some cases, enforcement of existing permt conditions nmay be the best way to
effectuate a tinely and adequate response to such a rel ease of hazardous substances. In other cases, pursuit
of an enforcenent case under the CM may result in needl ess delays due to litigation, which woul d have the



untenabl e result of allowi ng the discharges of hazardous substances to continue pendi ng the outcome of such
litigation.

In the case of the Tulalip Landfill, EPA Region 10 decided that the use of its CERCLA renedial action tools
rather than its enforcenent tools under the CW\, to address the rel eases of hazardous substances was the best
use of limted Agency resources and was the nost tinmely and cost-effective nethod available to the Agency at
the time that decision was nmade. By using CERCLA, EPA is addressing the source of the discharge and
preventing future generation of |eachate

In addition, Section 5C6 of the CWA permits any citizen to conmence a civil action against any person
allegedly in violation of an effluent standard or linmtation or an order issued by EPA regarding such a
standard or linmtation. This citizen suit provision is nmeant to provide a neasure of policing of NPDES pernit
conpliance in the absence of the use of EPA' s discretionary enforcement authority for NPDES permit
nonconpl i ance

This comrentor, in fact, utilized the citizen suit provision of the CM by bringing suit on behalf of his
clients, who are Respondents to the RI/FS ACC, against the Tulalip Tribes of Washi ngton and Federa

def endants. The clains were based on violations of the Tribes' NPDES pernit. The Court dism ssed the
commentor's clients' clainms based on the jurisdictional bar of Section 113(h) of CERCLA

The commentor, in his clients' citizen suit action, asked the Court to enjoin further unpermtted di scharges
of pollutants fromthe landfill and to require conpliance with the terms of the Tulalip Tribes'" NPDES permt.
The comrentor further asked the Court to order EPA to enforce the CWA against the Tulalip Tribes and Bl A
including enforcing the terns of the expired NPDES pernmit. As the United States argued in its brief for the
United States of Appeals in Josie Razore and John Banchero v. The Tulalip Tribes of Washington, No. 94-35985
(9th Gr), at page 26, "There is no way to stop discharges fromthe landfill, or to bring the site into
conpliance with the terns of the expired NPDES permt, wi thout undertaking sone sort of response action."

EPA, relying on its technical expertise and enforcement discretion, chose not to address the | eachate probl em
t hrough enforcement of the CWA, but rather, chose to address the environnental problens at the Site by
devel opi ng an appropriate response acti on under CERCLA. CERCLA was specifically established to provide a
conprehensi ve statutory scheme to address and acconplish the cl eanup of actual or threatened rel eases of

hazar dous substances. It was under CERCLA that EPA believed the nost conprehensive and technically viable
response coul d be devel oped to address the | eachate problemas well as the other environnental problens at
the Site. EPA naintains that this is the nost rational and responsibl e approach given the Agency's various
legal authorities, and is confident that the alternative it has selected in the ROD to address Source Area
contami nants is the nost viable after taking into consideration all required factors.

The comrentor also refers to a Region 9 Superfund Site in support of his contention that the Region 9 Site is
"remarkably similar” to the Tulalip Landfill. Since the Region 9 Site ROD specified "no-action," the
comrent or suggests that Region 10 is being inconsistent in requiring "action" to be taken at the Tulalip
Landfill. Region 10 disagrees with the commentor's description of the Region 9 Site being "renarkably
simlar" to the Tulalip Landfill. The Region 9 Site is the Odot Landfill in Guam That Site is an operating
muni cipal landfill. Tulalip is not an operating landfill. The Ordot Site "no action ROD' stated that CERCLA
action was "inappropriate at this time" (enphasis added) "based on several facts,"” which were as foll ows:

"1) the Ordot Landfill is an operating rnunicipal landfill;
2) all but approximately 4 to 7 acres of the 47 acre site are active waste di sposal areas;
3) the 4 to 7 inactive acres are down-gradient of the active waste di sposal areas or are imediately
adj acent to active waste disposal areas;

4) any renedy for the inactive areas will likely be affected by activities at the active waste
di sposal areas or continued surface flows through the landfill;

5) the bul k of any environnental inpacts fromthe landfill will result fromactivities at the active
wast e di sposal area

6) the landfill, by applying standard operation practices to control landfill |eachate, can

effectively reduce or elimnate the surface flow of |eachate to receiving waters;

7) EPA has issued an order under the Clean Water Act that requires the Guam Departnent of Public
Wrks to cease discharge of |eachate fromthe landfill to the nearby river; and

8) EPA data, although too limted for conprehensive conclusions, has not denonstrated
any i mm nent and substantial endangernent to human health or welfare or the environnent."

"EPA concl udes that threats to human health and the environment currently identified at the |andfil
are due to poor operation practices and can best be nitigated through addressi ng operations and

mai nt enance of the landfill itself including inproved | eachate control mneasures consisting of capping
and surface water control. EPA concludes that the appropriate nechanismfor inplenenting these
controls is through enforcenent of the Cean Water Act. The responsibility for inplenenting these
controls lies with the landfill operator, the territory of GQuam Expenditures fromthe Superfund for



t hese purposes are not appropriate. Further, EPA concludes that any renedial action to address the
inactive portion of the landfill potentially appropriate for response under CERCLA woul d be
jeopardized or nullified unless operation practices at the active disposal areas are inproved to
reduce | eachate formation and prevent discharge of |eachate. The design for inproved operations at the
active disposal areas nust consider the inactive portion due to the nature of the site and thus woul d
nmake a separate CERCLA renedial action unnecessary." (Enphasis added) (Wniecki, 1995a, Attachnent M
at p.1 & 2).

The differences between the Tulalip Landfill and the Ordot Landfill are great. The Ordot Landfill is
primarily an operating nmunicipal landfill with the primary concern being | eachate comng fromthe active
wast e di sposal areas through a surface water pathway. EPA Region 9 found that "the surface flow through the
landfill is the source of the |eachate, the site is hydrologically isolated fromthe island s sol e-source
aqui fer, there is an absence of organic contam nants, inorganic contam nation is bel ow the appropriate MLs,
and no air quality problens exist" (Wniecki, 1995a, Attachment M at p. 2). In contrast, at Tulalip, the
landfill ceased operations in 1979, and the |eachate is being generated as a result of infiltration of
precipitation and is discharging to both surface waters and groundwater. In addition, a cap was identified as
one of the necessary conponents of the remedy under the Cean Water Act at the Ordot Landfill.

Further, unlike the Odot Landfill, the Tulalip Landfill is hydrologically connected to both the groundwater
and the surface waters and is adjacent to sensitive wetlands. There are numerous exceedances of conparison
nunbers that are considered to be protective of human health and the environnent at the Site in all media
sanpl ed during the RI. These conparison nunbers include standards, criteria and risk-based cheni ca
concentrations that are protective of human health and the environment for this interimrenedial action
Thus, it is abundantly clear that the Ordot Landfill and the Tulalip Landfill are not "remarkably simlar"
and that the commentor's conparisons of the Tulalip Landfill to the Ordot Landfill are w thout nerit.

It is also clear that one of the prinary reasons Regi on chose a no action alternative was the fact that the
operating areas of the Ordot landfill would adversely affect any renmedi al acti on EPA woul d have nandated for
the small inactive areas of the Odot Landfill. In fact, the no action ROD for the Ordot Landfill states that
EPA will continue to nmonitor the effectiveness of measures taken by Guam 15 to install the proper |eachate
coll ection systens and capping, and that "[i]n choosing the no action alternative EPA reserves its authority
to perform additional response actions should the new infornmation warrant such a decision.” Thus, EPA Region
9 recogni zed the fact that it nmay yet have to take action at the O dot Landfill in order to protect human
heal th and the environment.

2.8.2 Addi tional Comrent Under C.|.: The commentor, in his footnote #28, states that there are other
Regi on 10 docurnents which "belie the Proposed Plan's expressed concern with | eachate di scharges fromthe
Site." The comentor goes on to suggest that these previously-drafted Region 10 site docurments indicate that
the risks posed by the Site are not as serious as the Region has indicated in the Proposed Pl an

Response: The interimaction ROD determi nes that discharges fromthe landfill, if not addressed, may present
an i mm nent and substantial endangernent to human health and the environnent. This determ nation is based on
relatively recent RI/FS docunents, including the final Remedial Investigation (R) report, the Revised
Feasibility Study for Source Area Containment (FS), and the R sk Assessnment for InterimRenedial Action
(Stream ined R sk Assessnent). The Streamined R sk Assessnment docunents numerous exceedances of conparison
nunbers that are considered to be protective of human health and the environnent at the Site in all nedia
sanpl ed during the RI. These conparison nunbers include standards, criteria and risk-based chemn ca
concentrations that are protective of human health and the environment for this interimrenedial action. The
geol ogi cal and hydrogeol ogi cal information contained in the R, in conbination with the R sk Assessnment which

shows landfill contam nants which are coombon across various nedia, indicate that the landfill is a source of
chronic contam nation to the surroundi ng sensitive environnent. Based on this infornation, EPA appropriately
concl udes that contam nant discharges fromthe landfill may present an inmmnent and substantial endangernent

to human health and the environnent.

The commentor appears to be referring specifically to a "renoval assessnent” witten by Bill d asser, dated
April 22, 1992 (d asser, 1992). A copy of this document is included in the AR for this Site. Contrary to the
comrentor's interpretation, this docunment does not state that no further action is necessary at the Site

Rat her, the docunent states that signs are necessary to warn people fromusing the landfill and surrounding
areas, and notes that M. d asser observed "no imminent or acute threats to human health or environment" at
that tinme, based on his inspection of the Site and the information available to himat that tine.

15 The territory of Guam concurred on this no-action ROD.
Renmoval assessnents are typically conducted at all NPL sites early in the CERCLA process, and thereafter on a

peri odic basis. The purpose of a renoval assessnment is to assess whether any emergency actions need to be
taken at a site prior to the start of the RI/FS. M. dasser's use of the word "acute" is indicative of the



nature of the renoval assessnent docunent as evaluating the need for any energency response actions.

The renmoval assessnment states that "no further action by the removal programis reconmrended." [enphasis
added]. At the time this document was witten, M. G asser was acting in his capacity as an On- Scene

Coordi nator (OSC) for the EPA Region 10 renoval program The purpose of the renoval programis to conduct
emer gency renoval actions. Emergency renoval actions are often conducted at Superfund sites early in the
CERCLA process to address any acute threats that constitute an energency situation, to stabilize the site so
that the longer-termrenedial investigation/feasibility study and renedi al design/renedial action processes
can continue at the Site without endangering the lives of Site workers, or people using the areas near the
Site. The conclusion of an OSC under the renoval programand in particular, M. dasser's decision as an OSC
at the Tulalip Site, that no energency actions are necessary at a given point in tine to stabilize at Site in
no way inplies that the Site poses no risk which may require renedial action under CERCLA.

At the tine M. G asser prepared this document, he did not have access to the results of the R, the source
area contai nment FS, or the streanlined R sk Assessnment. Presently, based on the results of the RI/FS and
Streanml i ned R sk Assessnent, EPA concludes that the Site may pose an imm nent and substantial endangernent to
human health and the environnent. This finding suggests that action should be taken to contain discharges at
the Site in a pronpt and effective manner; however, discharges at these levels do not constitute an energency
situation that requires an i mredi ate response.

EPA notes that M. Josie Razore and M. John Banchero, represented by the commentor, filed a notion in the
Ninth Grcuit for an emergency injunction ordering the Tulalip Tribes to i mediately control |eachate

di scharges at the Site because these | eachate di scharges were causing "irreparable harnf to the environnent.
The commentor's argunents to the Ninth Grcuit on behalf of the AOC Respondents with regard to irreparable
harm caused by | eachate di scharges fromthe landfill support EPA' s decision to take an interimrenedi al
action at the Site.

2.9 Comment: "C.2. Region 10 Has Arbitrarily Denied the Respondents' Requests to Test the Surface of
the Landfill." [3]
Response: EPA has never denied the Respondents' request to test the surface of the landfill. EPA has

declined to enter into discussions with the Respondents to amend the RI/FS Wrk Plan to provide for the
collection of this data under the R/FS ACC

The Respondents initiated a formal dispute under the RI/FS ACC with respect to their request for additional
surface sanpling. This dispute is documented in the AR for this interimrenedial action. On August 4, 1995,
t he EPA Region 10 Branch Chief, in accordance with the RI/FS ACC dispute resol ution procedures, issued the
followi ng Determ nation regarding the Respondents' request to conduct additional work, including additional
surface sanpling (Cearheard, 1995a):

"Tulalip Landfill Adm nistrative Order on Consent (AQC) Dispute Resolution Branch Chief's
Determ nation on the Request for RI/FS Wrk Plan Mdifications"

"l ssues Under Di spute:

The parties to the ACC have been unable to resolve a dispute which has arisen over the Respondents
request to modify the Remedial Investigation/Feasibility Study (RI/FS) Wrk Plan at the Tulalip

Landfill Superfund Site. The nodifications requested include the collection of additional data to
further characterize contam nant concentrations in surface water near the Site, and to further
characterize contam nant concentrations in soil and standing water at the landfill. The respondents

woul d use this infornmation to support the Revised Source Area Containnment-4 Feasibility Study (SAGC 4
FS) alternatives."

"EPA notified the Respondents that the Agency is not willing to amend the RI/FS Wrk Plan. The
Respondent s have objected to the Agency's reasons for not amending the work plan. The Agency's reasons
i ncl ude:

1. The Respondents have had anple opportunity to identify the need for any additional work
to support the SAC4 FS prior to submtting the SACG4 FS report;

2. The request for additional work contradicts the Respondents own draft Rl Report, which
concludes that no further work is needed to conplete the SAC 4 FS;

3. The proposal for additional work is structurally flawed and contai ns techni cal
deficiencies; and

4., Collection of the additional data would result in delay of cleanup at the site."



"Backgr ound

The Respondents signed an Administrative Order on Consent (AOC, EPA Docket No. 1093-08-01-104/106) to
conduct a Renedial Investigation/Feasibility Study (RI/FS) at the site. Pursuant to this ACC, the
Respondents agreed to conduct work in accordance with a Wirk Plan for the RI/FS which was structured
in accordance with the presunptive renedy of containment for the source area. Data collection for the
Rl began in Novenber 1993. The draft R was submitted on February 4, 1995. The FS (SAC- 4 report) was
subm tted on February 13, 1995. The Respondents then submitted a request to anend the RI/FS work plan
on February 23, 1995. The requested anmendnent included the collection of additional soil and water
data supporting the Respondents opinion that the surface of the landfill, contrary to EPA's position
does not present a risk to human health or the environment, and that groundwater discharges to the

sl ough coul d achi eve Anbient Water Quality Oriteria (AWX). EPA denied the request to nodify the

work plan on April 12, 1995."

"I n accordance with paragraph 61 of the ACC, the parties have tried to resolve this dispute informally
wi t hout success. The respondents served on EPA a notice of dispute (letter of Wn Roger Truitt dated
April 26, 1995). EPA and the Respondents net on May 11, 1995, but no agreenent was reached. On

August 4, 1995, the Respondents submitted a request for the Branch Chief's determination on the

di spute. The Branch Chief's deternination follows:

Det erm nati on

1. The Respondents have had anple opportunity to identify the need for any additional work to support
the SAC-4 FS prior to submtting the SAG 4 FS

The Respondents contend that the ACC all ows the Respondents to identify the need for additional work
at any tinme during the RI/FS process. The Respondents further contend that it was EPA coments in a
February 3 letter on the SAC-4 report which identified the need for additional work. The Respondents
objected to EPA's deternination that the appropriate tine to submt this request was before issuance
of the (SAC-4) FS, since they had just received EPA's coments

EPA's position is that the Respondents were erroneous in their conclusion that comrents provi ded by
EPA (as noted in your letter dated February 23, 1995) identified the need for additional data. To the
contrary, EPA has determined that sufficient information has been collected to date in order for EPA
to nake a decision on an appropriate, protective renedy, and that further data collection is
unnecessary.

Regar dl ess of the erroneous concl usi on nade by the Respondents which is the basis for their request,
the ACC states that EPA, in its discretion, will determ ne whether the additional data will be

coll ected. Pursuant to this discretion, EPA has determned that the additional data will not be
collected at this tinme. The appropriate tine to identify the need for data collection would have been
earlier in the process, (e.g., during the Renedial Investigation) so that the data coul d have been
incorporated into the SAG 4 report wi thout delay. The Respondents did not do so. As it is, sufficient
data has already been collected by the Respondents and EPA has deci ded that the requested additiona
data shall not be collected at this tinmne.

2. The request for additional work contradicts the Respondents' own draft R Report, which concludes
that no further work is needed to conplete the SAG 4 FS;

The Respondents state that in EPA's "August 12, 1995 letter" (enphasis added) the Agency nade the
statenent that the request for additional work contradi cts the Respondents own draft R report. For
the record, this statenent was nade in EPA's April 12, 1995, letter. The Respondents contend that
since the letter which they claimprecipitated the need for additional data was not received until
February 3, and the draft Rl report was submtted February 4, it was inpossible to include the
identification of the need for additional work in the draft R

As stated above, in EPA' s view, the Respondents misinterpreted EPA's comments presented in our
February 3, 1995 letter. EPA's comrents did not inply that additional data needed to be collected. To
the contrary, EPA believes that the data presented in the draft R, and additional nobdeling by the
Respondents included in the revised SAC-4 report, confirmEPA s position that sufficient data already
exi st regarding the risk fromthe landfill surface, and groundwater nigration, in order to nake

deci sions on sel ecting an appropriate, protective renedy.

The Respondents di spute EPA's position that sufficient data has been coll ected, since the data
collected to date, and the groundwater nodeling conducted by the Respondents, indicate that several
potential renmedial alternatives are not protective and do not neet ARARs. These al ternatives have thus
been elimnated fromthe analysis of alternatives. The Respondents contend that by not agreeing to



amend the RI/FS Wirk Plan to all ow the Respondents to collect this additional data, EPAis limting
the range of containnent alternatives under consideration. The Respondents contend that collecting the
addi tional data woul d be necessary to deternine which of the non-capping alternatives, including those
elimnated in the screening process, are consistent with the NCP.

EPA continues to naintain that the Respondents' statement in the draft Rl that no further work is
necessary is accurate, and contradicts the Respondents' claimthat additional work is needed. EPA

bel i eves that current data allow the Agency to consider a sufficiently broad range of alternatives, as
presented in the SAC-4 report, and as described in the Proposed Plan for Interi mRenedial Action. EPA
has determ ned that additional data collection support of the SAC4 FS is not needed.

3. The proposal for additional work is structurally flawed and contai ns technical deficiencies;

The Respondents claimthat EPA's April 12, 1995, comments do not provide enough specifics on why their
addi tional work request is deficient, and do not provide specifics on what woul d be necessary to
correct the flaws and defi ci enci es.

EPA believes the |l evel of detail provided inits April 12 comment letter adequately pointed out the
deficiencies in the Respondents proposal for additional data collection. EPA did not provide further
comrents on what woul d be needed to correct the proposal because the Agency does not believe that
collecting the additional data is needed in order to support the SAC-4 report nor to nmake a deci sion
on the remedy.

Therefore, EPA has determ ned that the Respondents' contention that EPA did not provi de enough
specific comments on the deficiencies of their proposal has no bearing on EPA' s decision that the work
i s not needed.

4. Collection of the additional data would result in delay of cleanup at the site;

The PRPs contend that EPA over-estimated the amount of time it would take to conplete the additional
data collection, and that the work could be conpleted in time described by the Respondents in their
February 23, 1995 letter (final SAGC 4 report by August 31, 1995).

EPA naintains its position that the Respondents significantly under-estimated the anount of tine
necessary conduct the additional work. EPA maintains that it would take rmuch longer to carry out the
necessary steps: review, comment, negotiate work plan, EPA approval of work, conduct field activities,
data anal ysis and review, report preparation, EPA review and approval of final SAC 4 report. EPA has
determ ned that collection of the additional data would del ay the agreed upon schedul e for conpletion
of SAG-4 report, and this delay is unnecessary since sufficient data has been collected to date."

The Respondents subsequently appeal ed the Branch Chief's Determination to the EPA Regi on 10 Regi onal
Adm nistrator. On Cctober 18, 1995, the Deputy Regional Administrator, acting for the Regional Adm nistrator,
i ssued the foll owi ng decision regardi ng additi onal surface sanpling (Findl ey, 1995a):

"EPA's Final Determnation: The Respondents request to performadditional work is denied. The
rationale for this decision follows.

The Respondents asserted in their dispute that the ACC all ows the Respondents to identify the need for
additional work at any tine during the RI/FS process. The Respondents al so asserted that it was EPA
comrents in a February 3, 1995 letter which raised the need for the collection of additional data to
support the FS. Since the SAC4 FS report was subnmitted by the Respondents only 10 days after
receiving EPA's comments, the Respondents asserted that they had an inadequate tinme to respond to
EPA's comments before subnitting the SAG-4 FS report. Therefore, the Respondents asserted that their
request was not untinmely. The Respondents al so asserted that the request was not inconsistent with the
Rl and believed that EPA did not adequately explain the deficiencies in their additional work

proposal .

The Branch Chief, in his August 4, 1995 determination, wote that the Respondents were erroneous in
concl uding that EPA' s February 3, 1995 coments identified the need for collecting additional data.
The Branch Chief cited the ACC, which states that EPA, in its discretion, will deterni ne whether
additional data will be collected. The Branch Chi ef upheld the Renedial Project Manager's (RPMSs)
position (as detailed in his April 12, 1995 letter) that sufficient data had been collected to date
upon which to make a decision on a appropriate, protective cleanup remedy using the presunptive remnedy
approach outlined in the ACC. The Branch Chief also upheld the RPMs position that the Respondents
request was untinely, was inconsistent with the draft R, and contained structural flaws and

defi ci enci es.



M/ review of the record concludes that EPA reasonably eval uated the Respondents' request for

addi tional work, and concluded that the work was not necessary to support the objectives of the RI/FS.
In their review, the RPM and the Branch Chief also determned that the request for additional work was
untimely and woul d cause delays in the cleanup. Al though the RPM had deternined that the additiona
wor k was unnecessary, his prelimnary review identified several deficiencies in the proposed work.
find that the decisions by EPA staff and the Branch Chief are consistent with EPA authorities under
CERCLA and the National Contingency Plan. Further, Paragraph 36 of the ACC, an agreenent signed by the
Respondents, specifically provides that EPA' s decision on additional work is at its discretion. | find
that the record shows that the RPM and the Branch Chi ef reasonably determ ned that no additional work
was necessary, and that EPA decided, at its discretion, to not authorize the work suggested by the
Respondents. For these reasons, | uphold the decision of the Branch Chief to deny the Respondents
request for additional work.

This determination is EPA's final decision on this dispute.”

EPA' s decision not to anend the RI/FS Wrk Plan to allow for additional sanpling of the landfill surface
was therefore reasonable and justified, as EPA carefully considered all of the Respondents' points and
concerns before EPA issued its final decision regarding these disputes. Additional correspondence regarding
this dispute is included in the AR for this interimrenedial action. See al so Response to Comment 2.9.1

2.9.1 Addi ti onal Conment Under C. 2.: The commentor al so states that, had EPA approved the ACC
Respondent s’ requests to anend the RI/FS workplan to allow the testing of the surface of the landfill in a
tinmely manner, these results would have been available at the time of issuance of the stream ined Risk
Assessnment and the Proposed Plan for this interimrenedial action

Response: The AR shows that EPA responded in a tinmely fashion to the Respondents' requests for additiona
work. Both the EPA Branch Chief's Determination (Gearheard, 1995a), and the EPA Regi onal Admnistrator's

deci sion (Findley, 1995a), note that the Respondents' request was untinely. In addition, given the
Respondents' |ack of consistent tineliness in submtting R data, EPA did not have reason to believe that the
Respondents woul d produce this additional surface data prior to issuance of the Stream ined R sk Assessnent
and Proposed Plan. All final R data of acceptable quality was due on May 4, 1995, with the final R Report.
Sonme of this data was provided to EPA as late as October, 1995, well after the stream ined R sk Assessnent
was finalized and the Proposed Plan i ssued. EPA was al so concerned that conpetition for analytical resources
needed for the additional surface sanpling may have contributed to I onger delays in submtting the late RI/FS
Wrk Plan data that was subnitted in Cctober 1995. Therefore, EPA believes that it has acted reasonably in
denyi ng the ACC Respondents' requests to conduct nore extensive surface soil sanpling at the Tulalip
Landfill, after fully considering the need for additional data and the potential for delay in addressing the
ongoi ng di scharges of hazardous substances into the environment.

2.9.2 Addi ti onal Comrent Under C. 2.: The commentor suggests that the 1988 surface data used by EPA as
part of the streamined Ri sk Assessnent was "limted and unreliable" data. [8] [17]

Response: EPA included 1988 surface data in the streamined R sk Assessnment, not for the purpose of fully
characterizing the entire landfill surface, but to point out that existing site data from 1988 indi cates that
some | ocations of the landfill surface were contaninated at the time those sanples were taken. At the sanple
| ocati ons, hazardous substances were found at |evels that exceeded conparison nunbers that are considered to
be protective of human health and the environnent at the Site in all media sanpled during the R. These
conpari son nunbers include standards, criteria and risk-based chem cal concentrations that are protective of
human health and the environnent for this interimrenedial action. EPA agrees that 5 sanples are an

insufficient nunber of sanples to fully characterize the 147 acre landfill surface, and that the 1988 data is
significantly older than RI/FS data. However, sanmpling of the landfill surface is not necessary to proceed
with a presunptive renedy at nunicipal landfill sites. As the EPA gui dance docunent "Presunptive Renedy for

CERCLA Muni ci pal Landfill Sites" (EPA, 1993a) states on page 5

"A quantitative risk assessnent...is not necessary to eval uate whether the contai nnent renedy
addresses all pathways and contam nants of concern associated with the source.”

"Stream ining the risk assessment of the source area elimnates the need for sanpling and analysis to
support the calculation of current or potential future risk associated with direct contact."”

These EPA policy statenents clearly indicate that EPA believes it is not necessary to sanple the landfill
surface before making a decision to proceed with an interimaction to contain the landfill wastes. However,
because the 1988 data was avail abl e and considered reliable by EPA it was included it in the Streaniined
Ri sk Assessnent.



Recent surface water data collected by the Respondents during the RI/FS at | eachate seep SP-01 supports the

1988 data because it indicates that, at this location, surface water contam nation on the landfill surface
still exists. Sanpling data fromseep SP-01, the only | eachate seep sanpled during the RI/FS which originates
on the landfill surface, exceeded conparison nunbers that are protective of human health and the environnent

(see interimROD, Table 11-1). See al so Response to Conments 10.1 - 10.4 for responses to conments about the
quality of the 1988 dat a.

2.9.3 Addi ti onal Comment Under C. 2.: The commentor asks why EPA considers the 1988 data to be adequate,
whi | e EPA consi dered the Respondents' proposal for additional surface sanpling to be inadequate.

Response: The Respondents' request to conduct additional surface sanples was the subject of a formal dispute
(see Response to Comment 2.9 for a conplete explanati on of why EPA declined to amend the ACC to conduct this
addi ti onal sanpling). EPA does not maintain that the five surface soil and surface water sanples taken in
1988 are sufficient to "adequately" characterize the entire landfill surface. However, in EPA s view, because
the 1988 data is avail able and EPA considers it to be reliable, it is appropriate to include this avail able
data in the Streamined Ri sk Assessnent. EPA believes the 1988 data does adequately characterize |landfill
surface conditions at those 5 sanple locations at the tinme they were taken, even though 5 sanple |ocations
cannot be considered representative of the entire landfill surface.

It should be noted that EPA guidance on presunptive remedies, which is consistent with the NCP, does not
require EPA to fully characterize any medi um before maki ng a deci sion on whether renedial action is warranted
to address contanination in that medi um

See al so Response to Comments 10.1 - 10.4 for responses to comments about the quality of the 1988 data.

2.9.4 Addi ti onal Comrent under C. 2.: The commentor states that EPA used unreliable data (the 1988 data)
to rule out non-capping alternatives in the Proposed Plan, and that even the 1988 data fail to showa risk to
human health and the environnent.

Response: The 1988 surface data was given appropriate consideration by EPA during the renmedy sel ection
process, acknow edging the Iimted nunber of sanples and the age of the data. The 1988 surface data was not
a critical factor in elimnating any alternatives fromconsideration, nor in EPA's selection of Alternative

4c as the nost appropriate alternative for interimrenedial action. If the 1988 surface data had been set
aside and not considered at all by EPA, the conparative analysis of alternatives in the interi mRCD would
still have led EPA to conclude that Alternative 4c provides the best balance of trade-offs with respect to

the nine criteria in addressing the renaining pathways of concern. 16

Alternative 4c was selected in the interimRCD because it provided the best bal ance between the nine NCP
criteria and nmet the renedial action objectives. Sone of the other alternatives would have net the renedi al
action objective of prevention of direct contact; however, those alternatives were ruled out in the interim
ROD based on an analysis of the nine NCP criteria and their ability to neet the other remedial action

obj ecti ves.

EPA di sagrees with the coomentor's assertion that the 1988 data show no threat to human health and the
environnent. "Table 6-4 - Summary of On-Source Data that Exceed Ecol ogi cal Conpari son Nunbers" fromthe ROD
indicates that, in 1988, at 5 sanple |locations on the landfill surface, concentrations of the follow ng
chem cals in surface water exceeded conpari son nunbers that are consi dered protective of ecol ogical

resour ces:

Chemi cal Frequency of Exceedances
Phenant hr ene 1/5
Bi s(2- et hyl hexyl ) pht hal at e 1/5
Cadm um - total 1/5
Chromium - total 2/'5
Copper - total 4/ 5
Iron - total 5/5
Lead - total 2/5
N ckel - total 3/5
Zinc - total 4/ 5
16 These pat hways include | eachate passing through the perinmeter landfill berm and discharging to
wet | ands, |eachate on the landfill surface (SP-01), zone 2 groundwater, off-source surface soils,

of f-source subsurface soils, off-source surface sediments, and of f-source subsurface sedi nents.

| ocations, and does not fully characterize the 147-acre area, consideration of this data is still
useful and appropriate because it represents conditions at five locations on the landfill surface
inthe relatively recent past. See al so Responses to Comments 10.1 - 10. 4.



In addition to these 1988 surface water exceedances of conparison nunbers, EPA notes that the 1988 surface
soi |l data exceeded the conpari son nunber for bis(2-ethylhexyl)phthal ate at one sanpling |ocation. Based on

t hese exceedances of conparison nunbers, EPA believes it is reasonable to conclude that in 1988, at these
five sanpling locations on the landfill surface, surface water presented a potential risk to the environment.
Though the 1988 data nay not be representative of current conditions at these sanple

2.10 Comment: "C. 3. Region 10 Has Arbitrarily Refused to All ow the Respondents to Conduct Tests Rel ated
to the Discharge of Zone 2 Goundwater to Surface Water." [3]

Response: See Response to Conment 2. 10. 3.

2.10.1 Additional Comrent Under C.3.: The commentor states that EPA is incorrect in expecting that
Alternative 4c in the Proposed Plan will elimnate the migration of |eachate into Zone 2 groundwater in the
short term

Response: EPA disagrees with the commentor regarding the effectiveness of Alternative 4c in elimnating
mgration of |eachate into Zone 2 groundwater. As was stated by the Respondents in the Revised SACG-4 R/FS
that they prepared, on pages 87-89 (discussing Alternatives 4b and 4c), the | ow perneability cover (or "cap")
for Alternative 4b:

" essentially elimnates infiltration and | eachate generation, thereby elimnating seep and
groundwat er mgration and achieving all the seep and groundwater RAGCs [renedial action objectives]

The perneability of the cover discussed in Alternative 4b is the same as would be required for Alternative
4c. Thus, the AOCC Respondents' own consultant agrees with EPA regarding the effectiveness of the cap required
by the selected alternative, Aternative 4c.

In addition, the Proposed Plan on page 10 states that Alternative 4c " is expected to elimnate the
perineter berm | eachate seeps within two years, and basically elimnate the generation and nigration of

| eachate in the deeper groundwater to the sloughs.” It may be true that Alternative 4c will allow nore

| eachate to be released into the environnent in the short termthan Alternative 2b, which is the alternative
supported by the Respondents. However, in the long term Aternative 4c would release significantly |ess

| eachate than Alternative 2b, thereby reducing the anount of nass contaminant |oading to the environnent
(mass contaminant | oading was identified in the Streaniined R sk Assessnent as on of the primary risk
concerns at the Tulalip Site). The NCP gives preference to long-termeffectiveness over short-term
effectiveness. See 55 Fed. Reg. 8725; 40 C.F.R section 300.430 (f) (1) (ii) (E). Construction of
Alternative 4c will allow the existing | eachate nound within the landfill waste to dissipate gradually, by
the force of gravity, through the perimeter |eachate seeps and downward into Zone 2. Once the |eachate
mound recedes, the cover, by preventing new infiltration of precipitation, effectively prevents the
generation and migration of new | eachate. In contrast, Alternative 2b (if it were to work as well as the
Respondents have predicted) would allow a greater initial |eachate reduction by reducing the volune of the
exi sting | eachate mound nore quickly, but would continue to allow significant amounts of |eachate to nmigrate
into the environnent in perpetuity.

"Conparison of the Leachate Collection and Treatment Alternative (2b) with the FM. Cover A ternative (4c),

Gol der Associ ates, COctober 24, 1995" (CGol der, 1995b) conpares the cumnul ative | eachate flow out of the
landfill into the environnent of Alternatives 2b and 2b(ii) with that expected for Alternative 4c. Figure
4-2 fromthe above Col der report (Golder, 1995b) 17 shows that, for approximately fifteen years, alternatives
2b and 2b(ii) are expected to allow slightly less | eachate to escape into the environnent. However, with

Alternative 4c, after this 15 year period, |eachate production subsides. In contrast, under Aternatives 2b
and 2b(ii), the leachate continues to escape fromthe landfill at a rate of approxinmately 80 mllion gallons
every 10 years in perpetuity. |If the collection systemproposed for Alternatives 2b and 2b(ii), an unproven

technol ogy, turns out to be |ess effective than the Respondents have predicted (a distinct possibility, given
that alternatives 2b and 2b(ii) are unproven technol ogies), the predicted | eachate escapenent rate for these
alternatives of 80 mllion gallons every ten years could be substantially higher.

17 A copy of this figure is provided for the conveni ence of the reader at the end of Appendix D
in Attachnent C

2.10.2 Additional Commrent Under C. 3.: The commentor suggests that the RI/FS sanpling showed that there were
no exceedances of surface water quality criteria at any |ocation.

Response: EPA disagrees with this coment. Excluding | eachate data collected fromthe perinmeter |eachate
seeps, there were three surface water sanples taken outside the landfill perimeter during the R/FS that
exceeded surface water conparison nunbers: one exceedance of arsenic and one of dibenz(a, h)anthracene at



sanpl e location R -SWSC24-S2 that exceeded hunan heal th conpari son nunbers, and one exceedance of |ead that
exceeded the ecol ogi cal conparison nunber at sanple |ocation R -SWSG&?7.

In addition to these three exceedances of water sanples that were specifically referred to as "surface water"
sanples in the RI/FS Wrk Plan, sanples taken fromthe perineter |eachate seeps are also a type of surface
wat er sanpl e, even though they are explicitly referred to in the RI/FS Wrk Plan as "l eachate seep" sanpl es.
Under Washington state |aw, which requires the application of anbient water quality criteria to be neasured
at the point where groundwater enters surface waters, 18 the conpari son nunber exceedances neasured in the
perineter bermleachate are exceedances of surface water criteria. EPA notes that numerous chemnicals were
found in the | eachate seep waters, and that the | evels of many chemi cal s exceeded the conpari son nunbers that
are considered to be protective of hunman health and the environnental resources. See Tables 6-2, 6-4, and 6-5
inthe interimROD for nore specific information regarding | eachate seep exceedances. Thus, it is EPA's
position that the numerous sanples of |eachate seeps outside the perimeter of the berm denonstrate that
surface waters are contam nated by di scharges fromthe Site.

The RI/FS approach for evaluating Zone 2 groundwater was to neasure groundwater chem cal concentrations at

13 perineter landfill bermwells. Using this data fromthe bermwells, the Respondents used a groundwater
nodel i ng technique to estinmate the contam nant concentrations that woul d be expected at the | ocation where
Zone 2 groundwater enters the sloughs, which is where State Water Quality Criteria nmust be neasured according
to Washington state | aw that EPA has identified as being relevant and appropriate for this Site. The results
of this groundwater nodeling indicated that, in general, one would expect to see contam nants in the berm
wells diluted by a factor of 5to 9 fromthe tine they | eave the perinmeter bermwells to the tine they reach
the sloughs. Taking these dilution factors into account, exceedances of conparison nunbers at the Zone

2/ sl ough interface woul d be expected. See Section 6.0 of the interimROD. Ammoni a nitrogen exceeds
conparison nunber for all sanples taken at the high end of the predicted concentration reduction range (73 of
73). Based on the exceedances of conparison nunbers in Zone 2 groundwater in the bermwells and predicted

t hrough groundwater nodeling at the sloughs, it is appropriate to conclude that discharges fromthe landfil
are resulting in exceedances of human health and ecol ogi cal conparison nunbers at the Zone 2/sl ough
interface, which represents a potential threat to human health and the environmnent.

18 No mi xing zones in surface water (i.e., the sloughs) are permtted under State |aw for measuring
conpliance with these discharges. This issue of mxing zones in surface water was the subject of
a formal dispute resolution process under the RI/FS Adm nistrative Order on Consent. See Response
to Comrent Section 2.9 for nore information on this dispute. See ROD Section 11.2- Conpliance
W th ARARs.

2.10.3 Additional Comment Under C 3.: The commentor states that EPA denied the Respondents' proposal to
amend the RI/FS workplan to perform Zone 2/surface water interface testing for the "same reasons" that EPA
denied their request to test the surface of the landfill.

Response: The Respondents' request to install additional groundwater sanpling wells in the wetl ands
surrounding the landfill was the subject of a formal dispute under the RI/FS ACC. In accordance with the
AQCC, the EPA Region 10 Branch Chief issued a Determ nation regarding the Respondents' request. The
Respondent s appeal ed this decision to the EPA Region 10 Deputy Regional Admi nistrator, who subsequently
issued a decision on this matter. The Branch Chief's Determ nation and the Deputy Regional Administrator's
Deci sion are provi ded above in EPA's Response to Comment 2.9.

2.10.4 Additional Comment Under C. 3.: The conmentor states that the ACC Respondents di sagreed with EPA
regardi ng whether an aquatic biota inventory was needed under the RI/FS to show effects of Zone 2 groundwat er
di scharges, which Respondents believe is necessary in order to define risks posed by the site

Response: As EPA concl uded during the fornmal dispute process, and adequate biota inventory already exists for
the Site (Weston, 1992); therefore, a second inventory is not necessary. |In addition, there are biol ogical
inventories available for the Snohomi sh Rver Delta in general (NOAA 1991). See al so Response to Comment
11.45. EPA' s presunptive renedy gui dance does not require EPA to show that there are specific organisms at
the Site that could be harmed by specific chemcals." The purpose of the presunptive renedy approach is to
streamine the RI/FS and Ri sk Assessment process so that expenditures of time and noney are reduced while
ensuring that an appropriate renedy is selected. The presunptive remedy approach allows EPA to conpare site
sanpl e data (contam nant concentration | evel s) against standards and criteria (some of which were |ater
identified as chem cal -specific ARARs in the interimROD), and agai nst risk-based chem cal concentrations if
standards or criteria are unavail able. Wiere established standards for one or nore contanminants in a given
nedi um are clearly exceeded, renedial action is generally warranted 20, and sel ection of a contai nnment renmedy
to address the potential pathway(s) posed by that nediumis appropriate. EPA concludes that based on numerous
exceedances of state surface water conpari son nunbers in groundwater at the site, and based on the results of
t he Respondents' nodeling that shows that sone of these contanminants are unlikely to meet state water quality
standards at the Zone 2/slough interface (see Responses to Qher Comrents in Section 2.10), remedial action



is warranted to address the Zone 2 groundwater pathway.

19 However, Appendix B of the Ri sk Assessment for InterimRemedial Action contains information

about specific species that are present at the Site which could be harned by chenicals that are
di scharging fromthe landfill.

20 See "Presunptive Renedy of CERCLA Municipal Landfill Sites" (EPA 1993a, page 4.)
2.11 Comment; "C. 4. Region 10 Arbitrarily Dictated the Content of the Respondents' SAC Reports" [3]

2.11.1 Additional Commrent Under C.4.: The commentor also states that despite EPA' s approval of the
Respondents' contractors, EPA has rejected nunerous recommendati ons and concl usi ons nade by the Respondents'
contractors. The commentor also states that EPA initially denied the collection of dissolved netals data, and
then EPA severely limted its use in evaluations by the Respondents' contractors, despite EPA s use of

di ssol ved nmetal s data at other sites. The commentor then states that EPA did not offer a rational basis for
not allow ng the Respondents to perform additional testing.

Response: EPA disagrees that the Agency has arbitrarily dictated the content of the Respondent's SAC
reports. To the contrary, EPA has provided the Respondents with a clear record showi ng how EPA's coments
and decisions on all of the SAC Reports have been made consistent with CERCLA, the National Contingency Plan
(NCP), and the Agency's authority under the Adm nistrative O der on Consent (ACC), under which the SAC
reports were devel oped by the Respondents. Pursuant to this ACC, the Respondents agreed to devel op cl eanup
alternatives using the presunptive remedy of containnent. The ACC states that EPA makes the final decision
on the contents of all reports. EPA retained a respected consulting firm(Roy F. Wston, Inc.) to provide
expertise and assistance in reviewing the SAC reports submtted by the Respondents. EPA al so used qualified
and conpetent in-house technical advisors in preparing comments on SAC reports.

Usi ng this expertise, EPA evaluated cleanup alternatives proposed by the Respondents agai nst the nine
criteria outlined in NCP. Those alternatives which net the two threshold criteria protection of public
health and the environnment, and conpliance with applicable or relevant and appropriate requirenents (ARARS)
were retained for further consideration. The alternatives which were retained were then eval uated agai nst
the remaining seven NCP criteria. EPA chose Alternative 4c as the alternative which provided the best

bal ance of all nine NCP criteria. See interimROD Section 9.0 - Summary of Conparative Anal ysis of
Alternatives. EPA also determined that Aliternative 4c is cost effective (see interimROD Section 9.0).

The Respondents have cited EPA' s rejection of sonme non-capping alternatives as an indication that EPA
arbitrarily dictated the contents of Feasibility Study reports. EPA disagrees that it has arbitrarily
dictated the contents of the SAC Reports. EPA' s basis for rejecting the non-capping alternatives is

di scussed in detail as part of a dispute with the Respondents and is included in the AR for this site. To
summari ze, EPA excluded two non-capping alternatives, Alternatives 3a and 3b, fromfurther consideration in
the Feasibility Study because, contrary to the Respondents' claim these alternatives do not nmeet the two
threshold NCP criteria (protectiveness and conpliance with ARARs), and because they are inconsistent with the
presunptive renedy of containment. See interimROD Section 8.12 - O her Aternatives.

The Respondents al so state Region 10 has rejected eval uati ons and concl usi ons presented by the Respondents'
experts in the course of preparing the cleanup alternatives. The Respondents provide two exanples, EPA's
limtations on the use of dissolved netals data, and EPA's denial of the Respondents' request for additional
field work to collect additional data. Both of these issues were also part of disputes with the Respondents
under the terns of the ACC. (The dispute regarding the collection of dissolved netals sanples was resol ved
informally.) These disputes were resolved by letters fromthe Deputy Regional Admi nistrator of EPA, and are
part of the AR for the site (Gearheard, 1995b, Findley, 1995b). See al so Response to Commrent 2.9. As for
additional field work requested by the Respondents, EPA decided that the additional work was not needed in
order to select a reasonable, cost-effective cleanup renedy, containment of the source area. The record
shows that EPA provided a rational basis for these decisions. Correspondence with the Respondents dated
April 12, 1995, (Wniecki, 1995e),al so provides the rationale for EPA s deci sion.

2.12 Comrent: "C. 5. Region 10's Reliance on the State of Washington's Current Landfill Regul ations as an
ARAR is Unlawful and Inconsistent Wth State Practice."[3]

2.12.1 Additional Comment Under C.5.: The commentor states that the current state of Washi ngton M ni num
Functional Standards ("M-S') for landfill closure, codified at WAC Chapter 173-304, are not rel evant and
appropriate requirenments for the Tulalip Site.

Response: EPA disagrees with the commentor's statement that the current MFS for landfill closure are not
rel evant and appropriate requirements for this interimremedial action at the Tulalip Site. A detailed



di scussion of the rel evancy and appropriateness of these regulations can be found in Section 11.2 of the
interimROD. To summarize, the Tulalip Reservation is surrounded on all sides by |land which is under the
jurisdiction of Washington State. |If the landfill were located one mle south of its current location
out si de the Reservation boundaries, the MS regul ati ons would be legally applicable if a cleanup action were
sel ected. However, Washington State regulations are not applicable to this interimrenedial action because
the landfill is located wholly within the boundary of the Tulalip Indian Reservation, and under federal |aw
the aws of the state of Washington are not enforceable within the boundaries of the Tulalip Indian
Reservation. The Tulalip Tribes have no landfill closure requirenents that are conparable to state | andfil
closure requirenents; therefore, EPA has determ ned that M-S shall be considered relevant and appropriate to
this interimrenedial action, because those state landfill closure requirenents contain provisions relating
to landfill cover construction and landfill gas control. The renedial action objectives set out in the
interimROD require, anong other things, that the selected interimrenedy "prevent direct and skin contact
with, and ingestion of landfill contents and contam nated soils, elimnate mgration of |eachate that exceeds
anmbi ent marine water chronic criteria," and that the remedy "prevent inhalation and rel ease of landfill gas.”
The components of EPA' s presunptive remedy for nunicipal landfills (containment) include a landfill cover.
See OSVER Dir. No. 9355.0-49FS (EPA, 1992a, pg.2.) The closure requirenents of WAC 173-304 were neant to
address problens or situations at nunicipal solid waste landfill sites which are sufficiently simlar to
those encountered at the Tulalip Site (and identified as the renedial action goals for the Tulalip Site),
such that the use of the WAC 173-304 closure requirenments is well-suited to the Tulalip Site. Thus, EPA has
determi ned that the WAC 173-304 requirenents for landfill covers are relevant and appropriate to this interim
remedi al action at the Tulalip Landfill Site. See also interimROD Section 11.2 (which also identifies the
federal landfill closure requirements, codified at 40 CF.R § 258.60, as an ARAR for this Site).

2.12.2 Additional Conment Under C. 5.: The commentor also states that the MFS requirenents cannot be ARARs for
the Tulalip Site as those requirenents apply only to landfills which have closed after the effective date of
the regul ati ons (Novenber 3, 1988), and the conmentor believes that the Tulalip Landfill conpleted closure in
1979. The conmentor also states that MFS cannot be an ARAR for this Site because the State of Washi ngton
never identified it as an ARAR as is required by the NCP

Response: EPA disagrees with the commentor regarding the status of the MFS and ARARs at the Tulalip Site. In
EPA's view, the selected alternative is a cost effective interimecontai nment action that is expected to
address effectively the ongoi ng di scharges of contam nants fromthe Site. The selected alternative, 4c -
Geosynthetic Cover with Passive Drainage, is the | east expensive alternative that conplies with Washi ngton
State M ni mum Functional Standards (MFS) for landfill closures. As stated in the response above, EPA has
determined that the M-S are rel evant and appropriate requirements for the Tulalip Landfill. These standards
are, as they are called, mnimmclosure standards that have been established by the State for proper

landfill closure. An MS cap has a m ni mum nunber of |ow perneability |ayers (one), and requires that the
surface slopes of the cover to be constructed at a grade not less than 2 percent. A two percent grade is
considered to be the m ni num grade necessary for adequate surface drainage.

An MFS cap is a relatively |l ow cost cap, conpared to sone types of caps that have been sel ected at other NPL
sites. At the Tacoma Landfill NPL site, for exanple, a cap that conplies with the requirenents of the
Resour ce Conservation and Recovery Act (commonly referred to as a "RCRA cap") was sel ected and construct ed.
RCRA caps are considerably nore expensive than MFS caps because they require two inperneabl e | ayers instead
of one. Cenerally speaking, a RCRA cap will conply with MFS requirements, but an MFS cap will not conply with
RCRA. RCRA requirenents are nore stringent.

Wiile the Tulalip site closure may have been legal at the tinme, and even accepted by EPA at the tine, the
closure requirenents at that time were not effective at preventing the site frombeconing a long term
environnental problem This is evidenced by the data collected during the 1988 site inspection and the RI/FS
data, which docunented | arge vol unes of contam nated | eachate |eaving the site

Since the Tulalip Landfill was closed, the State of Washington (and EPA - see 40 C F,R: Part 258) has nade

the requirenents for landfill closure significantly nore stringent. The State has acknow edged that the
previous landfill closure requirenents were inadequate, and recogni zed the need for inproved closure
standards to hel p ensure that closed |andfills would not threaten human health and the environment. This
appears to be the case at Tulalip Landfill. Today, observing the data that has been collected at the site

after the 1979 closure, it is clear that the 1979 cl osure, believed adequate at that tine, was insufficient.
This insufficiency may not have been apparent in 1979, and it may not have been apparent when EPA agreed that
the landfill had been closed in accordance with the 1977 Consent Decree, but its insufficiency is apparent

t oday.

In addition, if one were to take the commentor's argument regarding the applicability of the current MFS to
the Tulalip Landfill to its |ogical conclusion, one would have to conclude that the only |aws that coul d be
ARARs at any Superfund site are those |aws that were in effect when a given site "ceased operations" and/or
"closed." dearly, that was not what Congress intended when it pronul gated Section 121 of CERCLA. Congress'
intent under Section 121 CERCLA was to have renedial actions require the "level or standard of control for



such hazardous substance or pollutant or contam nant which at | east attains such legally applicable or

rel evant and appropriate" requirenents. See 42 U . S.C § 9621(d)(2)(A). |In the legislative history of
Section 121, Congress also stated with regard to the issue of "relevant and appropriate" environnental |aws
and Acts that:

"[t] hese Acts need not be legally applicable. The Adninistrator [of EPA] is to | ook to the standards
in all of the acts which apply to a particular release or a threatened rel ease and det erm ne whet her
or not application of the standards in the other acts is reasonable and sensi bl e under the
circunstances. In deternmining whether a standard or criterion established under any other Federal or
state environnental statute is applicable to cleanup of a facility subject to renedial action, the
Commi ttee does not intend that such standard or criterion should only be applied where the
jurisdictional or procedural requirenents of such laws are technically nmet. For exanple, the

regul atory requirenents of the SDWA apply only to certain specific sources of public drinking water.
The Federal Water Pollution Control Act [FWPCA] contains similar procedural restrictions.

Neverthel ess, the Conmttee intends that all standards and criteria devel oped under both statutes
shall apply to Superfund response acti ons when the bodies of water at issue will be used for simlar
purposes as those identified in the [SWDA], or the [ FWPCA], or where such bodi es of water present
simlar opportunities for human exposure and adverse effects on human health or the environnment as are
presented by the environmental nedia regulated under the other statutes." (Enphasis added). See House
Comm on Public Wrks and Transportation, Superfund Arendrments of 1985, H R Rep. No.253, 99th Cong.,
1st Sess., pt.5, at 54 (Novenber 12, 1985). See, also 40 CF. R 8 300.5 (definition of "rel evant and
appropriate requirements” in the NCP)

Thus, it is clear that Congress intended that Federal and state environnental |aws such as the current State
of Washington MFS may be considered by EPA to be an ARAR for the Tulalip Landfill Site, despite the fact
that the current M-S do not "technically" apply to the Tulalip Landfill because it ceased operations in 1979.

Finally, EPA has determned that current MFS are rel evant and appropriate requirenments for the Tulalip
Landfill interimremedial action because sonme of the purpose contact with the landfill contents and mnim ze
| eachate generation) are simlar to the purposes of the MFS in WAC 173-304 (to prevent contact with landfill
contents after closure and to mnimze and/or elimnate generation of |eachate). See, generally, WAC
173-304-460(2)(a), -460(2)(c), and -460(3)(a). The definition of "relevant and appropriate requirements” in
the NCP states that a relevant and appropriate requirenent is one that:

"...while not '"applicable to a hazardous substance, pollutant, contanmi nant, remedial action,

| ocation, or other circunmstance at a CERCLA site, address problens or situations sufficiently simlar
to those encountered at the CERCLA site that their use is well suited to the particular site." 40

C F.R § 300.5.

Thus, EPA has determ ned that the current MFS for closure of landfills is well suited to the Tulalip
Site, as a M-S-conpliant cover design woul d neet the renedial action objectives for the Site.

The commentor's assertion that the State has not identified MFS as an ARAR is without merit. The State
has no civil jurisdiction on the Tulalip Indian Reservation, and therefore the State has no requirenent
to identify ARARs for the Site because under federal |law the State |law is not enforceable.

2.12.3 Additional Comrent Under C. 4.: The conmentor states that the MFS are "action-specific" ARARs which
becone ARARs only after a determination is nade that a landfill cover is necessary to protect human health
and the environment.

Response: EPA agrees that MFS are identified as "action-specific" ARARs in the "CERCLA Conpliance Wth O her
Laws" manual , but EPA disagrees with the remainder of this comment. The potential ARARs for the Tulalip
Landfill Site were devel oped as part of the ongoing RI/FS for the site. Since the Tulalip Landfill is
simlar to a solid waste landfill in that the wastes are heterogeneous and large in volume and thus
treatment of such wastes woul d be inpracticable, and EPA has determ ned that renedial action is necessary at
this site, it follows that federal and state | aws governing the proper closure of municipal landfills woul d
be potential ARARs for this site. As such, EPA has identified the MFS under WAC Chapter 173-304 as an ARAR
inthe interimROD. Under Section 121 of CERCLA, the MFS requirenents apply to solid waste landfills on the
NPL | ocated on |l and subject tot he |aws of the state of Washi ngton. However, since the Tulalip Landfill is
located on Tribal |ands, the MFS requirenents are not applicable, but instead are clearly relevant and
appropriate specifications for proper closure of this landfill. Since the M-S regul ations are ARARs for the
Tulalip Landfill, if EPA were to select and alternative which did not nmeet the MFS requirenents, EPA would
have to waive the MFS ARAR of find that the MFS are either not relevant or not appropriate for this site.
EPA gui dance 21 states:



"In the absence of Federal Subtitle D closure regulations, State Subtile D closure requirenents

general |y have governed CERCLA response actions at municipal landfills as applicable or relevant and
appropriate requirements (ARARs). New Federal Subtitle D closure and post-closure care regul ations
will be in effect on Cctober 9, 1993 (56 Fed. Reg.50978 and 40 C.F.R Part 258). State closure
requirenents that are ARARs and that are nmore stringent that the Federal requirenments nust be attained
or waived." (Enphasis added).

21 Presunptive Renmedy for CERCLA Minicipal Landfill Sites (EPA, 1993a, page 7.)

Both Federal Subtitle D closure regulations codified at 40 CF. R Part 258, and MFS for landfill closure
codi fied at WAC 173-304 have been identified in this interimROD as ARARs for the Tulalip Landfill.

2.12.4 Additional Comrent Under C.5.: The commentor states that Region 10's "arbitrary" application of the
MFS regul ations as an ARAR is "highlighted" by recent actions taken by the state of Washington at the Everett
Landfill/Tire Fire Site.

Response: EPA disagrees with the commentor that EPA has "arbitrarily" applied any ARARs at the Tulalip
Landfill Site. In conparing the Everett Landfill to the Tulalip Landfill, the commentor fails to recognize
that the Everett Landfill is not on the NPL. The Tulalip Landfill is on the NPL, and therefore EPA nust
foll ow CERCLA and the NCP when investigating the site and devel opi ng renmedi al alternatives. Section 121 of
CERCLA states that the renedial action selected for a given site nust attain the standards set out in state
environnental |aws that are nmore stringent than federal |aw. However, the only standards which can legally
be ARARs under Section 121 are those standards which are "pronuglated' at the tinme the remedial action is
sel ected. Thus, EPA cannot consider (as suggested by the commentor when he proffers the Everett Landfill as
a conparison) the old MFS, which were codified at WAC 173-301, as these regulations are no longer in effect
and in 1985 were superseded by the WAC 173-304 regul ati ons.

In addition, Section 300.5 of the NCP defines "relevant and appropriate requirenents" to be those state
standards that are identified in a timely manner and which "are nore stringent than federal requirenments.”
See 40 CF.R 8 300.5. The old landfill closure requirements generally called for the installation of a
cover that consisted of approximately 2 feet of soil with adequate drainage. The current federal nunici pal
landfill requirenents (codified at 40 CF.R Part 258) regarding solid waste landfill cover requirements for
closure require, inter alia, a landfill cover with a pernmeability |less than or equal to the permeability of
any bottomliner systemor natural subsoils present, or a perneability no greater than 1x10-5 cni sec,

whi chever is |less. Therefore, since that WAC 173-301 cl osure requirenents are | ess stringent than the
current federal nunicipal landfill closure requirements, EPA cannot consider the old, |ess-stringent WAC
173-301 requi rements as ARARs when making remnedial action decisions at the Tulalip Landfill Site.

2.13 Comrent: "C. 6. Region 10's Proposed Plan Capriciously Mscharacterizes the Site's Environs." [3]

Response: EPA disagrees with the commentor. The AR contains an abundance of information indicating that
the wetlands surrounding the landfill are of great ecological significance. The "Shoreline of Statew de
Si gni ficance" and the "AMBS' designations are not the sole reasons upon which EPA is basing the sel ected
interimrenedy. Rather, these designations, in conbination with other information provided in the AR

reflect the inportance of the surrounding areas. It is inportant to realize that the potential inpacts of
the landfill |eachate discharges are not limted to the imredi ate area surrounding the landfill.

Contanminants fromthe landfill flow into Ebey and Steanboat Sl oughs, and then into Puget Sound. The

Puget Sound estuary, which includes the Tulalip Landfill, is an estuary of national significance. Puget Sound

is one of 28 estuaries in the United States that are currently part of the National Estuary Program (NEP),
whi ch was established under the dean Water Act. The NEP's nmission is to protect and restore the health

of estuaries while supporting econonmic and recreational activities. An EPA docunent entitled "Nati onal
Estuary Program Bringing Qur Estuaries New Life" (EPA 842/ F/ 93/002) defines an estuary, explains the
significance of estuaries, and provides sone infornation on sonme of the problens of estuaries in the program
The following is excerpted fromthe docunent:

"WHAT IS AN ESTUARY?

An estuary is a costal area where fresh water fromrivers and streammi xes with salt water fromthe
ocean. Many bays, sounds, and | agoons al ong coasts are estuaries. Potions of rivers and streans
connected to estuaries are also considered part of the estuary. The land area fromwhich fresh water
drains into the estuary is its watershed.

VWHY ARE ESTUARI ES SI GNI FI CANT?

Estuaries are significant to both marine life and people. They are critical for the survival of



fish, birds, and other wildlife because they provide safe spawni ng grounds and nurseri es.

Mar shes and ot her vegetation in the estuaries protect marine life and water quality by filtering
sedi ment and pol lution. They al so provide barriers agai nst damagi ng storm waves and fl oods.

Estuari es al so have economic, recreational, and aesthetic value. People |ove water sports and visit
estuaries to boat, fish, swim and just enjoy their beauty. As a result, the econony of nay coasta
area is based primarily on the natural beauty and bounty of their estuaries. Estuaries often have
ports serving shipping, transportation, and industry. Healthy estuaries support profitable comercial

fisheries. In fact, alnost 31 percent of the G oss National Product is produced in coastal counties.
This relationshi p between plants, animals, and hunans nakes up an estuary's ecosystem Wen its
conmponents are in balance, plant and animal life flourishes. Because of our |ove of water, alnost half
of the United States popul ation now lives in coastal areas, including the shores of estuaries. In

addi tion, coastal counties are growing three times faster than anywhere else. Unfortunately, this

i ncreasi ng concentration of people upsets the bal ance of the ecosystens. People need housing,
services, and roads, so new industry and businesses arrive to provide them Al this stresses the
estuaries by increasing the types and anounts of pollution entering them Wen severe, such stresses
have forced government authorities to cl ose beaches and shellfish beds and issue warnings about eating
fish. In addition, renoving grass and trees for devel opment can cause soil erosion and reduce natura
habitat, which contributes to the threat of extinction of endangered wildlife."

* x ok %

"PUGET SOUND:
Protecting the Sound from Cont am nated Sedi nments

Sedi nents in Puget Sound are contaminated with toxic chemcals. This contam nation results from

| arge inputs of toxic substances to a body of water, which is a very serious problemin estuaries.
Marine animals that |live on the estuary floor can accunmul ate the poisons in their bodies and,

soneti mes, pass themon to humans who can eat them To protect marine |ife and hel p gui de deci sions
on when and where to clean up contam nated sedi nents, the Puget Sound NEP's CCWP called for

devel opnent of the nation's first marine sedi ment standards. Because industrial and sewage pl ant

di schargers are anong the mai n sources of toxic substances entering the Sound, these sedi nent
standards are being incorporated into their discharge permts. This should significantly reduce the
quantity of poi sonous substances entering the Sound."

Thi s EPA docunent recogni zes that contam nated sedinents are a problemin Puget Sound, and that this
contamination is a result of inputs of toxic substances. The RI/FS data clearly indicate that the Tulalip

Landfill is a chronic source of contami nants to the surrounding environment. The landfill, by definition, is
located within the Puget Sound estuary, and according to the RI/FS, all of the | eachate discharges fromthe
| eachate di scharges fromthe EPA concludes that |eachate discharges fromthe landfill are contributing to the

| oadi ng of contaminants in the Puget Sound estuary,22 and the selected interimrenedial action is necessary
to contain these contam nants and prevent themfrommgrating into surface waters where they can interact
with the environment. dearly, there are other contanm nant sources that are also contributing to

contam nation of the estuary. However, determining the relative contributions of various sources to the
estuary is outside the scope of CERCLA, and addressing those sources of contam nation are outside the scope
of this response action. By inplenenting the selected alternative, contam nant |oading to the estuary wll
be reduced.

2.14 Comment: "C. 7. Region 10's Preferred Renedy is Inconsistent with Actions Taken at Simlar Sites in
Regi on 10 and El sewhere." [3]

Response: EPA disagrees with this comment. The On-Source Area of the Tulalip Landfill is being nanaged

and eval uated pursuant to EPA s presunptive remedy process. As noted in EPA s nmenorandum Presunptive
Remedi es and NCP Conpliance, (EPA, 1995a)"(t)he use of presunptive renedi es advances the NCP renedy-sel ection
objectives in that the presunptive remedy initiative promotes consistency in decision nmaking." The reader is
referred to Responses to Comments 2.1.2. and 2.2 for nore infornation regardi ng presunptive renedi es and
remedy selection. The nine renedy selection criteria in the NCP ensures the consistency noted in the above
menor andum  The presunptive renmedy process in general, and as used at the Tulalip Site, incorporates the
nine NCP remedy selection criteria and provi des additi onal consistency in decision-naking

22 Cont ami nant | oadi ng caused by Tulalip Landfill |eachate discharges is contained in Table 5-14 of
the Renedial |nvestigation Report.



The nine criteria were devel oped as a nmeans to ensure consi stency because the Agency understood that direct
site-to-site conparison as a neans of determning renedies was not feasible. The facts that formthe basis
for a remedy are unique to each site. There are a nunber of factors, in addition to the use of a
presunptive renedy process, that nmake the conparison of the evaluation and decision maki ng processes between
sites inappropriate, such as: (1) the inpact of state ARARs: (2) laws, regulations, and policies in place at
the time of the renmedial action; (3) the |ead agency (federal or state) in charge of the cleanup action; (4)
terns and conditions negotiated between the | ead agency and the parties conducting the cl eanup; and (5)

uni que site characteristics. Conparison of decisions and actions at sites has never been a requirenent of

t he CERCLA renedy sel ection process because of the inherent variations that exist anobng sites.

Because the presunptive renedy process was used for the on-source area of the Tulalip Site and was not used
at any of the sites noted by the commentor, conparison of risk evaluation processes (e.g., risk assessnent
approaches, renedy selection) is inappropriate. The streamined risk assessment, as appropriate. The
presunptive renedy process specifies the use of a streamined risk assessnent, as appropriate, for

eval uating the need for renedial action at a site. The presunptive renedy process is a streaniined version
of the full scale renedy investigation and inplenentation process used at the other sites. Consequently,

di fferences between the eval uations exist.

EPA notes that EPA's selected interimremedy for the source area of the Tulalip Landfill, which includes a
|l ow perneability cover is, in general, consistent with remedies at the 30 sites EPA evaluated i n devel opi ng
the presunptive remedy approach and gui dance. O the 30 sites EPA exanined, 24 sites, or 80% sel ected sone
type of |ow perneability cover as a renmedy for the source area of the landfill. See CSWER Dir. No.

9355. 0-49FS (EPA, 1993a). See al so Responses to Comments 8.5 and 8. 6.

2.15 Comment: "D. Application of EPA's Presunptive Renmedy Qui dance Does Not Require an | nperneabl e Cap
for the Tulalip Landfill." [3]

Response: EPA agrees that the Presunptive Remedy gui dance calls for containnent of |andfill wastes as

the presunptive renedy for Municipal Landfill Sites. The gui dance describes landfill caps as one possible
conmponent of the contai nnent presunptive renedy. As such, EPA evaluated all of the conponents of the
presunptive renedy of containment, including a capping alternative, when EPA made its renedial decision in
the interimROD. See al so Response to Comment 8. 1.

EPA has been receptive to non-capping alternatives suggested by the Respondents, and has done its best to
eval uate these alternatives thoroughly. EPA's analysis of the alternatives in the ROD has led EPA to the
conclusion that Alternative 4c is nost likely to provide adequate protection at the nmost reasonabl e cost.
None of the non-capping alternatives suggested by the Respondents provide a better bal ance of trade-offs the
Alternative 4c. More specifically, there are many significant uncertainties associated with Alternatives
(2b)(ii) regarding their potential protectiveness, inplementability, and cost that are not exhibited by
Alternative 4c.

2.16 Comment: "E. The Leachate Collection and Treatnent Alternative (2b) is Preferable to the
Geosynthetic Cover with Passive Drainage Aternative (4c) Based on the NCP's Renedy Selection Criteria." [3]
[17]

Response: EPA eval uated el even alternatives in the ROD, including Alternative 4c - Geosynthetic Cover with
Passive Drainage; Alternative 2b - Leachate Collection with Treatnent Berm and Alternative 2b (ii) -
Leachate Seep Collection with Discharge to POTW EPA s analysis, provided in the ROD, shows that neither
Alternative 2b nor 2b (ii) pass the two "threshold criteria"” that nust be nmet in order to further consider
an alternative against the other seven NCP criteria. Appendix A to the ROD explains that even when eval uated
agai nst the NCP bal ancing criteria, Alternatives 2b and 2b (ii) conpare poorly relative tot he sel ected

Al ternative 4c.

EPA concludes in the ROD that, based on EPA's analysis of all the alternatives that were considered,
Alternative 4c provides the best bal ance of trade-offs anong the alternatives with respect to the NCP renedy
selection criteria. O all the alternatives considered by EPA, Alternative 4c is the | east expensive
containnent alternative that will effectively stemthe generation and fl ow of contam nated | eachate into the
surface waters surrounding the landfill. EPA s analysis provides sound reasons why alternative 4c was

sel ected and other alternatives were not.

EPA di sagrees with the Respondent's analysis, and the Respondents' conclusions based on their analysis, which
attenpts to conpare Alternative 2b (ii) with Alternative 4c with respect tot he nine NCP criteria (Col der,
1995b.) In EPA' s view, the Respondents' analysis fails to fully and fairly describe the concerns with
Alternative 2b (ii). Mre specifically, the Respondents' evaluation of Alternative 2b unjustifiably
overestimates the potential effectiveness of this unproven alternative, disregards potentially serious
problens with regard to its inplenentability, and, based on the considerable uncertainties that EPA
perceives with respect to this alternative's unproven technol ogies, significantly underestinates the likely



cost of construction and operati on and nai ntenance (O&%\) of the proposed system

EPA has been receptive to non-capping alternatives suggested by the Respondents, and has eval uated non-
capping alternatives. Because EPA nay end up inplementing this interimcontainment remedy if an agreemnent
cannot be reached that provides for the PRPs to do the work, it is in EPA's best interest, as well as the
Respondents', to select an interimrenedy that is nmost likely to provide adequate protection of human health
and the environnent at the nmobst reasonabl e cost.

In EPA's view, it is not cost-effective to invest mllions of dollars in constructing Alternative 2b and
2b(ii), unproven technol ogi es that woul d not be protective, not conply with ARARs, m ght be inplenentabl e,
and are nore costly to operate and naintain than Alternative 4c, which enploys proven contai nnent technol ogy
with known effectiveness, inplenentability, reliability, is protective of human health and the environnent,
conplies with ARARs, and has | ower operations and mai nt enance costs.

EPA' s careful and thorough analysis of the alternatives described in this ROD | eads EPA to the concl usion
that Alternative 4c is the nost appropriate interimrenedy. The other alternatives sinply do not provide a
better bal ance of trade-offs with regard to the nine NCP criteria than Alternative 4c. Based on EPA s

anal ysis, EPA selected Alternative 4c as the interimrenedial action, in accordance with CERCLA, the NCP, and
EPA gui dance.

2.17 Comrent: "F. The United States Senate Has Directed EPA to Undertake Actions at the Tulalip Landfill
whi ch Require Region 10 to Wthdraw the Proposed Plan I mediately.” [2] [3] [8] [18]

Response: EPA disagrees with the conclusion of this comment. The | anguage the commentor refers to is
contained in the United States Senate Appropriations Commttee Report that acconpani ed the HUD and

I ndependent Agenci es Fiscal Year 1996 Appropriations Bill. This funding bill has not been signed into | aw
by President dinton and therefore is not in effect.

EPA is currently conducting a conprehensive baseline risk assessnent for the Site to support selection of a
final renedial action at the Site. EPA expects the conprehensive baseline risk assessnent may be conpl et ed
in the sumrer of 1996. The conprehensive baseline risk assessnent will be used to eval uate whet her additi onal
cl eanup neasures shoul d be undertaken in the off-source areas to address contamination that has mgrated to
these areas fromthe landfill. A conprehensive baseline risk assessnment is not necessary to develop early or
interimalternatives for the source area of the landfill, nor would it allow devel opnent and eval uati on of

| ess expensive contai nment alternatives for the source area.

In addition, EPA notes that after the CERCLA statute is anended or an appropriations bill is signed into |aw,
the Agency will reviewits requirements and make any appropriate changes in the way the Superfund programis
bei ng managed at all CERCLA sites, including the Tulalip Landfill Site. A so, the Agency at present cannot

make any predictions regarding the EPA budget directives or anticipate what the final budget will be, how
nmonies will be allocated for what actions, or what the provisions of a revised Superfund law wi Il require.

As such, EPA Region 10 believes it would be inappropriate to nake changes to the Tulalip Landfill Site

deci si on-maki ng process until these |legislative changes are codified into law. For the present, the Region is
proceeding with this interimremnedial action based on current |aws, regul ations, and policies.

2.18 Comrent: Commentor stated that the Tulalip Site is being investigated under the NCP and it is
therefore not appropriate to use additional concepts applied under other prograns, such as pollution
prevention, to address the site. [2]

Response: The commentor appears to be focusing his comment on the statement nade by M. Brian O Neal, a
technical consultant for The Tulalip Tribes, at the Cctober 3, 1995 public neeting on the Proposed Plan for
the Tulalip Landfill site. In discussing the appropriateness of the placenment of a cap on the landfill, M.
O Neal drew an "anal ogy between the use of the EPA's pollution prevention programi and the selection of the
cap. M. O Neal's comrent did not state that the cap was sel ected because of EPA' s pollution prevention

goal s. The fact that the inplenmentation of a cap may result in ninimzation of |eachate production, and this
reduction of |eachate is consistent with the philosophy of pollution prevention, does not nean that EPA's
sel ection of the cap was driven by the pollution prevention program Rather, EPA s selection of a cap at the
Tulalip Landfill was governed by CERCLA, the NCP, and EPA gui dance.

2.19 Comment:  Commentor stated that it would be prudent and good public relations for EPA to back off of
settlements at this time, especially in light of inpending |egislation focused at renoving the Tulalip
Landfill from NPL Iisting. (2]

Response: EPA presunes that the comrentor is referring to the de ninims settlements since no other
settlement offers are currently available. EPA believes that offering settlenment opportunities to de mnims
parties is entirely appropriate and consistent with current EPA policy. EPA is allowi ng these parties to
obtain a conplete release fromliability at the Site at a very early stage in the process. Wth respect to



the portion of the corment regarding "inpending | egislation," EPA assunes that the comentor is referring to
language in the United States Senate Appropriations Conmttee Report for the HUD and | ndependent Agencies

Fi scal Year 1996 Appropriations Bill. The proposed report |anguage would not require EPA to renove the
Tulalip Landfill fromthe NPL, rather, the |anguage directs EPA to conduct a conprehensive baseline risk
assessnent prior to selecting a final renmedy. Despite the fact that the funding bill has not becore | aw, EPA

is proceeding at the Site in a manner consistent with this |anguage. A conprehensive baseline risk assessment
will be conpleted prior to the selection of a final renmedy which addresses site-w de contam nation. EPA is
awar e of no inpending |egislation focused on renoving the Tulalip Landfill fromthe NPL.

EPA notes, for further clarification, that sone Tulalip PRPs have initiated a lawsuit in federal court that
chall enges EPA's listing of the Site on the National Priorities List. EPAis unable to comment further on
the lawsuit because this litigation is pending. See al so Response to Conment 4. 1.

2.20 Comrent : Commentor stated that the AOCC was intended only to cover the conduct of renedi al
investigation and feasibility studies and that it did not bind the respondents into perforning renedial
action at the site. [2]

Response: EPA agrees with this comrent. However, EPA notes that the RI/FS ACC does not provide a rel ease
fromliability for the signatories to the AOC. The PRPs who signed the ACC renain potentially liable for any
future costs related to any response actions at the Site.

2.21 Comrent : Comment or asked who woul d be expected to pay for the | ong-term nai ntenance associ ated with
an FM.-type cap if it were installed at the landfill. [2]

Response: EPA expects to include, as part of settlenent terns reached with PRPs in the future, requirenents
for the long-term nai ntenance associated with the selected interi mrenedy. Pursuant to Section 107 of CERCLA,
42 U S.C. § 9607, PRPs are liable for the response costs associated with the site clean-ups. The costs of
long-term mai ntenance fall within the definition of response costs and are, therefore, the responsibility of
t he PRPs.

2.22 Comrent : Comment or asked whether the EPA |l egally maintains authority over future devel opment at the
site given that the property is situated on the Tulalip Indian Reservation. [1]

Response: Pursuant to CERCLA, EPA has authority to take response actions to protect public health or

wel fare or the environment. Consistent with this authority, EPA has selected a renmedy which addresses
potential or existing threats associated with the landfill located on the reservation. EPA' s sel ected remedy
may have an inpact on future | and devel opment at the Site. As part of the renedial action, EPAw Il require
institutional controls which will protect the integrity of the inplenmented remedy. EPA and the Tribe will
develop a plan for "routine" future uses of the Site. This plan will also protect the remedy. See RCD Section
10.0 - Selected Renedy, for nore information about institutional controls. See al so Response to Conmment
2.7.2.

2.23 Coment: Commentor asked if off-site wetlands that reveal ed contam nation simlar to what was found
at the landfill woul d al so becone the responsibility of the PRPs. [1]

Response: The PRPs are potentially responsible for contanination at the Site. The extent of contam nation at
the Site includes the contam nant source area (i.e., the 147-acre landfill area, including the perineter
landfill berm, and any of f-source areas that have been contam nated by discharges fromthe source area. Such
contam nated of f-source areas are part of the Site. The Site-wi de FS, which has not yet been conpleted, will
eval uate alternatives, including a "no-action" alternative, for cleaning up any contamn nated off-source

ar eas.

2.24 Comrent : Conmment or asked for clarification in neaning between the "Interimd eanup Action" and the
"Final deanup Action." [1]

Response: The interimcleanup action is an early, interimremedial action that EPA believes nmust be
inmplenented at this time to contain the waste at the Site in order to protect human health and the
environnent. EPA expects that this interimrenedial action will mnimze the mgration of contam nants from
the source area to off-source wetlands, sloughs, and tidal channels. If, after construction of the selected
interimrenedial action (Alternative 4c) is conpleted, EPA deternmines, based on Site data, that Alternative
4c is not effectively containing the landfill wastes, additional containnent action(s) for the source area,
such as a perineter |eachate collection and treatnent system may be necessary. |If such additional neasures
are necessary, they will be documented in the final ROD for the Tulalip Site, which will address any

addi ti onal mneasures for the source area, as well as any remedi al actions that may be necessary for the

of f-source areas of the site (such as cleanup neasures for the off-source wetlands, if necessary). For
additional information, see interimROD Section 4 - Scope and Role of Interi mResponse Action.



2.25 Comment : Conmmentor states that EPA's Presunptive Renedy Qui dance assunmes institutional controls wll
be necessary to restrict future activities at CERCLA nunicipal landfills in order to nmaintain the integrity

of the contai nnent system The commentor states that EPA has ignored this fact by using the off-source media
to justify a remedy that can only be applied to on-source nedia. [3]

Response: The commentor is inappropriately |linking concepts that are not related in the way the commrentor
suggests. EPA agrees that the Presunptive Remedy Cuidance states that institutional controls are appropriate
torestrict future activities at CERCLA nunicipal landfills in order to maintain the integrity of the

contai nnent system For exanple, an appropriate institutional control mght be a prohibition on excavating
hol es through a landfill cover system because hol es woul d obviously reduce the effectiveness of the cover
However, such institutional controls have nothing to do with EPA's consideration of off-site data in the
context of selecting a containment renedy for the-source area

It is entirely appropriate to consider off-site data (along with on-source data) when eval uating the
potential need for an interimcontainnment action at |landfill sites because the basic goal of a containnent
action is to contain the landfill wastes, thereby reducing inpacts of contam nants mgrating fromthe

source area to the off-source area. For this reason, in EPA's view, it would be difficult to make a sound
deci si on on whet her containnment of a source area is needed in the absence of any off-source data. In fact,
EPA's review of the Rl data indicates that, at this tine, the landfill wastes are not adequately contai ned;
the R data shows that the landfill is acting as a contam nant source, and contam nants are migrating from
the landfill to off-source areas. The Stream i ned Ri sk Assessnent included an eval uati on of off-source data
to conparison nunbers that are considered to be protective of human health and the environment, and found
many exceedances of the conparison nunbers, which indicated that the landfill poses a potential threat to the
surroundi ng areas. A contai nment renedy woul d contain these contam nants and prevent on-source contam nants
fromnoving to off-source areas, thereby reducing potential risks to humans and ecol ogical receptors. if the
of f-source data had showed no exceedances of the conparison nunbers (which is not the case), EPA may have
concluded that the landfill is not acting as a contam nant source to off-source areas. 23

EPA is unclear as to the neaning of the comrentor's reference to institutional controls as related to the

of f-source area. Consideration of off-source data during the interimrenedy selection process is unrelated to
the issue of institutional controls which, in the case of a solid waste landfill cover, are usually
identified along with the selected remedy in the ROD to protect the integrity of the cover systemafter it is
instal | ed.

2.26 Comment : Conmmentor stated for the public record that the Seattle D sposal Conpany (SDC) previously
requested an energency injunctive notion for relief fromthe 9" Grcuit and argued at the tine that
irreparable and i mredi ate threat was present at the site. Commentor went on to state that now that the SDCis
considered a viable PRP, they argue that risks at the site need to be evaluated before a renedy is sel ected,
if arenedy is warranted at all. [2]

Response: Comment not ed

2.27 Comment : EPA' s proposed renedy is not nmandated by other environnental |aws or standards and goes wel |
beyond the "threshold criteria" of the NCP. [3]

Response: It is EPA's responsibility to fulfill the statutory nandates of all federal |aws under its
jurisdiction. CERCLA is just one of many | aws which authorize EPA to respond to environnmental problens.
Since CERCLA and the NCP specifically govern response actions at sites where there has been a rel ease-or

t hreat ened rel ease of hazardous substances which may present inmnent and substantial endangerment to public
health or the environment, EPA is required to select a renedy which is consistent with the requirements set
forth in CERCLA and the NCP, regardl ess of whether the renedy chosen is "mandated" by other environnenta
laws or standards. Al though other |aws and regul ati ons nmay be ARARs at the Site, and therefore may be
considered in selecting a remedy, only CERCLA specifically governs the selection of response actions at
CERCLA sites. EPA believes it has conducted a thorough eval uation of alternatives through the use of the nine
NCP criteria. EPAis confident that the renmedy it has selected is the nost appropriate to renediate the
source area of the Site, and directs the conmentor to RCD Section 9.0 - Summary of the Conparative Anal ysis
of Alternatives, for further information regardi ng EPA's eval uation

23 on-source data must al so be consi dered, because anot her purpose of a containment remedy is to
prevent direct exposure to landfill contents.



3.0 PRE-CERCLA CLOSURE H STORY

3.1 Comment :  Comment or asked if EPA approved the closure of the Tulalip Landfill in 1979 and 1980 after
the cover was placed. [2]

Response: At the insistence of EPA, the landfill was cl osed and capped in 1979 pursuant to the Rivers and
Harbors Act of 1899, 33 U S.C. 88 403,407 and the dean Water Act, 33 U . S.C. 8§ 1311, 1319, 1342, and 1344.
The cl osure-and cappi ng was perfornmed in accordance with a consent decree, which was executed by EPA Seattle
Di sposal Company and the Tulalip Tribes and entered in the US. District Court for the Western District of
Washi ngton. However, the filling and initial capping of the landfill as provided in the consent decree, while
conpl eted and approved in 1979, failed to halt the discharge of contam nated | eachate fromthe landfill. As a
result, further remediation of the landfill is necessary at this time. The current PRPs at the Site did not
receive a conplete release fromfuture liability at the Site through the 1979 consent decree, therefore they
are still responsible for the response costs under CERCLA to address ongoing problens at the Site

3.2 Comment : Comment or asked why, if the original closure and containment of the landfill was accepted in
1979, PRPs are now being asked to address problens at the site. [1] [12]

Response: The PRPs are being asked to address problens at the Site because the original closure and

containnent of the landfill did not successfully elimnate the production and di scharge of hazardous
substances fromthe Landfill into the environnent.

3.3 Comrent : Comment or indicated that EPA had required Marine Disposal to cover the landfill with two
feet of clean fill and that EPA had inspected and accepted the conpleted cover. The commentor indicated that

EPA shoul d honor its release and that pre-1979 parties should have no further liability. [2]

Response: Marine Disposal was required to conmply with all existing regulations governing the capping of a
landfill. Included in those requirenents were the state M-S which, consistent with technical know edge of
cappi ng technology at the time, dictated placing two feet of clean fill on the landfill as part of the
capping effort. CERCLA is a strict liability statute which means that a person can be held liable for costs
of cleanup regardless of fault. Despite efforts to cover the Site in 1979, which were consistent with
current laws and regul ations at that time, the cap installed at the time was ineffectual in renediating the
contami nant problemat the Site. No PRPs were given a conplete release fromliability under the Consent
Decree for their contribution to the renediation of the Site at that tinme. Thus, Marine D sposal Conpany
remains liable for the costs of renediating the Site according to current |aws and regul ati ons

3.4 Comrent : Conmentor indicated that the Tulalip Tribes, with the perm ssion of EPA reopened the
landfill in 1986 to accept denolition debris and in doing so, disturbed the cover. The commentor stated that
the Tulalip Tribes should continue to develop the site as originally intended that it is not EPA' s
responsibility to continue this devel opment or conpensate the Tulalip Tribes for |oss of natural resource
land which the Tulalip Tribes elected to fill. [2]

Response: EPA' s responsibility is to respond to the rel ease of hazardous substances into the environnent.
Leachat e contai ni ng hazardous substances continues to be generated and rel eased fromthe landfill. EPA has
the authority under CERCLA to require any persons who are defined as potentially liable parties under Section
107 of CERCLA, 42 U S.C 9607, to pay for the costs of responding to that release. Additionally, EPA has no
evi dence that the acceptance of denolition debris for the purpose of building roads on the landfill as part
of a capping effort to address ongoing | eachate di scharges di sturbed the cover of the landfill.

3.5 Conmment : Conment or asked why EPA, if they are concerned with renedi ati ng | eachate di scharges under
Superfund, allowed the Tulalip tribes to violate their NPDES pernmt since at |east 1986. Al so EPA all owed
toxic dunping to be done after the site was legally closed. [2] [8]

Response: As stated in Response to Comment 2.8.1., EPA's obligation to take enforcenent action for violation
of NPDES pernits is wholly discretionary. EPA has determined at this tinme that the appropriate neans of
addressing the | eachate problemat the Site is not through enforcenment of the NPDES permit, but rather

t hrough the renedy sel ection process under CERCLA. Under CERCLA, EPA can require extensive study of the Site
and can evaluate a nunber of alternatives for remediation of the Site so that it can choose a response action
whi ch nost conprehensively and effectively addressees the contam nation

EPA did not allow toxic dunping to be done after the Site was legally closed. |In 1986, the Tribes applied
for an NPDES permt solely for the purpose of placing additional capping material on the landfill to correct
the previous inadequate closure of the landfill. The original permt allowed the Tribes to obtain |ow
permeability soil froma freeway construction project near Seattle. However, the soil did not becone
avai | abl e and EPA nodified the NPDES permt in 1987 to allow placenent of capping naterials from other
sources. The permt contained provisions which required the sources of capping naterial to be screened for



hazar dous substances prior to their placenent on the landfill. Due to problens in obtaining adequate types
and anounts of capping naterial, only a small actually placed at the Site. The Tribe's linited capping
activities at the Site from 1987-1990 resulted primarily in construction of a grid of roadways rather than
the corrective capping envisioned. EPA is not aware of any information which indicates that any hazardous
subst ances have been transported to the Site since 1979

4.0 NPL LI STI NG

4.1 Comment : Conment or suggested that the rationale enployed in classifying the site as a Superfund site
was flawed and required further explanation. [1]

Response: On April 25, 1995, EPA pronulgated a final rule adding the Tulalip Landfill site to the Nationa
Priorities List (NPL) (60 Fed. Reg. 20330). The site had been proposed for inclusion on the NPL on July
29, 1991 (56 Fed. Reg. 35840). The rationale enployed in classifying the site as a Superfund site is based
on the criteria in the Hazard Ranki ng System (HRS) established by the National Contingency Plan, 40 C.F.R,
Part 300 under Section 105(a)(8)(B) of CERCLA, as anended

EPA received few comments on the proposal during the 60 day public comment period. However, volumnous |ate
comrents were received by EPA fromsonme of the PRPS well after the close of the comment period. EPA
carefully evaluated all coments received prior to the final listing decision and specifically responded to
the claimby sone commentors that its rationale was "flawed". This response can be found in the Support
Docunent for the Revised National Priorities List Final Rule-April 1995 (EPA, 1995b).

EPA has followed all of the Admi nistrative Procedures Act requirenents that govern this informal rule-making
as well as the specific criteria for listing a site on the NPL established by regul ation

5.0 TRIBES RCLE

5.1 Comment : Conment or asked what settlenent anount is being offered to the Tulalip tribe as their
portion of the responsibility for the site contam nation, and what things they are being required to do to
take care of the cleanup. [2]

Response: The Tulalip Section 17 Corporation 24, U S. Bureau of Indian Affairs, generators, transporters, and
users of the site currently participating in a cost allocation process. The purpose of this process is to
deternmine the fair share of response costs that each of the parties should pay. EPA intends to discuss
settlement terns with parties after the conclusion of the allocation process.

5.2 Comment : The commentor stated that the Tribes should have to pay for the entire cleanup. They were
paid for use of the landfill. Tribe caused the problem [9] [15] [17]

Response: Pursuant to CERCLA, owners and operators of the Site as well as generators and transporters of
hazar dous substances found at a Superfund Site are liable for cleanup costs associated with a site.

Therefore, other parties in addition to the Tulalip Section 17 Corporation, are responsible for response
costs incurred at the Site.

5.3 Comment : Conmmentor asked if the participation of the Tulalip Tribes' representatives at the Cctober 3
public neeting was funded by EPA under a specific cooperative arrangenent. [2]

Response: The Tribes' participation, including Tribal nenbers, the Tribes' Superfund Coordi nator and
techni cal consultants, at the Public neetings held by EPA on August 22, 1995 and Cctober 2, 1995 was not
funded by EPA. However, EPA notes that, to assist the Tribes' involvenment in the Superfund process, EPA
entered in to a Menorandum of Agreenent (MOA) with the Tribes on February 11, 1992. The MOA was anended on
Septenber 9, 1992 to include the Bureau of Indian Affairs as a signatory. EPA also granted the Tribes a
Super fund support agency cooperative agreenment under Section 104 of CERCLA, which continues to provide funds
for the Tribes' Superfund coordinator

24 The Tulalip Section 17 Corporation |leased the Site to the Seattle D sposal Conmpany for |andfil
operations and was al so involved in post-1980 capping activities at the Site



6.0 ARARS

6.1 Comment : Comment or asked for an expl anation of how EPA coul d consider MFS as ARARs for this site and
what efforts EPA has nade to determ ne how Departnent of Ecol ogy has applied current MFS to landfills that
were cl osed before those standards were adopted. [2]

Response: See the Responses to Comments 2.12., 2.12.1, 2.12.2, 2.12.3 and 2.12.4 regarding the applicability
of MFS as an ARAR for the Tulalip site

EPA, in accordance with the EPA/ Ecol ogy Menorandum of Understandi ng of August 18, 1994 25, has provi ded
Ecol ogy with periodic updates regarding past and projected activities at the Tulalip site

According to M. Pete Kmet26, Senior Environnmental Engineer, Toxics deanup Program WAshi ngton Depart nment
of Ecology, the current MFS are required at all solid waste landfills requiring renmedial action under MICA,
regardl ess of the date that the landfill was closed. WAGC 173-340-710 (6) (c) states:

"Solid waste landfill closure requirement. For solid waste landfills, the solid waste cl osure
requirenents in chapter 173-304 WAC shall be m ni mumrequirenents for cleanup actions conducted under
this chapter. |In addition, when the departnment determ nes that the closure requirenents in chapter

173-303 WAC are applicable requirenments, the nore stringent closure requirenents under that |aw shal
al so apply to cleanup actions conducted under this chapter."

25 Environmental Protection Agency, Region 10, Washington State Departnent of Ecol ogy, Superfund
managenent in WAshi ngton, August 18, 1994 describes the role EPA and Ecology will play at each
NPL site in the State of Washi ngton

7.0 HR 2099

7.1 Comment : Conmentor asked EPA if it plans to follow the direction of the Senate and if it plans to
undertake an alternative dispute resolution process which involves a neutral party. The commentor al so
indicated that the public neeting directed by a neutral facilitator does not constitute a neutral party
di spute resolution process as defined by the U S. Senate. [2]

Response: EPA will address any pending |l egislation when it becomes final. See Responses to Comments 2.6
and 2.17.

8.0 CONSI STENCY W TH OTHER SI TES

8.1 Comment : Conmentor stated that they did not believe that the presunptive renmedy was synonynous with
an inpervious cap, and that of 30 sites which went into a docunented presunptive remedy, only 24 had | ow
perneability caps. [2]

Response: EPA agrees that the presunptive remedy is not "synonynous" with an inpervious cap and that the
presunptive renedy specifies containnent as the presunptive renedy for municipal landfills. For further
details, see the Response to Comments 2.7.1 and 2. 15. According to EPA' s Cuidance "Presunptive Renedy
for CERCLA Municipal Landfill Sites" (EPA, 1993a) conponents of containment include features such as a
cap, groundwater controls, |eachate collection and treatnent, gas collection and treatnent, etc

EPA al so agrees that 24 of the 30 or 80% of the sites studied as background for the presunptive renmedy had an
| ow perneability cap. EPA notes that all 30 sites either already had a cover, or the ROD called for
repairs of an existing cover, or the ROD called for construction of a new cover

In EPA s nenorandum " Presunptive Remedi es and NCP Conpliance"” (EPA, 1995a) the Agency notes that flexibility
is also needed to take into account unique site characteristics. EPA agrees that the presunptive renedy does
not dictate a cover and based on EPA' s experience other alternatives are sonetimes selected. Unique site
characteristics can lead the Agency to select different renedies at seenmingly sinmlar sites.

26 Personal communication by Lynda Priddy on February 15, 1996. M. Knet cited WAC 173-340-710
(6)(c) as applicable to all solid waste landfills, regardl ess of the landfill closure data (if
any), determined to require a renedial action pursuant to MICA

The reason Alternative 4c, which is a geosynthetic cap, has been chosen for the Tulalip Site is that
Alternative 4c satisfies all of the NCP remedy selection criteria EPA uses to evaluate remedial alternatives.
O her renedial alternatives, sonme of which include only a |l eachate collection systemw thout a cap, were al so
eval uated according to the sanme NCP criteria and failed to satisfy EPA's renedy selection criteria. For nore
information about the renedy sel ection process and evaluation used for renedial alternatives, see the



Response to Comrent 1.1, and ROD Section 9.0 - Summary of the Conparative Analysis of Alternatives. See also
the Response to Comment 2.7.1 (Highlight 1) for nore information about the conponents of a containnent
r emredy.

8.2 Comrent : The commentor has been unable to identify a single closed landfill required to be renedi ed
to neet MFS. [3]

Response: See Responses for Comments 2.12, 2.12.1-2.12.4, 6.1, and 8. 1.

8.3 Comment : Commentor stated that the Tulalip Landfill was evaluated differently than five other CERCLA
landfills (Ad Gty of York, Widbey Island NAS, QU 2/3, Widbey Island NAS, QU 4/5, Hamlton Island Landfil
and Everett Landfill). The processes used in evaluating the other landfills, but not used for the Tulalip
Landfill, include: (1) screening |evel assessnents were conducted to screen out chenicals and nedia of
potential concern; (2) baseline risk assessnents were conducted (except where the screening assessnents
identified negligible risk); (3) background concentrations of all media were eval uated; (4) screening val ues
were appropriately applied; (5) site data were appropriately used; and (6) renedial inpacts were conpletely
eval uated. [3]

Response: See Responses to Comments 2.41 and 2. 14.

8.4 Comrent : Comment or suggested the EPA's cl eanup approach at the landfill was not consistent with other
remedy selections at other federal facilities within Region 10. [1]

Response: EPA cannot respond specifically to the comment because the Agency is not sure what the commentor
neans by "other federal facilities". See Responses to Comments 2.4.1 and 2.14 for responses to other simlar
comment s regardi ng consistency with other sites.

8.5 Comment: Commentor asked if EPA or its consultant, Weston, had reviewed or evaluated the RODs for the
Whi dbey Island, Hanmilton Island, and Colunbia R ver landfills prior to issuing the Proposed Pl an on August
4, 1995. [2]

Response: CERCLA and the NCP require that EPA base its renedy sel ection on the weighing of nine NCP criteria,
not on the evaluation of RODs fromother simlar sites. Consequently, EPA did not specifically evaluate each
ROD for the above-nentioned sites before EPA i ssued the Proposed Plan for the Tulalip site. Instead, EPA
foll oned the Presunptive Renedy process for abbreviating the RI/FS and renedy sel ecti on processes.

The basis of the Presunptive Renedy Quidance is an evaluation of the process and decisions at 30 simlar
landfills. EPA s Presunptive Remedy Quidance identified those alternatives that satisfy the nine NCP
criteria. EPA naintains consistency by follow ng not only CERCLA and the NCP but al so appropriate Agency
gui dance and policies

In preparing for the Responsiveness Summary, EPA has examined the RODs for the two operable units at Wi dbey
Island NAS QUs 2 and 4 and Ham Iton Island. (EPA does not know what the commentor neans by "Col unbia River
Landfills" and therefore can not respond to that part of the comment). EPA has deternined that the
investigation and eval uati on processes for these sites differed fromthe Tulalip Site because these sites did
not follow the presunptive renedy process. The Widbey Island OQUs and the Hanmilton Island Site were
construction debris landfills, whereas the Tulalip Site was a commercial/industrial landfill where hazardous
subst ances were di sposed. Construction debris landfills are not similar in terns of risk concerns to
nmuni ci pal landfills or commercial/industrial landfills

Additionally, based on early R data gathered at the Hamilton Island Site, it becane clear to the Agency
that renedial action at the Site nay not be necessary. However, to fully substantiate a no renedial action
determination for Hamlton Island, EPA conducted a conprehensive baseline risk assessment. In contrast, at
the Tulalip Site, where Rl data indicated the possible need for remedial action, a streaniined baseline risk
assessnent was sufficient to support the need for renedial action. A so, Tulalip Landfill, unlike the

Whi dbey Island Qus and the Hanilton Island Site, was sufficiently simlar to nunicipal landfill sites that
utilizing the presunptive remedy process at Tulalip was appropriate. See Responses to Comments 1.1, 2.1
2.4.1 and 2.14 for nore details.

8.6 Comment : Conmmentor indicated that renedial activities at Wi dbey |sland (EPA assunes the commentor
neans Qus 2 and 4 as in other comrents nmade by the comentor), Hamilton Island, and Col unbia River did not
invol ve and inpermeabl e cap. The majority of these landfills used a "conprehensive baseline risk
assessnent."Additionally, frequency of detection and background data were taken into account in the "baseline
ri sk assessnents." [2]

Response: As explained in the Responses to Corments 2.4.1 and 2.14, these sites did not follow the
presunptive renedy process and therefore these sites are not conparable to Tulalip Landfill, for which EPA



and the Respondents agreed the presunptive renedy approach was appropriate. Under the presunptive renedy
process which EPA followed for the Tulalip Site, a streanlined baseline risk assessnment is sufficient to

justify and interimrenedial action. EPA does not know what the commentor neans by the "Col unbia R ver"

site.

8.7 Comrent : Commentor indicated that the Tulalip Landfill shares few simlarities to landfills |ocated
at Wi dbey and Ham Iton Islands and that drawi ng conparisons between these landfills is inappropriate. [2]

Response: EPA agrees that these sites are not simlar to the Tulalip Landfill and are not good exanples to
use in conparing investigation and eval uati on processes. See Response to Comment 2.4.1 and 2. 14.

9. 0 HYDROGEOLOA CAL | SSUES

9.1 Comrent : Commentors asked if lateral or tidally influenced flow of groundwater is present through on-
site waste and if groundwater flow beneath the site would continue to be effected by existing wastes at the
site even after surface infiltration of rain water was elimnated. |f so, the coomentors asked how t he

current recomended action woul d prevent horizontal contam nated groundwater flow frominfluencing Zone 1
and Zone 2 groundwater. [1] [4]

Response: EPA expects that installation of a cap on the landfill will significantly reduce the downward and
hori zontal moverment of contam nated groundwater by reducing rainfall as a source of groundwater recharge
G oundwat er nodel i ng suggests that Alternative 4c is expected to reduce the average infiltration of rainfal

by more than 99 percent. Rainfall is the primary source of groundwater in the refuse layer (Zone 1 ) at the
Tulalip Landfill. Rainfall also provides the primary driving force for groundwater discharging to the seeps
and recharging to deeper |ayer beneath the refuse (Zone 2). Currently, the water level in the landfill is

generally higher than the water level in the surrounding sloughs. Goundwater tends to flow fromareas with
hi gher water levels to areas with lower water levels. Goundwater in Zones 1 and 2 is currently flow ng
radially away fromthe center of the landfill towards the sloughs. During the summer nonths when little
rainfall occurs and the water level in the refuse layer is |ower, the nunber of seeps decreases; during the
wi nter nmont hs when abundant rainfall occurs and the water level in the refuse layer is higher, a greater
nunber of seeps are found. |Installing a cap on the landfill is expected to elimnate the downward and

| ateral nmovenent of groundwater through the refuse and the fornation of seeps by cutting off rainfall as the
source of groundwater recharge. As a result, nmost waste will no |onger be saturated or subject to
infiltration by rai nwnater

EPA bel i eves that groundwater in the refuse layer (Zone 1) is not significantly (if at all) inpacted by tida
fluctuations, based on EPA's review of the results of a 72-hour tidal study conducted by the PRPs and
described in the Remedi al Investigation report (HLA, 1995, Section 3.6). Water levels in Zone 1 nonitoring
wells are several feet higher than the high tide levels in the surrounding sl oughs.

Arelatively small anount of the refuse is located within the Zone 2 interval below the landfill (i.e.,
within the former barge canals). Regional groundwater flow is expected to resume within Zone 2 once the
groundwat er mound in Zones 1 and 2, caused by infiltration of rainfall into the landfill, is reduced or

elimnated by Alternative 4c. EPA expects that the rate of mgration of contam nants in Zone 2 to the
sl oughs will be significantly reduced due to the | ower groundwater flow velocities anticipated under the
regi onal groundwater flow gradi ent and because of the reduced vol ume of waste avail able for |eaching.

9.2 Comrent : Comment or asked how nmuch | eachate is presently discharging fromthe site and how nuch
| eachate was expected to discharge with the inplenmentation of Alternative 4c. [1]

Response: Leachate currently discharges through | eachate seeps in the perineter landfill berms onto wetl ands
surrounding the Site, and down into the Zone 2 aquifer and then into the sloughs. Construction of the
Alternative 4c landfill cap is expected to reduce the total |eachate discharges fromthe landfill from

approxi mately 130 gallons per mnute (gpm) to less than 0.4 gpm (Col der, 1995a, Table 3-2); this represents a
reduction of nore than 99 percent. Discharges of |eachate through the seeps is expected to be elininated
in approxi mtely 2 years.

Based on field observations and estinmates fromthe groundwater nodeling devel oped by the AOC Respondents

and summarized in the Rl Report (HLA, 1995, Section 3.4) and the FS Report (Colder Associates, 1995a, Section
1.2.4), between 6 and 45 gpmcurrently discharge fromthe surface seeps. D scharge is higher during rainy
nonths and | ower during relatively dry summer nonths. Leachate seeps represent about 5 percent to 35 percent
of the total groundwater discharge fromthe refuse layer. According to groundwater nodeling estinmates, 65
percent to 95 percent (43 to 82 gpn) of the |eachate currently discharges into the Zone 2 sand | ayer beneath
the landfill.

Approxi mately 2 years followi ng construction of the Alternative 4c cap, any |eachate present under the cap is



expected to nove into the underlying Zone 2 layer. The surface seeps would be elimnated due to the | owering
of the groundwater level within the refuse layer to an el evati on bel ow that of the seep | ocations. The anount
of |l eachate discharging to Zone 2 is expected to drop rapidly for the first couple of years follow ng
construction of the cap and then decrease nore gradually to nearly zero within a decade. For other
alternatives such as the various | eachate interception proposals (e.g., Alternatives 2b and 2b [ii]) the
armount of | eachate discharging to Zone 2 will drop rapidly over the first year follow ng construction, but
will then fluctuate widely between less than 1 gpmto 50 gpm due to seasonal variation in rainfall
infiltration (CGol der Associates, COctober 1995b, Figure 4-1). This is based on the assunption that the

| eachate interception systemw ||l operate at 100% efficiency, which is unlikely. |If the |leachate
interception systemoperates at |ess than 100% efficiency, due to fouling or plugging, then the discharge to
Zone 2 woul d increase. The seasonal variation in |eachate discharge predicted for the | eachate interception
alternatives results fromthe |ack of an inpermeable cap that would prevent the generation of |eachate during
the rainy seasons.

10. 0 DATA QUALI TY/ DATA EVALUATI ON CF 1988 SI TE DATA

10.0 Comrent : Conmment or expressed the opinion that Tulalip Landfill EPA Case 8956 27 data are questionabl e
and shoul d not be relied upon for quantitative purposes. Specifically, their findings call into question all
data produced by ConmpuChem for Case 8956 and reportedly provide evidence of flaws in data produced by Rocky
Mountai n Anal ytical Laboratories (RVAL) for Case 8956. Commentor indicated that the contents of several
docunents support their argunment. These docunents include: correspondence fromEPA s Ofice of |nspector
General and associ ated nenoranda concerning the Investigation Referral Contract Lab Program an internal EPA
investigative report of the agency's Environnental Mbonitoring Systens Laboratory (EMBL); tel ephone |ogs; data
val i dati on checklists and data assessnents; and excerpts fromdeposition transcripts froman EPA enpl oyee and
CompuChem enpl oyees. [ 3]

27 EPA Case 8956 refers to the sanple group nunber for the 1988 surface soil and water data for
the source area of the Tulalip Landfill.

Comment or suggested that ConpuChemis data should be disqualified due to the |aboratory's possible failure

of performance eval uation (PE) sanples and its failure to conply with established EPA procedures. Conmentor
asserted that the results of the quarterly blind PE sanpl es anal yzed between Cctober 1987 to May 1988 shoul d
be obtained and eval uated. [3]

Further, because the comrentor was not provided with any tel ephone | ogs docunenting di al ogue between EPA,
ConmpuChem or RMAL, the conmentor suggested that participating | aboratories failed to i nform EPA of problens
as they arose (e.g., a broken sanple container and a | ost sanple). Commentor indicated that this represents a
direct conflict with the 7/87 and 10/86 CLP SOWN [ 3]

Response: Regarding the reliability of the data from Case 8956, EPA has re-reviewed the data and nmade a
determination that the data is reliable for its use in the Streamined R sk Assessnent. This review can be
found in the Support Docurment for the Placement of the Tulalip Landfill on the National Priorities List (EPA
1995b). In instances where qualified data were used by EPA, the potential bias associated with the qualified
data relative to human health or ecol ogi cal based |evels of concern was considered. One such exanpl e would be
the use of contami nant data that is above human health or ecol ogi cal based |evels and has an associ ated data
qualifier describing its value as being potentially biased | ow (neaning that the true concentration of the
contam nant nay be hi gher).

Regar di ng CompuCheni s perfornmance in anal yzi ng PE sanpl es, EPA has reviewed the PE sanples that were rel evant
to Case 8956 (@B2 and B3 were anal yzed before and after sanples for this Case) and found a very slight
exceedance of the acceptable limt for benzene in B2 and a | ow bias reporting the phenol conpounds in QB3.
Wth these results, in addition to all quality control data for Case 8956, EPA finds no valid reason to

di squal i fy ConpuChem s data for Case 8956.

Regar di ng the absence of tel ephone | ogs between EPA, ConpuChem or RVAL, concerning a broken sanpl e container
and a | ost sanple, shipnent or discrepancies in the docunentation are resolved with the Sanpl e Managenent
Ofice (SM) and noted in the coments section of the "Contents for Gray Envel ope". The Gray Envel ope nay

not be found with the sanple batches for the Tulalip Landfill; however, this information is redundant

because the Field Sanpl e Data and Chai n-of - Custody formand the Organic Sanple Traffic Report formwould al so
record receipt of the sanples by the |aboratory. (For further details see Wods, 1996 in the AR for the
interimROD.)

10.2 Comment :  Comment or concl uded that one or nore flaws exist with the EPA Case 8956 data. |n summary,
it is the opinion of the commentor that the data is considered flawed and not reliable for quantitative use
because of (i) the high percentage of qualified data; (ii) the om ssions and errors of participating

| aboratories and field sanpling personnel to conply with established procedures required by EPA; and (iii)



the inability of EPA to provide the conplete file purge docunentation for ConpuChemor RVAL which is
necessary to verify that all |aboratory procedures were followed. [3]

Response: See Response to Comment 9.1. In addition, in its review of the docunentation, EPA could find no
significant deviations from procedures by participating |aboratories or field contractors that woul d warrant
rejecting any of the data from Case 8956 that has been used. For nore specific information, see the Support
Docunent for the placenment of the Tulalip Landfill on the National Priorities List (EPA 1995b).

Regardi ng conplete file purge docunentation, EPA agrees that two docunents nay be missing for sonme of the
data. However, the information in these docunents is redundant and can be obtained frominformation in other
docunents that are part of the sanple data package. For further details see Wods, 1996 in the AR for the
interimROD.)

10.3 Comrent: Commentor states that many errors were committed by (i) the EPA contractor (i.e., Ecology &
Envi ronnent, Inc.) in sanple docunentation, (ii) the EPA in copying the original data, and (iii) the
contract laboratories in reporting data. These errors are summari zed bel ow. [3]

. Chai n-of -cust ody (COC) records for organi c data were broken
. No CCC for copies were observed with signatures and data and tinme of sanple receipt by
| aborat ory.
. The COC forns for both inorganic and organic sanples did not docurment if container custody

seal s were intact

. The sanpl e descriptions fromthe inorganic |aboratory data indicated that many of the water
sanpl es were collected inproperly (i.e., some of the sanples were described as cloudy, thus
suggesting that particulates fromthe sedinent were introduced into the sanple at the tine of
col l ection).

. The conpl ete "case file purge" for both organics and inorganics was not available. This shoul d
have included (i) the worksheets necessary to verify the percent noisture content of the
organi ¢ sediment sanple data; (ii) sanple tags and sanple tracking records within the
| aboratory; and (iii) docunentation describing the condition of sanple bottles upon receipt
(e.g., tenperature).

Response: Wth regard to nmissing Chain-of-Custody (COC) forms or COC forms without signatures and dates

of receipt by the laboratory and verification of sanple condition, EPA has addressed these deficiencies al ong
with the avail abl e redundant information found in the signed Traffic Reports fromthe labs. This information
can be found in the Support Document for the Placenment of the Tulalip Landfill on the National Priorities
Li st (EPA, 1995b).

Regar di ng the worksheets for verifying percent noisture content of the organic sedi ment data, additiona
verification of percent noisture data can be acquired fromthe inorgani c data packages since both the
i norgani c and organi c | aboratories performthis same determ nation on split sanples.

Regar di ng sanpl e tracking records within the | aboratory, EPA has reviewed the previously identified audit
reports for these labs and has found that sufficient sanple tracking procedures were in place at the time
that Case 8956 sanples were within these facilities. (For further details see Wods, 1996 in the AR for the
interimRQD).

Regardi ng the confirmati on of sanple tenperature upon receipt, EPA believes that el evated sanpl e tenperatures
woul d have resulted in an overall |ow bias for sonme organic conpounds and possibly nercury results. For
sanpl e results that were measured above Human Heal th or Ecol ogi cal based |evels of concern, EPA believes the
data to be suitable for its intended use.

10.4 Comrent : Conmmentor stated that neither the EPA's Support Document (April 1995) for the placenent of
the Tulalip Landfill on the National Priorities List nor the additional docunents provided to the PRPs
al l eviate these concerns. [3]

The commentor questioned the reliability of the RVAL and ConpuChem generated data based on the | aboratories
(i) non-conpliance with the contract |aboratory program statement of work (SON requirenments for sanple
tracki ng procedures; (ii) analysis of sanples by staff |acking documented credentials; (iii) RVAL's | ack of
standard operating procedures (SOPs); and (iv) ConpuChemis failing scores on the perfornance eval uation
sanpl es. [3]

Response: Regarding PE scores, see Response to Comment



9.1. EPA has reviewed the commentor's concerns regarding all eged non-conpliance with CLP SONrequirenents
for sanple tracking, credentials of |aboratory staff and status of RVAL's SOPs. Upon review ng audit
reports and avail abl e docunentati on, EPA believes that the commentor's expectations of the Ilevel of detail
contained in internal tracking docunents are nuch hi gher than what EPA expected or required of the

| aboratories under contract. At the time sanples for Case 8956 were within the | aboratories, these
facilities net the requirements of the CLP SONfor internal sanple tracking. (For further details see Wods,
1996 in the AR for the interimRQOD).

Regarding the status of RVAL's SOPs, audit reports of RVAL cite the absence of SOPs. This occurrence nakes
reference to an instance where the agency had not forwarded the SOPs to the contract auditor in tinme for
the audit. (For further details see Wods, 1996 in the AR for the interimRCD).

Regardi ng | aboratory staff credentials, EPA acknow edges that the Routine On-site Audit Reports and

Dat a Package Audit Reports state that staff resunes have not been submitted to the Agency (a contract
requirenent at the tinme). However, during the on-site audits, the auditors did make a deternination that the
personnel performng specific job duties met the required educational and experience requirenents, despite
the fact that they did not have the required resunes on file with the Agency. (For further details see
Whods, 1996 in the AR for the interimROD).

11.0 STREAMLI NED BASELI NE RI SK ASSESSMENT FOR | NTERI M REMEDI AL ACTI ON
Ceneral Coment s

11.1 Comrent : The conmmentor agrees with the R sk Assessnment findings and believes the assessnment is a
valid basis to proceed with the interimremedy. The comrentor al so supports the tinme line for inplementing
the remedy and opposes the extension of the public comment period because it interferes with the tinely
remedi ation of the site. [10]

Response: In response to the extension requests from PRPs, EPA agreed tw ce to extensions of the public
comrent period from30 days to a total of 80 days. This 80-day commrent period for the Proposed Plan was 50
days |l onger that the maxi mum defined by the NCP. EPA does not believe the extension will significantly del ay
the construction and operation of the renedy. However, EPA denied a subsequent request for an additional
extension of the comrent period because EPA believes 80 days is sufficient time to conment. Al so, the Agency
has not devel oped responses to comrents submitted to EPA after the close of the comrent period for inclusion
in the Responsiveness Sunmary unless information submtted with the late comments would significantly alter
the response action at the site.

11.2 Comrent : The commentor clains that the R sk Assessment was nani pul ated to support a predetermn ned
remedy, nanely 4c, and that The Tulalip Tribes have wanted this area to be filled for commrerci al devel opnent
since the early 1960s. [8]

Response: The Stream i ned R sk Assessnent, as explained in earlier responses (see Responses to Comrents 1.1,
2.1 and 2.7.1), was a stream ined baseline risk assessnent that satisfies all the pertinent requirenents of
CERCLA, the NCP, and EPA' s presunptive renmedy and ri sk assessnent gui dance. The interimcontainment remedy
selected by EPA for the Tulalip Landfill source area falls within the scope of a presunptive renedy.

Addi tional ly, when selecting a remedy, EPA nmust follow a prescribed procedure that involves an eval uation of
the alternatives under consideration against evaluation criteria set forth in the NCP. EPA has conpl et ed
this process of evaluation and has deternined the Alternative 4c is the nost appropriate renmedy for the Site.
It was only after the conpletion of the Streamined R sk Assessnment and the eval uation of the alternatives
that EPA determined Alternative 4c to be appropriate. The rationale for selecting Alternative 4c is
docunented for public comment in the Proposed Plan and interimROD. Based on this eval uation, EPA concl uded
that the Alternative 4c provides the best bal ance of trade-offs anong the alternatives with respect to the
nine NCP criteria that EPA used to evaluate alternatives.

EPA cannot comment on what The Tribes' plans were for the Site in the early 1960s.
11.3 Comrent : A cl eanup deci sion can not be nmade at this tine because the R sk Assessnent is flawed. [6]

Response: EPA does not agree that the Streamined R sk Assessnment is "flawed". The Streanlined R sk

Assessnment was devel oped in accordance with CERCLA, the NCP, and EPA guidance. It is sufficient to support
EPA decision naking with regard to an interimresponse action at the Site, and contains no deficiencies that
woul d prohibit it frombeing used for this purpose. |f the comrentor is stating that the Streanlined R sk

Assessnent shoul d be a conprehensive baseline risk assessnent, then the comentor should see the Responses
to Comments 2.1, 2.1.1, 2.1.2, 2.2, 2.3.1 and 2.3.2. For information about the 1988 data quality, see
Responses to Comrents 2.9.2, 2.9.3 and 2.9. 4.



11. 4 Comment : Conmmentor asked if the risks in the "screening risk assessnent” are accurate and real. [2]

Response: The Stream i ned R sk Assessnent provides a conparison of site data to "conparison nunbers"
considered to be protective of human health and environnental resources, which include chem cal concentration
standards, criteria, risk-based concentrations. Based on the results of the R and the Streanmined R sk
Assessnent, whi ch show exceedances of the conparison nunbers in on-source and off-source media, EPA has
concluded that an interimremedial action is necessary to address these risks. According to CERCLA, the NCP
and EPA gui dance on presunptive renedies, the information and anal yses provided in the Stream i ned R sk
Assessnent are sufficient for decision naki ng purposes regarding an interimrenedial action. Appendices A
and B of the Streamined R sk Assessnent provide additional informati on on how sone of the conparison nunbers
wer e devel oped, and why exposure to chemical concentrations that exceed the conparison nunbers is expected to
lead to adverse effects. For a discussion of the target risk |evels used by EPA fromthe Region |1

ri sk-based cal cul ati ons and the MICA Tabl es, see Responses to Comments 11.9, 11.10, 11.17, 11.31 (last
bullet), 11.32, 11.33 and 11.38

11.5 Comment : Conmmentor stated that a discussion of the various options for future devel opnent of the site
shoul d be included in the R sk Assessnent because nost readers will not have access to the | and use docunent
referenced in the report. [3]

Response: Wile a detailed discussion for future | and uses was not included in the Stream ined Ri sk
Assessnent, conservative exposure assunptions were incorporated in the Streant and R sk Assessment to ensure

t hat exposures associated with any possible future uses woul d be eval uated and consi dered during renedy
selection. Historically, EPA has been criticized for selecting renmedies that have, in effect, "placed a
fence around a site" and prohibited any future productive use of the sited. Accordingly, relatively recent
EPA gui dance indi cates that EPA should consider future |and use during the renmedy decision process as EPA has
done at the Tulalip Landfill (EPA 1995c).

The information requested by the commentor is contained in the Big Flats Land Use Program (Tulalip Tribes,
1994) docurent, referenced in the Streamined R sk Assessnent. This docunment is part of the Administrative
Record for this project and is therefore accessible to the public. In summary, this document states that the
Tulalip Landfill on-source area has been placed in an "comrercial"” use of the landfill surface should be
limted to ensure the continued integrity of the containment system The wetlands areas adjacent to the
landfill have been placed in a "conservati on" use category. According to the description of "Conservation"
use, no devel opnent nmay occur in these areas with the exception of utility crossings.

It should be noted that a landfill cover it not an ideal surface for future developnent. Wile a landfill
cover would allow sonme linted use or devel opnent on necessary to prevent damage to the cover systemare
included in the selected remedy. Wen design and construction are conplete, EPA and The Tulalip Tribes

will develop a docunent titled "Routine Use of Tulalip ('Big Flats') Landfill" that delineate which routine
site uses may occur and which routine site uses shall not occur on the surface of the cover. Any conmercial
or devel opnent activity on the surface will require a witten agreenent between EPA and the Tribes to ensure
the continued integrity of the cover

As a point of clarification, the term"industrial" as defined by the Tulalip Tribes is different fromthe
State of Washington MICA definition of "industrial." See Responses to Conments 11.10, 11.37 and 11.38

11.6 Comrent : The conmmentor stated that extensive val uabl e ecol ogi cal and chenical data collected during
the remedi al investigation were not, but shoul d have been, used in the R sk Assessnent 28 Specifically, the
comrent or requested a reason why the followi ng data were not used: [3] [8] [17] [18]

. Studi es of the degree to which landfill chem cals accunulated in shellfish and small nanmmal s.

28 The conmmentor contradicts another comrent he has nade. See Comment 11.14, where the sane
comrentor states that he is of the opinion that the off-source area should only be eval uated
in a detailed risk assessnent proposed as part of a non-presunptive remedy. Al of the nedia
that the conmentor asserts in this (11.6) comment shoul d have been included in the
Stream ined R sk Assessnent (shellfish, small mammals, etc.) are off-source data

Response: Due to problens with the quality of sone of the R anal ytical data devel oped by the ACC
Respondents, EPA required certain parts of the Rl to be repeated, including sanpling and anal ysis of
shel I fish and snall nmammals. Therefore, these data were not available for the Streamined R sk Assessnent.
However, these data are not necessary to select an appropriate interimcontainnent renedy for the Site

The Streamined R sk Assessnment is a conplete docunent that contains sufficient information to proceed with
selection of an interimremedy for the source area. These data are appropriately included and will be

eval uated in the conprehensive baseline risk assessment, which will assess potential risks to the off-source
wet | and resources surrounding the landfill. Accordingly, the data will be available and used in the



conpr ehensi ve baseline risk assessnent and renedy sel ection evaluation for the off-source area
. Studies of the toxicity of sedinents adjacent to the landfill to clans and anphi pods.

Response: Due to problens with the quality of the analytical data, the ACC Respondents had to repeat the
claminvestigation; therefore, the toxicity studies could not be included in the Streamined R sk Assessnent.
The anphi pod test results were not be used in the Streamined R sk Assessment because the purpose of the
Streanm ined R sk Assessnent was to directly conpare analytical chemstry results to available conparison
nunbers. Because the results of the bioassay will require a statistical evaluation and interpretation, these
data will be evaluated in the conprehensive baseline risk assessnent and renmedy sel ection evaluation for the
of f-source area

. Data on chemical residues in sediments, soils, surface waters and tissues of scul pin residing
in surface water adjacent to the landfill.

Response: The commentor's assertion that these data were not used in the Streanmined Ri sk Assessnent is
incorrect. Detected chemical concentrations in sedinments, soils, surface water, and scul pin were incorporated
into the Streaniined R sk Assessnent and eval uated. Section 2 of the Stream ined R sk Assessnent summari zes
the analytical data used in the Streamined R sk Assessnment (including sedinments, soils, surface water, and
scul pin tissues), and Table 2-1 in Section 2 lists the chenmicals detected in on-source (surface water

| eachate seep SP01, surface soil, Zone 1 and Zone 2 groundwater) and of f-source (surface and subsurface soil
surface and subsurface sedi ment, surface water, |eachate seeps SP02-SP11, fish tissue) media. Numerous
chemcals were found in sedinents, soils, surface waters, and/or fish tissues at |evels that exceed

conpari son nunbers considered to be protective of human health and the environnent, including polycyclic
aromati ¢ hydrocarbons (PAHs), PCBs/pesticides, and inorganics

The presunptive renmedy gui dance specifies that the Agency does not need to eval uate all exposure pathways
in a streanlined baseline risk assessnment. See Response to Comment 11.16

11.7 Comrent: The commentor felt that the 1986 surface water data incorporated into the R sk Assessnent
shoul d not have been used because on-site activities at the time of collection nay have caused
non-representative contanmination of this medium Al so, the commentor stated that the anal ytical techniques
used in the 1988 investigation are unreliable, and five sanples are not sufficient to characterize the
143-acre site. [3]

Response: The 1988 sanpling design took the possibility of cross contam nation into account by placing
sanpling locations away fromany on-site activities. As summarized in section 11 of the 1988 E&E report, a
site inspection was conducted prior to sanpling to docunment on-site activities and to determ ne sanpling

| ocations that woul d not be affected by on-site activities. Consequently, EPA has no reason to believe that
cross contam nation of the landfill surface/pooled water is a result of contam nation of the construction
debris disposed on-site in 1988

EPA bel ieves that the 1988 data is reliable (see Response to Comments 2.9.2 and 2.9.3.). However, EPA

notes that the 1998 data may be relatively | ess useful for purposes of making decisions with regard to an
interimaction at the Site than data collected during the Rl because it is older. dearly, the 1988 data
represent 1988 Site conditions, which is useful infornation; however, the data may not represent current Site
conditions. The 1988 data was used in conjunction with the data collected for the Rl to eval uate on- and

of f - source exceedances in the Stream ined R sk Assessnent. The 1988 data included surface soil and surface
water fromthe landfill surface. The 1995 R data from|eachate seep SPOL was used to determ ne the condition
of leachate conming fromthe landfill surface. EPA notes that the R data from seep SP01 exceeded conpari son
nunbers for some chem cals, including phenanthrene, dissolved iron, dissolved |l ead, total cyanide, tota

iron, total |ead, heptachor, Aroclor 1016, and anmmoni a (see interim RCD (Table 6-4).

Regardi ng the comment that "five sanples are not sufficient to characterize the 143-acre site," EPA agrees
that the five sanples are insufficient to fully characterize the entire 143-acre landfill surface. However,
it would be inappropriate to conclude that just because the 5 sanples do not fully characterize the |andfil
surface, that the data is therefore totally usel ess and should be conpletely ignored. The Streaniined R sk

Assessnent included these 5 sanples and neasured the results agai nst "conparison nunbers”"--- chem ca
concentration levels that are considered protective of human health and the environnent. The Streaniined R sk
Assessnent indicates that in 1988, at 5 sanple |ocations on the landfill surface, concentrati ons of some

chemcals in surface water exceeded | evels that are considered protective of human health and the
environnent. EPA believes it is nore appropriate to consider such infornation, while keeping in nmind the
potential limtations of its usefulness, than to ignore it. See Response to Comrents 2.9.2 and 2.9. 3.

11.8 Comrent: Comment or asked if the EPA used ecol ogical data as well as background data in the Ri sk
Assessnent. [1]



Response: Not all of the ecological data collected during the renedial investigation were available at the
tine the Stream i ned Ri sk Assessnent was prepared. See Response to Comment 11.6. Sone of the data (nmanmal
tissue, clamtissue) submtted by the ACC Respondents were of poor quality and could not be used at the tine
the Streamined R sk Assessment was bei ng devel oped. The reasons sonme of the data could not be used include
i nappropriately high detection linits for the tissue data and the | oss of tissue sanples in the |laboratory
for the clam bi oassay due to inappropriate sanple preparation. Anal ytical data available for fish tissue

was i ncorporated into Section 2 of the Streamined R sk Assessnment. In this section, trends in chem ca
detections across nmedia were anal yzed (Stream i ned R sk Assessnent, Table 2-1). See Responses to Comments
11.111 - 11.115

11.9 Commrent: Commentor stated that the screening values used in the human health eval uati on are not
enforceabl e and do not constitute "criteria." [3]

Response: EPA disagrees with this comment. The commrentor appears to be inplying that EPA can only use
promul gat ed standards when eval uating human health risks at a Superfund site. Neither CERCLA nor the NCP
require the use of promul gated or enforceable standards in determning acceptable levels of risk at CERCLA
sites. EPA has appropriately used existing state and federal standards to identify |evels which, if exceeded,
indicate a human health or environnental risk at the Tulalip Site. In the absence of enforceable standards or
criteria, EPA appropriately uses existing risk-based chem cal concentrations which provide a basis for
determining levels of risk to human health or the environment at a given site. The EPA gui dance docunent
"Streamining the RI/FS for CERCLA Miunicipal Landfill Sites" (EPA, 1990a) states on Page 3 that the scope of
the baseline risk assessnment can be streamiined or limted by "identifying all pathways that are an obvi ous
threat to human health or the environnment ... by conparing Rl -derived contam nant concentration levels to
standards that are potential chem cal-specific ARARs for the action... Wen Potential ARARs do not exist for
a specific contam nant, risk-based concentrations should be used." [enphasis added]. Consequently, Region 10
used the Region 3 risk-based concentrati ons because Region 10 consi dered the exposure assunptions and target
risk levels used in the Region 3 risk-based concentrations to be appropriate for the Tulalip Site. See
Response to Comment 11.10.

In total, EPA has recorded nunerous exceedances of conparison nunbers that are considered to be protective

of human health and the environnment at the Site. Site investigation efforts, including sanpling done recently
by certain PRPs as part of the R, indicate that landfill |eachate |eaving the Site exceeds conparison
nunbers for pesticides such as DDT and al drin, polychlorinated biphenyls (PCBs), and heavy netals and ot her
contam nants includi ng chrom um copper, |ead, nercury, nickel, zinc, amonia, and heptachlor. The R
docunents the presence of hazardous substances contaminating soils, sedinents, surface water, and groundwater
at the Site. Hazardous substances found in surface soils at the Site exceeded conparison nunbers in one or
nore sanples at eight of the nine | eachate soil grid locations. At six of the |leachate soil grid |ocations,
subsurface soil sanples were collected. Hazardous substances found in these subsurface soils exceeded
conparison nunbers in five of the six subsurface soil sanples. Hazardous substances found in |eachate
exceeded conparison nunbers at | east once in nost of the el even seeps that were tested. Chenicals detected in
Zorre- | groundwater (located within the refuse layer of the landfill) exceedi ng conpari son nunbers consi st ed
of the netals copper, lead, nickel, and zinc, as well as anmoni a, cyani de, and the pestici de heptachl or

epoxi de. The studies found that Zone 2 groundwater (located bel ow the refuse |layer) was contam nated at

| evel s exceedi ng conpari son nunbers for the netals copper, |ead, and nickel, as well as cyanide and ammoni a.
Thus, it is clear that there are exceedances of chenical-specific criteria to all media eval uated during the
RI/FS at the Tulalip Landfill Site which warrant the taking of the interimremedial action specified in the
interimaction ROD in order to protect human health and the environment. See Response to Comment 2.5.5

11.10 Comment: Commentor asserted that the "screening level" R sk Assessnent msapplied both the EPA
Region Il risk-based concentration (RBC) and the cleanup | evels defined by the State of Washi ngton's Mde
Toxics Control Act (MICA). Commentor argued that the EPA Region Il RRCs, as defined by the EPA, are not
intended to be used as cl eanup goals or no-action levels at CERCLA or RCRA sites. Commentor indicated that
EPA has applied MICA cl eanup standards at other hazardous waste sites in Washington state where EPA was
involved. [3]

Response: EPA di sagrees that human health criteria were used inappropriately. The risk-based concentrations
used were not indicated to be the appropriate cleanup |evels, they were used in the Streanlined R sk
Assessnment to assess risk. R sk assessnent is a distinctly different process than the process to establish

cl eanup nunbers. EPA uses risk-based concentrations when established standards or criteria are not avail abl e.
MICA soil cl eanup standards for "conmercial/industrial" sites, calcul ated under WAC 173-340-740 were al so
used for conparison in the Stream ined Ri sk Assessment. See Responses to Comments 2.5:4, 11.9, 11.37 and

11. 38.

11.11  Conment: The commentor suggested that the document's title, "Draft Final R sk Assessment for the
Tulalip Landfill Interim Containnent Remedy," incorrectly states that it provides justification for an

"I nteri mContai nnent Renedy." The commentor suggested that the docunment is in reality being-prepared as part
of the Source Area Containnent studies and any references to an interimcontai nment study shoul d be renoved.



Comment or al so indicated that the docunent, as currently presented, is not a conplete risk assessnent, and
that any further versions of the docunent should be prepared in accordance with the four steps of risk
assessnent as defined by the NCP before being identified as a risk assessnent. [31

Response: The title of the final docunent was changed to Tulalip Landfill Ri sk Assessnent for Interim
Renedi al Action to address the conmentor's concern

EPA di sagrees with the commentor's assertion that the Streamined R sk Assessnent is an "inconpl ete"
assessnent, see the Responses to Coments 2.1, 2.1-1, 2.1.2., 2.2, 2.3, 2.3.1 and 2.3.2. The Streanlined

Ri sk Assessment has, in fact, been prepared in accordance with all four conponents (albeit streamined) of a
nore detail ed risk assessnent. These conponents are: (1) hazard identification and dose (stressor), (2)
response assessnent (conbined in an ecol ogi cal effects assessnment conponent), (3) exposure assessnent, and
(4) risk characterization. In the Stream ined R sk Assessment, the hazard identification and dose step of a
ri sk assessment was net by identifying the chem cals which were detected in on-site media and by listing the
ranges of the detected concentrations. The response assessment step consisted of identifying toxicity
information (in terns of risk-based concentrations and criteria) to conpare to the detected chem ca
concentrations. In the exposure assessnent step, ecological receptors (e.g., nmarine organi sns) and hunan
receptors (e.g., future site workers) were identified to support the selection of appropriate toxicity
information (selected in the response assessnent step). Finally, the risk characterizati on was conducted by
conparing the range of detected chenmical concentrations (identified in the hazard identification step) to the
appropriate toxicity information (gathered fromconpleting the response assessnment and exposure assessnent
steps). Risk characterization results were discussed in terns of frequency and nagni tude of exceedance of

ri sk-based concentrations and criteria

11.12  Comment: Comment or asserted that the use of the term"interimremedy" was incorrectly used

t hroughout the Ri sk Assessnent. Commentor suggested that an interimrenedy is applied only to reduce i nm nent
threats to human and environnmental health, a condition considered by the PRPs as not present at the site. In
addition, a citation to page 1-1, 1st paragraph was requested. [3]

Response: The commentor is incorrect in stating that EPA nay only utilize an interimrenedy in circunstances
presenting an i nm nent and substantial danger. Section 104(a)(1) of CERCLA authorizes a response action
whenever "(A) any hazardous substance is released or there is a substantial threat of such release into the
environnent, or (B) there is a release or substantial threat of release into the environment of any poll utant
or contam nant which rmay present an i mmnent and substantial danger to the public health or welfare[.]"
(enmphasi s added). See 42 U. S.C. 8§ 9604(a)(1). In this case, the release of many different hazardous
substances into the environment has been docunented in the RI/FS that is in the adm nistrative record. For
exanpl e, data in the RI/FS shows that there are numerous exceedances of conparison nunbers consi dered
protective of human health and the environnent, including specific health-based and ecol ogi cal standards,
criteria, and risk-based concentrations. Because there are docunented rel eases of hazardous substances on the
Site, EPA may undertake a response action at the Site regardl ess of whether those rel eases pose an i nm nent
and substantial danger to the public health or welfare. However, EPA has determnined these rel eases of

hazar dous substances al so do pose a potential inmnent and substantial endangernent to human health and the
environnent. See Section 6.3 of the interimROD, which states that "[cl onparison of the measured chenica
concentrations to the human health risk-based and ecol ogi cal effects-based criteria established under other
environnental prograns reveals potential risks to humans and the environnent. Based on the RI/FS and findings
in the Streanlined R sk Assessnment, EPA finds that actual or threatened rel eases of hazardous substances from
the Site, if not addressed by the selected alternative or one of the other active measures considered, may
present an inminent and substantial endangernent to public health, welfare, or the environnent."

Congress, in Section 121 of CERCLA, specifically contenplated early or interimactions, by allowing EPA to
wai ve ARARs in such cases. In addition, the NCP preanble states that:

EPA encourages the inplenmentation of interimaction operable units, as appropriate, to prevent
exposure or control risks posed by a site." See 55 Fed. Reg. 8705.

Thus EPA clearly has the ability under CERCLA and the NCP to address risks posed by a site by using early or
interimactions, even where those risks do not pose an "immnent" threat.

11.13 Comment: Commentor stated that EPA's Tulalip Landfill "screening risk assessnent” was not conducted
according to EPA guidance and can only be used to determ ne which pathways are not of concern, not to
establish the need for remediation. Also, the comrentor stated that the R sk Assessnment used default exposure
assunptions. [3]

Response: The Stream i ned R sk Assessnent was devel oped fully in accordance with EPA s gui dance on risk
assessnent for presunptive remedi es (EPA, 1990a and EPA, 1993a). Streamined risk assessnments are
appropriate for nany sites where presunptive remedi es have been conducted by EPA, such as landfills. These
ri sk assessnents cat be used to determ ne whether early renedial action is warranted to linmt or elimnate



rel eases fromsource areas. A conprehensive baseline risk assessnent would typically be conducted thereafter
to address of f-source areas of such sites. EPA believes that it is appropriate to use default exposure
assunptions for streamined risk assessnments unless site-specific deviations fromsuch values are readily
avai | abl e. See Responses to Comments 11.9 and 11.11

The commrentor did not provide a reference to the guidance he clains EPA has fol | owed; therefore, EPA cannot
specifically address his concern. For nore discussion about the appropriateness of using a streaniined risk
assessnent for the Tulalip Site see the Responses for Comments 2.1.2, 2.2, 2.3.1, and 2.5.4.

11.14 Comment: The comrentor suggested that the docunent did not adhere to the scope of the investigation
as defined in the presunptive renmedy gui dance. Commentor suggested that receptors and pathways eval uated as
part of the presunptive remedy inappropriately included off-site receptors and addressed exposure pathways
outside the source area. It is the opinion of the commentor that the off-source areas should only be
evaluated in a detailed risk assessnent prepared as part of a non-presunptive remedy. 29[ 3]

Response: Because the |eachate fromthe landfill exits fromthe berminto the off-source areas, an off-source
evaluation is appropriately included in the Streamined R sk Assessnment to qualitatively determ ne to what
extent the chenmicals in the | eachate have inpacted the surroundi ng water bodi es and wetland areas. The
presunptive renedy of containing the landfill waste is designed to prevent chemcals in the source area from
mgrating to off-source areas. Therefore, it is very appropriate to evaluate the off-source areas in |ight

of potential remedies for the source area. The Streaniined R sk Assessnent was conducted to docunent

potential adverse effects associated with the landfill (e.g., leachate). Therefore, it is appropriate, and
consistent with EPA's presunptive renedy gui dance, to eval uate off-source receptors, in addition to on-source
receptors, that may be affected by contam nants fromthe landfill. See Response to Commrent 11.95

11.15 Comment: Commentor suggested that the Ri sk Assessnent was not prepared in accordance with the
Presunptive Renmedy Quidance (U.S. EPA 1993) and the specific purpose of the docunment is not clearly stated.
Further, the comentor indicated that no regul atory background infornmation is provided in the text to provide
t he reader an understanding of the context within which the eval uation was conducted. Comrentor requested
that the EPA guidance referred to in the 1st paragraph of the Executive Summary under the discussion of

"avail able criteria" be cited (including pages). [3]

29 EPA notes that the comrentor's opinion in this comment that the off-source areas shoul d not
have been evaluated in the Streanmined Ri sk Assessment is in conflict with this sane
comentor's assertions in Conmment 11.6 in which the commentor asserts that sone off-source data
(manmmal tissue, clamtissue, etc.) that was unavailable for inclusion in the Streanlined R sk
Assessnent shoul d have been included in the Streamined Ri sk Assessnent.

Response: EPA prepared the Streamined R sk Assessment fully in accordance with EPA's Presunptive Renedy for
CERCLA Muni ci pal Landfill Sites guidance (EPA, 1993a) and ot her EPA presunptive renedy gui dance EPA, 1998
1991, 1995a, and 1995c). See Responses to Comments Sections 2.1, 2.2, and 2.3. The regul atory background
information the commentor has requested is presented in the Introduction (Section 1) of the Final Tulalip
Landfill Risk Assessnent for InterimRenedial Action. Specifically, the purpose of the Streamined R sk
Assessnent is to identify potential exposure pathways and conpare relevant site data to existing conparison
nunbers. The citations for the conparison nunbers are contained in Sections 3 (pages 3-1, 3-2, 3-3) and 4
(pages 4-2, 4-3) of the Streamined R sk Assessnent.

11.16  Comment: Conmentor does not agree that "EPA guidance for the presunptive renedy risk assessment
states that it is not necessary to calculate multi-chemcal, nulti-pathway risks to initiate the renedi a
action" [3]

Response: EPA disagrees with the commentor. The presunptive renmedy gui dances (EPA, 1990a and EPA, 1993a)
clearly provides for the initiation of renedial action without the calculation of nulti-chem cal

mul ti - pat hway ri sks having been perforned. See the Responses to Comments 2.1, 2.2, and 2.3 for EPA' s

expl anation regardi ng the appropriate use of a streaniined baseline risk assessnment for selecting a interim
remedy at a Site where a presunptive remedy approach is appropriate.

11.17 Comment: Conmentor does not agree that an exceedance of regulatory criteria by one sanple woul d
trigger renedial action at any site. [3]

Response: The "Presunptive Remedy for CERCLA Municipal Landfills" (EPA 1993), clearly states that

"where established standards for one or nore contam nants in a given nmediumare clearly exceeded, renedia
action generally is warranted." See the Responses to Comments 2.1.2 and 2.5.2 for a nore detail ed response.
Al so, EPA notes that the Agency has concluded in the interimRCD that early, interimaction to contain the
landfill waste is appropriate at the Tulalip Site based not on one exceedance of a comnpari son nunber, but on



t he exceedance of 1367 conpari son nunbers in nmany different nedia. See Response to Conmment 2.2 -- the table
with the nunber of exceedances.

11.18 Commrent: Commentor stated that very few of the general and specific comments supplied by Paranetrix

on the "Draft Final Tulalip Landfill Ri sk Assessment for Interim Contai nnent Remedy" were addressed in the
"Final Tulalip Landfill Risk Assessnent for Interim Containment Remedy." [3]
Response: Al of the Respondents' comments on the Draft Final Tulalip Landfill Ri sk Assessnent for An

InterimContai nnrent Renedy have been addressed by EPA, either through revisions to the Streamined R sk
Assessment or in the Responsiveness Summary. In EPA's letter of August 4, 1995 (Wniecki, 1995c) (of which
the comment or was carbon copied), the Agency stated that it considered all coments submitted by Paranetrix
and when EPA issued the final Streamined R sk Assessnment. Additionally, EPA stated that it intended to
provide witten responses to outstandi ng comments (comments not addressed in the Final Streamined R sk
Assessnent) in the Responsiveness Summary for the ROD. Those outstandi ng comments have been added to this
docunent. See Response to Commrent 2.5. 1.

11.19 Comment: Commentor asserted that it is inappropriate at this time to state that renedial actionis
warranted at the site because of the nunber of the errors and deficiencies in the Draft Final R sk
Assessnent. Further, the comentor stated that the purpose of a "screening |level risk assessnment"” is to
identify chem cals of potential concern and elimnate pathways and chem cals of negligible risk. [3]

Response: Al significant errors and deficiencies were addressed before the final Streamined Risk
Assessnent was produced. See Response to Comment 2.5.1 and 11.18. According to EPA gui dance, including
"Presunptive Renedy for CERCLA Minicipal Landfill Sites" (EPA 1993a); and "Streamining the RI/FS for CERCLA
Muni ci pal Landfill Sites" (EPA, 1990a), the Final Tulalip Landfill Ri sk Assessment for Interi mRenedi al
Action, dated August 1995, is a streaniined baseline risk assessnment that is appropriately used to identify
the need for interimrenedial actions. See Response to Comrent 11.13.

11.20 Comrent: Commentor stated that several figures in Section 2 of the Ri sk Assessnent were mis-titled
(Figures 2-2 through 2-6). [3]

Response: EPA can not identify any errors in the titles of the figures to which the commentor refers.
Al figures are properly nunbered and titled in the Streanlined R sk Assessnent.

11.21  Comment: Commentor noted that pages 2-8, 3-3, and 3-4 were not contained in the draft Risk
Assessment . [ 3]

Response: Al pages are contained in the final Streamined R sk Assessnment. Pages 2-8 and 3-4 in the
draft Streamined R sk Assessment are intentionally bl ank.

11.22 Comment: Commentor stated that the word "in" should be "for" on page 2-1, 5th paragraph, in the | ast
conpl ete sentence on the page. [3]

Response: EPA has noted the commentor's grammatical edit.
Human Heal th R sk Assessnent Comments

11. 23 Comment: Commentor stated that surface and subsurface soil should not have been eval uated because
future excavation of the landfill is unlikely. [3]

Response: As a point of clarification, subsurface soil data fromthe landfill source area was not avail abl e
and therefore not used in the Streamined R sk Assessnent. only surface soil data for the source area from
the 1988 data set was available for use the in the Streanmined R sk Assessnment. The presunptive renedy

gui dance (EPA, 1993a), states on page 5, "(s)treamining the risk assessnent of the source area elimnates
the need for sanpling and anal ysis to support the cal culation of-current or potential future risks associated
with direct contact.". The Agency has found in the its experience that surface and subsurface soil data play
a small role in the data used to select a renedy. Therefore, for the Tulalip Site, the Agency did not focus
on gat hering subsurface soil data or additional surface soil data (beyond the 1988 data gathering effort.)

EPA agrees with the commentor that "future excavation of the landfill is unlikely." Institutional controls
such as |land use restrictions designed to protect the integrity of the landfill cover could prohibit
excavation. However, exposure to subsurface soil and sedinment in the off-source areas is possible under the
future use exposure scenarios that have been identified for the Site. Although the off-source area has been
placed in the "Conservation" use category by the Tulalip Tribes in "Big Flats Land Use Progrant (Tulalip
Tri bes, 1994) 30, subsurface soil and sedinent nmay be contacted in this area if there is need to pl ace
utility lines to support on-source developrment. This is a likely scenario because restricti ons nmade on



penetrating the cap could necessitate locating utility lines in the off-source area. Al so, people working at
a future industrial/comercial on-source facility may elect to use the off-source area for recreationa
purposes such as fishing, hiking and kayaking on a frequent basis. Therefore it nmust be considered possible
that a person could contact off-source subsurface soil and sedinent. For information about the "Conservation”
category see the Response to Comment 11.5.

11.24 Conment: Conmentor stated that fish consunption is not a conplete exposure pathway in the off-source
area because Tribal fishernen will not harvest the tideflat species present there. [3]

Response: Fish consunption is a conpl ete exposure pathway. Tribal nenbers consunme bottomfish (i.e.
resident, sedinent-dwelling fish) caught in the vicinity of the Site. 31

11.25 Conment: Conmentor stated that use of a 10-6 cancer risk level is inappropriate for children because
they are exposed for a sub-chronic duration of time, not the chronic exposure assunmed in recomrendi ng an
acceptable risk level of 10-6. [3]

Response: The use of a 10-6 cancer risk level is appropriate for children because, due to their snal

body size and greater potential for exposure (e.g., their higher ingestion rate of soil), they are considered
a sensitive population which is typically protected by using a 10-'6 cancer risk level for a target risk. It
does not matter whether a child' s exposure is chronic or subchronic because cancer risk is considered

cunul ative over a lifetime, i.e., a 10-6 cancer risk |level would be considered appropriate whether the
exposures occurred over a few nonths or many years.

30 Note that the Tribes designation systemfor land use is different fromthe designati on system
specified in MICA

31 Personal communication, Eric Wniecki, EPA Renedial Project Manager, with Tom MKi nsey,
Tul al i p Superfund Coordinator, January 19, 1996

11.26 Comment: Commentor stated that chemicals with a | ow frequency of detection shoul d have been dropped
fromthe eval uation. [3]

Response: The purpose of the Streamined R sk Assessment was to identify the magnitude and | ocation of
exceedances of conparison nunbers including risk-based concentrations and anbient water quality criteria

for hazardous substances rel eased fromthe landfill. Considering the heterogeneous nature of a landfill (and
the associ ated | eachate leaving it), the appropriateness of elimnating a contam nant based on frequency of
detection is questionable. The magnitude of the detection nust also be considered in the risk assessnent
approach. If a contamnant is detected infrequently but has a very high concentration, an exposure risk stil
exists. Elimnating a contam nant, in nost cases, based on frequency of detection is not advocated by EPA
gui dance.

11.27 Conment: Conmentor stated that it is both incorrect and inconsistent with EPA's own Presunptive
Remedy Cuidance to apply a future industrial/conmmercial use scenario (wWith children at a day care facility)
to the Tulalip site and then use this scenario to identify risks which nust be nmitigated of f-source.
Comment or goes on to state that the future use specified (industrial/comercial) is not considered
appropriate for the Tulalip Landfill site because forner landfill sites are not expected-to support such
uses. [3]

Response: The Tulalip Site includes both on-source and of f-source areas. In light of the proposed future | and
uses identified in the Big Flats Land Use Program (Tul alip Tribes, 1994), exposure of children and adults

to both on-source and off-source areas is a reasonable scenario. See the Response to Conrment 11.5 for a nore
detail ed description of the proposed future |and uses for the site. Evaluation of potential off-source health
risks is appropriate and consistent with the Presunptive Renedy Qui dance. See Responses to Comments 11.14 and
11. 95.

EPA gui dance specifies that the Agency consider potential future uses of a cleanup site before a renedy
is selected to ensure that the selected renedy will not preclude potential uses that are inportant to the
local community (Future Use of Superfund Sites, EPA 1995c). See Response to Comment 2.7.2. EPA devel oped
this policy regarding future use because in the past, some of the cleanup decisions the Agency nade at
certain sites were criticized for preventing or inhibiting productive future use of the sites. EPA has
accordingly considered future uses in its approach to the Tulalip Site

Landfills remedi ated with covers have been devel oped for productive uses (e.g., parks) other than as a
landfill after the landfill has been closed and covered. EPA believes that nore landfill closures should be
designed to accomodate future use of the landfill surface. Reuse of previously contam nated property in a
manner that is protective of human health and the environnent is beneficial to the conmunity and goes



hand-i n-hand with EPA's national "Brownfield" initiatives. Renediating a site that is not conpatible with
sone type of future productive use (e.g., recreational use) is a loss to the community and society as a
whol e. Reuse of remedi ated property | essens the pressure on comunities to devel op undevel oped property.

The sel ected remedy includes institutional controls. These would include controls on use of the Site, such
as land use restrictions that limt or prohibit devel opnent or activities conducted on the Site so as to not
interfere with performance of the selected renedy, and to prohibit activities that are not protective of
human health and the environnent. Wen design and construction of the interimrenedy are conplete, EPA and
the Tulalip Tribes shall devel op and approve a docunent entitled "Routine Use of Tulalip ('Big Flats')
Landfill," the purpose of which shall be to ensure the continued integrity of the cover system This docunent
shall delineate routine site uses that may occur on the surface of the cover and uses that shall not occur

in accordance with the land use restrictions established in the interimROD. This docunment shall be
inplenented at the Site in perpetuity, or until EPA and The Tulalip Tribes deternine in witing that

inmpl enentation of the docunent is no | onger necessary at the Site. After the docunent is approved by EPA and
The Tulalip Tribes, the docunent can only be nodified by nutual witten agreement by both EPA and The Tulalip
Tri bes.

Any conmmercial or devel opnent activity on the landfill surface will require advance, witten agreenent
bet ween EPA and the Tribes to ensure the continued integrity of the cover systemand to ensure protection of
human health and the environnent.

A clearly visible sign shall be placed and maintained into perpetuity at the landfill entrance which

summari zes the activities that nay occur on the landfill cover, and shall also summarize the restrictions on
use, as described in the "Routine Use of Tulalip (Big Flats') Landfill" docunment. The sign shall include the
phone nunber of a Tribal officer or enployee who is famliar with the requirenents of the "Routine Use of
Tulalip ('Big Flats') Landfill docunment and is able to provide direction to potential users of the Site
regardi ng the docunent.

11.28 Comrent: Commentor noted that potential health risks fromchenicals in sedinents were estimted by
assuning that a child at a day care facility built on-site would be exposed to the sedi ments 250 days/year.
Comrentor stated that this is alnost certainly an overestimate of potential exposures because the sedinents
are tidally inundated and woul d require extensive stabilization and placenent of fill material prior to
construction of any buildings. [3]

Response: In the Stream ined Ri sk Assessment, EPA used reasonabl e, avail able risk-based concentrations (i.e.

those cal cul ated by EPA Region Il and presented in MICA) to address exposure a child may have at the Site,
in this case a commercial exposure. It is assuned that if a comercial facility frequented by children were
devel oped on the landfill surface, a child could reasonably wander into this area during the day while

pl ayi ng, receiving exposure during the estinmated 250 days/year. In addition, 250 days/year is a possible
exposure-frequency for a child recreational user if, for exanple, ballfields or other recreational facilities
were placed on the landfill surface (there are no avail able exposure default criteria which address a
recreational scenario). See Response to Comment 11.25

11.29 Comment: Commentor states that it is inappropriate to conpare off-source surface and subsurface
sedi ment data to soil screening values for an industrial site because off-source biological resources are not
directly exposed to on-source soils and sedinents. [3]

Response: Future commercial /light industrial devel opnment of the on-source area could facilitate chronic
exposure of off-source receptors to on-source contamnation. For this reason, it is appropriate to conpare

of f-source sedinent data to industrial risk-based contam nants. See the Responses to Comments 11.23 and 11.31
(first bullet).

If the comrentor is inplying that the off-source area is not inpacted by on-source contanination, see to the
Response to Conment 11.95 for a discussion of contamnate migration fromthe on-source area to the off-source
area

11.30 Conmment: Comment or states that using screening-level soil values to screen subsurface sedi nent data
assunes that sedinents will be routinely disturbed under the sane scenario as nentioned for surface
sedinents, and that this is an unlikely scenario. [3]

Response: Subsurface sedinments do not need to be routinely disturbed for there to be a chronic exposure
condition. One excavation event or other significant disturbance may be sufficient to permanently relocate
subsurface sedinments to the surface where they would be avail able for continued, chronic exposure

11.31 Comment: Commentor stated that the screening values used in the R sk Assessnent were inappropriately
applied to the nedia of concern, as follows: [3]



. Human heal th screening val ues based on industrial exposure were inappropriate to use because
they are based on | ong-term exposures that are unrealistic for the off-site sedinents

Response: EPA believes it is appropriate to assune that a person could have | ong-term exposures to off-source
sedi nents because on-source industrial devel opment nay require access to off-source areas, e.g., installation
of utility lines in off-source areas to support on-source devel opment. Al so, people working at a future
industrial/comercial on-source facility may elect to use the off-source area for recreati onal purposes such
as fishing, hiking and kayaki ng on a frequent basis.

. There are not enough fish in the area to sustain a harvest needed for chronic exposure,
therefore it is not reasonable to include screening for the fish ingestion pathway. [al so 2]

Response: The surface water criteria are based on ingestion of "organisns" (e.g., any edible seafood,
including fish, shellfish, squid), not just fish. EPA is not aware of any docunentation supporting the
comrentor's statenent that there are not enough fish available in the area of the landfill to sustain a
harvest needed for chronic exposure. The "Prelimnary Natural Resource Survey" (NOAA, 1991) prepared for the
Tulalip Landfill Site, states on page 7:

"Habitat in the Snohom sh River Delta supports substantial fisheries. There are several |arge
mgratory runs of salnmon in the Snohonish R ver. Pink, chum coho, and chinook salmon mgrate

through the area primarily from August to Decenber, although year-round mgration occurs. During
upstream mgration. Habitats near the site provide critical transition habitat where sal non nust
acclimate before noving froma salt environnent to freshwater nigratory pathways. During outmgration,
these habitats are used extensively by snolts and juveniles for nursery grounds.

Commercial Catch Areas 8a and Recreational Punch Card Area 8 are inclusive of the Snohom sh River Delta ...
In general, the annual comercial sal non catch has varied between roughly 1.0 and 1.7 mllion kg since 1986

An estimated 6 percent of the recreational catch of salnon reported for all of Puget Sound in 1988 was
harvested fromthis catch area".

See al so Response to Comment 11.24.

. EPA used EPA Region |11 R sk-Based Concentrations (RBCs) as a substitute for preparing a
conpr ehensi ve baseline risk assessnent.

Response: According to CERCLA, the NCP, and EPA presunptive renmedy gui dance, the stream ined baseline

ri sk assessnment that has been conpleted for this Site is appropriate and sufficient for evaluating the need
for an interimcontai nment renedy. Use of EPA Region IIl RBCs is an appropriate conmponent of the Streaniined
Ri sk Assessment. The EPA gui dance docunent "Streamlining the RI/FS for CERCLA Minicipal Landfill Sites (EPA
1990a) states on Page 3 that the scope of the baseline risk assessnent can be streantined or limted by
"identifying all pathways that are an obvious threat to human health or the environnent ... by conparing

Rl -derived contami nant concentration levels to standards that are potential chem cal -specific ARARs for the
action... Wen potential ARARs do not exist for a specific contam nant, risk-based-concentrations should be
used." [enphasis added]. Consequently, Region 10 used the Region 3 risk-based concentrati ons because Regi on
10 consi dered the exposure assunptions and target risk levels used in the Region 3 risk-based
concentrations to be appropriate for the Tulalip Site. See Response to Conment 11.37.

The Streamined R sk Assessnment is not a "substitute" for a conprehensive baseline risk assessnment. The
Stream ined R sk Assessnent is for decision naking regarding an interimaction for the contai nment of the
landfill on-source area; the conprehensive baseline risk assessnent will be used in deciding whether

addi tional clean-up will be necessary in the off-source wetlands surrounding the landfill.

11.32 Comment: Commentor requested a detail ed discussion of the assunptions underlying the U S. EPA Region
3 screening val ues and the MICA val ues, including an explanation of any changes made in the exposure
paraneters used in cal cul ating these values. [3]

Response: EPA made no changes in the Region 3 paraneters or the MICA paraneters used to cal cul ate risk-based
concentrations, nor was any reference nade to changes. Therefore, EPA refers the reader to the Region 3
docunent for conplete docunentati on of the derivation of these values. The reference for the Region |11
values is: EPA Region Il R sk-Based Concentration Table (EPA, 1994). The reference for the MICA val ues is:
Model Toxics Control Act O eanup Levels and R sk Cal cul ations (CLARCII) Update (Ecol ogy, 1995). See the
Response to Comment 11.31 (last bullet).

Fol | owi ng preparation of the draft Streamined R sk Assessment in March 1995, EPA Region 3 revised its soil
ri sk-based chenical concentrations. For conparison purposes, these updated val ues have been incor porated
into Tables and Figures in the interimRCOD, where appropriate, and exceedances of these val ues were
conpared to what was reported using the 1994 val ues. Using the updated (1995) val ues, the follow ng



exceedances were found

Sur f ace Soi l

Cheni cal Frequency of Exceedances
Aroclor 1242 2/ 106

Arsenic 91/ 93

Benzo( a) pyr ene 3/ 106

Beryl I'i um 2/ 106

Chrysene 1/ 106

Hept achl or epoxi de 1/ 106

Subsur face Soi

Chenmi cal Frequency of Exceedances
Aroclor 1242 2/ 19
Arsenic 17/ 17
Benzo( a) pyrene 3/ 20

See al so Response to Comment 11. 33

11.33 Comment: Commentor requested nore docunentation of the rationale used to identify current and future
exposure scenarios, exposure pathways, and exposure paranmeter assunptions. In addition, it was requested that
sanpl e cal cul ati ons be presented, show ng how screening val ues were derived. [3]

Response: Wiile the Site is currently closed, the Site, as well as surrounding areas, have been used for
recreation in the past. Potential future use scenarios for the on-source and off-source areas were identified
in the Big Flats Land Use Program document (Tulalip Tribes, 1994) referenced in the Streanlined R sk
Assessnent. Specifically, the on-source area is proposed by the Tulalip Tribes for industrial use in the
future, and the off-source area is proposed for use as a "conservation" area. See Response to Comment 11.5
for a description of potential future site uses.

The Streamined R sk Assessnent also |listed references for the risk-based concentrations used. These

ref erences contain conplete docunentati on of equati ons and exposure paraneters used in conputing risk-based
concentrations. Because no nodifications were made to these concentrations in preparing the Streanlined R sk
Assessnent, it was not necessary to reiterate this information in the Streamined R sk Assessnment. Detail ed
informati on on how sonme of the ecol ogi cal "conparison nunbers” were derived is included in the Appendices A
and B of the Streamined Ri sk Assessnent. However, the Novenber 1994 and Cctober 1995 EPA Region Il RBC
Tabl e and the MICA RBC Tabl es have been added to the AR in response to the commentor's request. Included in
these tabl es are the exposure assunptions and nethods used to cal cul ate RBCs.

11.34 Comment: Commentor requested that rational e be provided for the assunption of a three percent lipid
concentration in fish in calculating water quality standards. Commentor asked if this was a site-specific
assunption. [3]

Response: Justification for the assunption of a three percent |ipid concentration in fish is provided in
Section 3 of the Streamined R sk Assessnent in the reference cited for the surface water conparison nunbers.
The three percent lipid concentration is a national default value (Water Quality Standards; Establishnent of
Nurmeric Oriteria for Priority Toxic Pollutants; States' Conpliance Final Rule. 40 CF. R Part 131, Decenber
22, 1992), not a site-specific assunption

11. 35 Comrent: Commentor states that the use of EPA's conservative arsenic screening criterion of 1.6

ng/ kg not only msapplies its own guidelines, as set forth by EPA Region 3, but is also inconsistent with the
nore site-specific State of Washington cl ean-up regul ati ons. The Mdel Toxics Control Act has a cl eanup
standard of 57 ng/kg for arsenic. [3]

Response: The RBCs for soil ingestion of arsenic at industrial sites, as provided in the Region Il RBC
Tabl es, was used appropriately. These val ues do not constitute cleanup levels, but were used to eval uate
and identify areas at the site where exceedances occurred. Al so used for this purpose was the MICA nethod C
arseni c risk-based val ue of 57 ng/kg and the background | evel of 7.3 ng/kg, identified by the Department of
Ecol ogy for the Puget Sound Basin. Throughout the Streaniined R sk Assessnent, the nore conservative val ues
were used appropriately and were inparted greater weight in the evaluation process. For some constituents
these were MICA val ues; for others, values fromthe RBC Tabl es. See Response to Commrent 11.10



11.36 Comment: Commentor stated that according to MICA, the risk-based screening value for arsenic in soi
is lower than the natural background concentration. [3]

Response: The EPA risk-based concentration in soil is lower than the established regional background
concentration. For this reason, both the MICA risk-based concentrati on and the established regi onal
background concentrati on were used for conparison in the Streamined R sk Assessnent.

11.37 Comment: Commentor stated that it was paradoxical that EPA screening values for carcinogens were
adjusted to a reference risk value of 10-6 to account for the presence of children, yet MICA val ues
cal cul ated for children under a daycare scenario use a 10-5 cancer risk level. [3]

Response: Section 3 of the Streamined R sk Assessment text acknow edges the fact that different cancer
benchmarks were used by EPA, as provided in the Region 3 or MICA Tables, to cal cul ate risk-based
concentrations and expl ains why both sets of values are reasonable to consider for the site.

In using EPA Region 111 risk-based concentrations, chem cal concentrations associated with target levels of a
10-6 cancer risk and a hazard quotient of 1.0 were selected for each chemcal. It is unlikely that EPA would
in any case select |ess conservative values for a streamined baseline risk assessnment, since the effect of
the presence of multiple chemcals and nedia are not taken into consideration using table values. In fact, it
is recoomended by EPA Region 10 that target values of a 10-6 cancer risk and a hazard quotient of 0.1 be used
for screening values. Therefore, it can be argued that the risk-based concentrations used in the Streaniined
Ri sk Assessment were definitely not unduly conservative for the intended-purpose

Soi |l cleanup standards for "industrial" sites, provided in WAC 173-340-745 were not considered for this site
because the Tulalip Landfill does not nmeet MICA's definition of an "industrial" site. The definition of an
"industrial" site, as defined in the Decenber, 1995 pronul gated MICA regul ati on SE 6123 (i.e., the "Ports
Bill") which becomes effective in February, 1996 as foll ows:

"I ndustrial properties" neans properties that are or have been characterized by, or are to be
commtted to, traditional industrial uses such as processing or nmanufacturing of materials, narine
termnal and transportation areas and facilities, fabrication, assenbly, treatnent, or distribution
of manufactured products, or storage of-bulk materials, that are either

(a) Zoned for industrial use by a city or county conducting |and use planning under chapter
36. 70A RCW or

(b) For counties not planning under chapter 36.70A RCWand the cities within them zoned
for industrial use and adjacent to properties currently used or designated for industrial
pur poses. "

The Tulalip Landfill does not neet this definition

Because the conparison of residential MICA cl eanup standards to the site was not deened warranted, EPA

deci ded to use the equations and exposure assunptions given in WAC 173-340-740(4)(b)(iii) for
commercial/industrial sites to establish risk-based concentrations for conparison in the Streamined R sk
Assessment. However, the risk-based concentrations cal cul ated using the paraneters listed in this standard

do not represent MICA cl eanup standards because other factors such as additional exposure pathways (other
than soil ingestion), protection of anbient water and surface water and cumul ative risks would have to be
consi dered pursuant to MICA regul atory provisions. These additional factors could render final cleanup |evels
nore conservative than the screening val ued used for the Streamined R sk Assessnent.

The commentor al so questioned the validity of using a target value of 10-6 (for carcinogens) for one set of
ri sk-based concentrati ons (the EPA Region Il RBCs) and 10-5 for the other (MICA RBCs). The conmentor
asserted that EPA only used the Region Il RRCs because they were nore stringent than MICA". In fact, the
target value used for carcinogens is only one of many differences in the factors used to calculate the
different RBCs. EPA uses the sane target value for carcinogens for both industrial workers and residents

in order to equally protect both groups. The differences in risk-based concentrations cal cul ated by EPA
Region Il and MICA stens fromthe differences in the assuned exposure durations, rates, ages, etc. The
factors used by both groups are default val ues- neither can be said to be specific to the Pacific Northwest.
one simlarity between the risk-based concentrations cal cul ated by EPA Region Il and MICA are that they
both use a target value of 1.0 for noncarcinogenic effects. The net result of the use of different exposure
factors by EPA Region Il and MICA is that MICA risk-based concentrations are nore conservative for
noncar ci nogens and EPA Region |11l risk-based concentrations are nore conservative for carcinogens.

Because the assunptions used by both EPA Region Il and MICA were determ ned to be reasonable for this site,
it was prudent to use both sets of RBCs for conparison in the Streamined R sk Assessment. See Response to
Comment 11. 38



See al so Responses to Comments 11.10 and 11.31

11.38 Comment: Commentor stated that the MICA val ues presented in Table 3-1 of the Ri sk Assessnent
docunent are residential, not industrial values. Comrentor further notes that residential screening val ues
are inappropriate to use to evaluate future | and use, because future use of this site will not be
residential. [3]

Response: EPA has not used any residential conparison nunbers in the Streamined R sk Assessnent. The MICA
nunbers presented in Table 3-1 of the Streamined R sk Assessnent are industrial nunbers, as indicated. The
comrentor has incorrectly interpreted the MICA risk-based concentrati ons. MICA has two "industrial" risk-
based concentrations for soil. One set of concentrations, in sone industrial/conmrercial situations, is
derived usi ng net hodol ogy presented in WAC 173-340-740, Method C (the concentrations used in the Streamined
Ri sk Assessment). The other concentrations defined as soil cleanup standards for "industrial" are cal cul ated
usi ng WAC 173-340-745. Using MICA regul ations, the Tulalip Landfill site does not qualify as "industrial"
under WAC 173-340- 745, but does qualify as an "industrial/comercial" site as described in WAC 173-340- 740
(1)(c). The reviewer is directed to WAC 173-340-740 (1)(c), where the classification "industrial" is used to
descri be the conparison nunbers derived under Method C. Residential conparison nunbers were not used in the
Streanm ined R sk Assessnent. See al so Responses to Comments 11.10, 11.37 and 11. 44.

11.39 Comment: Comrentor stated that Figure 3-1 in the R sk Assessment inappropriately depicted "direct
contact by humans" as a rel ease mechani smfor contam nants. [3]

Response: The commentor has misinterpreted the information presented in Figure 3-1. In this figure, "direct
contact" represents a process by which soil has becone contaminated fromlandfill waste (i.e., soil is in
direct contact with landfill waste). In this context, it is a prinary rel ease nechani smto hunans.

11.40 Comment: Commentor noted that the conceptual site nbdel indicated that exposure to on-source soi
was not a conpl ete exposure pat hway, but that associated text stated future recreati onal use of the site was
possi ble. Correction of this inconsistency was requested. [3]

Response: The commentor has accurately pointed out an inconsistency between what is presented in Figure 3-1
and the acconpanying text of the Streamined R sk Assessment. Figure 3-1 should indicate that exposure to
on-source surface soil is a viable exposure pathway for current/future recreational users. However, this

i nconsi stency has no effect on the results of the Streanmlined R sk Assessnent because there are no conparison
nunbers avai l abl e whi ch address recreational exposure. However, pursuant to MICA WAC 173-340-740(1)(d),
cleanup levels for recreational sites shall be at |east as stringent as WAG 173-340-740 Method C cl eanup

| evel s.

11. 41 Comrent: Commentor stated that the surface water screening criteria used for 1,2-dichl orobenzene and
the soil/sedinent screening val ue used for chlordane are incorrect in Table 3-1 of the R sk Assessnent. [3]

Response: Both values are correct as presented in the Final Streamined R sk Assessnent.

11.42 Comment: Commentor stated on page 3-17, Section 3.3, 1st sentence, that "there were" shoul d be
deleted in the first sentence. [3]

Response: EPA has noted the comrentor's grammatical edit.

11.43 Comment: Commentor stated that the second sentence in the fourth paragraph on page one of the
Executive Summary shoul d contain a caveat indicating that access to the site does not necessarily translate
to a health concern based on chenmicals identified in on-source nedia. [3]

Response: EPA believes that adding the caveat suggested by the commentor woul d be nisleading. Many sanpl es
taken from on-source surface water (R |eachate seep SP01, and the five 1988 surface water sanples), and R
data fromthe perinmeter |eachate seeps exceed conpari son nunbers that are considered to be protective of
human health and the environnent. Therefore, EPA has concluded that potential risks to human health and the
environnent are present at the Site. In addition, exposure to antibiotic-resistant m crobiol ogi cal pathogens,
whi ch have been found in on-source surface water, may be a potential health concern

11.44 Comment: Commentor stated that the soil screening nunber listed for chrysene is the residential, not
the industrial screening value, and that using the industrial screening value of 18,000 ug/kg, no criterion
exceedance woul d be found. [3]

Response: No residential conparison nunbers were used in the Stream i ned R sk Assessnent. The soil risk-
based concentration identified for chrysene is an industrial/conmercial risk-based concentration, as
defined in WAC 173-340-740. It is not a residential concentration



The ri sk-based concentration suggested by the commentor is for industrial sites as defined at WAC
173-340-745. As explained in paragraph 11.10 above, the Tulalip Landfill Site does not neet MICA's criteria
for using the industrial standards, and so the nore stringent commercial/industrial standards at WAC
173-340- 740 were used. See Response to Comments 11.10 and 11.38

Ecol ogi cal Eval uation Conmments

11.45 Comment: The commentor questioned if the list of species identified as being on site was conpl ete,
and requested that a reference be provided for any ecol ogi cal survey work conducted at the site. [3]

Response: The list of species at the site is based on review of information sources (E&E, 1988, and NQOAA
1991) for the area. In addition, EPA REAC performed an ecol ogi cal survey in 1992 (Weston, 1992). This
reference is included in the final Streanined R sk Assessment document. These docunents are included in
the AR for the interimROD. The list of species is not a conplete list. Instead the list is a |list of
exanpl es of species identified as being on site based on previous investigations.

11.46 Comment: Commentor stated that EPA nmade nunerous conservative assunptions regarding the current or
past presence and habitats of various organi sns and species around the site. [3]

Response: Information relating to organisnms and species at the Tulalip Site were obtained fromindependent
bi ol ogi cal surveys. No assunptions were nmade regarding the habitat types and organisns at the site. Pl ease
refer to Prelimnary Natural Resource Survey, Tulalip Landfill, Mrysville, WA National Cceanic and

At nospheric Administration, 1991 (NOAA, 1991); and Draft Prelimnary Site Assessment of the Tulalip Landfill,
Letter fromR Henry (Weston REAC) to D. Charters, Septenber 8, 1992 (Wston, 1992).

11.47 Comment: Commentor stated that the conceptual site nodel was confusing and requested that separate
figures be provided for aquatic, terrestrial, and estuarine ecosystens. Commentor further noted that no
expl anation was given for how the dernal contact pathway woul d be evaluated for terrestrial birds and
manmmal s. [ 3]

Response: The arrows have been nodified in the referenced Streamined R sk Assessment (Figure 4.1) to
provide better clarification. O herwi se, EPA believes the figure is self-explanatory. The purpose of this
nodel is to show interactions. Separate figures woul d defeat this purpose, therefore the figure was not
changed. The snall mammal and bird dermal pathway will not be eval uated separately from other pathways
because the fur/feather barrier would prevent nost of the exposure. However, any cleaning/preening behavior
that results in ingestion of particulates that adhere to fur/feathers is considered in the ingestion pathway.

11.48 Comment: Conmentor stated that the conceptual site nmodel illustrates pathways of concern that are
not appropriate or even plausible for selected nedia. Conmentor |listed the follow ng specific concerns: [3]

. Under the terrestrial on-source soil pathway, nammals are exposed through the ingestion of
water; the nedia of concernis soil, not water for this pathway.

Response: In the final Streamined R sk Assessnent, a separate exposure nediumexists for water; therefore,
the ingestion of water exposure route was renoved fromthe on-source soil exposure medi um

. Under the | eachate pathway for aquatic organi sns, ingestion of soil/sedinment is |listed. Because
lachate is considered a water matrix, clarify how fish and invertebrates are ingesting soil or
sedi ment .

Response: Leachate contains soil/sedinent particulates and these are potentially ingested along with the
ingestion of |eachate. This pathway is especially relevant for filter-feeding organi sms such as clans.

. Clarify the above bulleted itens as they pertain to the aquatic receptors in both on-source
surface water and of f-source surface water nedia.

Response: The exposure routes listed are appropriate for the nedia listed. The exposure media are consi dered
all-inclusive. There may be nmultiple exposure routes in an exposure nedium For exanple, in the surface water
nedi um there may be ingestion of sedinent/soil particul ates suspended in the surface water. To address the
range of exposure possibilities, all potential routes were included in the figure

See Response to Conmment 11.51

11. 49 Comrent: Commentor requested that the results of the evaluation of on-source groundwater sanpling
be di scussed for ecol ogical receptors. [3]

Response: The Zone 1 groundwater exits the perineter landfill bermin the formof |eachate; therefore, the



Zone 1 groundwater was eval uated to determ ne chenmicals of potential ecological concern. Zone 1 groundwater
is also driven downward into Zone 2. Zone 2 groundwater exits into the sloughs and coul d adversely affect
bottom dwel | i ng organi sns. Both Zone 1 and Zone 2 groundwater were eval uated for ecol ogi cal receptors by
conparison to federal AWX and state surface water standards. See the Responses for Comrents 11.116 and

11. 117 regarding dilution and m xi ng zone issues.

11.50 Comment: Conmentor stated that the exposure pathways |isted on page 4-1 should be presented as
assunptions, not as definitions of exposure, because sone of the |isted exposure pathways are not pl ausible.

[3]

Response: EPA disagrees. Al of the exposure pathways |listed are plausible, therefore they are appropriately
referred to as "potential" pathways. It is assumed that these exposure pathways may result in an adverse
effect fromchenicals of concern at the Landfill. This discussion is a brief synopsis of potential exposure
pat hways based on current scientific know edge in ecol ogical risk assessnent.

11.51 Commrent: Commentor requested that an expl anati on be provided di scussing why only certain exposure
pat hways were evaluated in the R sk Assessnment. In addition, the coomentor stated that there is no evidence
in the Risk Assessnment that direct contact with soil by carnivorous rodents was eval uated, as stated in the
text. [3]

Response: Under the presunptive remedy approach, it is "not necessary to eval uate whether the contai nment
remedy addresses all pathways and contam nants of concern associated with the source" in the Streaniined R sk
Assessnent (EPA, 1993a). The purpose of the conceptual site nodel is to illustrate the potential pathways for
inclusion in the Streamined R sk Assessnment. The nost probabl e scenari os were chosen for eval uati on. For
exanmpl e, plant, aquatic organism (fish and invertebrates), and snall nammals were evaluated in the
Streanml i ned R sk Assessnent. Exposure pathways included ingestion and plant uptake/sorption. These are both
maj or pathways and there is literature available to associate effects with contam nant concentrations. Direct
contact with soil was eval uated through the ingestion pathway.

11.52 Conment: |In general, the commentor either did not agree with the "screening val ues, requested
additional "criteria" or requested additional clarification regarding the "criteria”. Al so, the comrentor had
the follow ng comrents on specific "screening criteria" used in the evaluation: [3]

General Response: Table 4-1 was updated in the Final Streamined R sk Assessnent for the Interi m Renedia
Response with all the current EPA Anbient Water Quality Oriteria (AWX), including those for both dissolved
and total nmetals. Average water quality values were used for pH (7.8) and hardness (100 ppm CaC38) because
these values are within site-specific ranges (5.9 - 8.0 pH 76-1171 ppm CaCO and are typical of nost surface
waters in the U S. Newcriterion values resulted in additional exceedances; criterion changes did not change
the final results. Appendix B contains a sunmary of the derivation of AW

Speci fic Responses to the bulleted comments are provided in order, as follows:
. The surface water marine criterion used for 1,2-dichl oroethane was incorrect.

Response: The criterion for 1,2-dichloroethene was corrected in the final Streamined R sk Assessnent
docunent .

. Marine and/or freshwater toxicity val ues avail able from EPA for dichl orobenzenes
2, 4-di net hyl phenol , acenapht hene, fl uoranthene, naphthal ene, phenol, DDD, DDE, alum num and
silver are not all listed

Response: The requested criteria were added in the final Streamined R sk Assessnent docunent.

. The surface water nmarine criterion used for lindane is incorrect.

Response: The criterion for |indane was corrected in the final Stream ined R sk Assessnent docunent.

. The pH used in the calculation of the criterion for pentachl orophenol should be stated
Li kewi se, the hardness used to calculate the criteria for hardness-dependant heavy netal s
shoul d be referenced. Commentor stated that a hardness of 100 ppm CaCO03 is | ow considering the
salinity of waters proxinmate to the landfill.

Response: Average water quality values were used for pH (7.8) and hardness (100 ppm Ca®)3) because these
values are within site-specific ranges and are typical of nost surface waters in the U S



. There are cases where acute criterion values are incorrectly referenced as chronic, and vice
versa. This conment applies to values for 1, 2-dichlorobenzene, 1, 3-dichlorobenzene, 1, 4-
di chl or obenzene, gamma-BHC, 4, 4-DDT, arsenic, cadm um copper, cyanide, |ead, mercury, nickel,
sel enium thallium and zinc.

Response: The listed criteria are correctly referenced in Table 4-1 in the final Streamined R sk Assessnent.

. The use of a narine surface water criterion for chrom um based on chromiumWVl is inappropriate.
Comment or asked for justification for the use of this value. Comentor stated that only
chromumI1lIll (not chromumW ) would occur in oxygenated surface water.

Response: Specific metallic speciation studies were not perforned during the remedial investigation.
Therefore it is not known what the chromuml|Il levels are at the site. In addition, there is no chronic
criterion for chromumIll for saltwater. EPA believes it is reasonable to assune that the chrom um VI
chronic criteria would be protective of nost aquatic organisns, therefore it was used.

. In contrast to what is stated in the Ri sk Assessnent, the chronic toxicity of zinc is
affected by hardness. In addition, the coomentor noted that the nost recent anbi ent water
quality criterion for zinc was published in 1987, not 1980.

Response: Average water quality values were used for pH (7.8) and hardness (100 ppm Ca®3) because these
values are within site-specific ranges and are typical of nost surface waters in the U S Reference to the
AWQC 1987 zinc docunent is noted, however the process of deriving AWX has not changed.

. EPA incorrectly stated that aldrin | evel s exceeded EPA anbient water quality criterion. Aldrin
| evel s exceed the Washi ngton standard, but not the EPA standard.

Response: There are no EPA chronic criterion for aldrin; however, there are EPA chronic criteria for
dieldrin. Because aldrin is metabolically converted to dieldrin by aquatic organisnms, toxicity is attributed
primarily to dieldrin. The Washington state water quality criterion was used for aldrin, since there is

no EPA chronic criterion. However, aldrin levels at the site exceeded the Washington State chronic criterion
and the EPA chronic criterion for dieldrin.

. The freshwater chronic criterion for PCBs is incorrect.
Response: The criterion for PCBs is correct in the final Streamined R sk Assessnment docunent.

. There are dissolved nmetals criteria avail abl e under the Washi ngton Water Quality standards
whi ch shoul d have been used.

Response: The final Streamined R sk Assessnment docunent includes Washi ngton water quality standards
for both dissolved and total netals.

. The marine chronic criterion used for heptachl or epoxide is incorrect.

Response: The criterion for heptachlor epoxide is correct in the final Streamined R sk Assessnent
docunent .

. Marine chronic criteria was inappropriately used to screen on-source surface water for the
followi ng chem cal s: phenanthrene, chrom um copper, cyanide, nickel, and zinc. in addition,
nmari ne chronic criteria was inappropriately used to screen on-site groundwater for the
follow ng chem cals: heptachlor, endosulfan ||, zinc, mercury, copper, chrom um |ead, cyanide,
and ni ckel .

Response: The final Streanlined R sk Assessment has been revised so that on-source surface water data is
conpared only to freshwater conparison nunbers. The groundwater was appropriately screened agai nst narine
AWQXC because the groundwater exits into an estuarine environment.

11.53 Comment: Commentor stated that the on-source pooled water is epheneral and would not sustain a
bal anced community of aquatic organi snms. Therefore, anbient water quality criteria are not appropriate
"screening" tools for evaluating these waters. [3]

Response: The on-source surface water on Tulalip Landfill consists of sem -permanent ponded and saturated
areas capabl e of supporting aquatic life. Anphibian, reptilian, and aquatic organisns may be in the ponded
areas of the landfill. Qobviously, there are no salnonids in the on-source surface water; however, it is

appropriate to screen agai nst AWX because the AWXC are designed to protect a |arge range of aquatic
organi sns. See Appendix B in the Streanmined R sk Assessnent, "Derivation of Chem cal -Specific AWQC' for



nore informati on about the AWXC

11.54 Comment: Conmmentor suggested EPA inappropriately used outdated criteria for "screening" sedi nment
toxicity (i.e., AETs) and should have used the current State SMS5. Commentor argued that the EPA' s stated
rationale to not use the SVM5 due to the unavailability of dry-weight data and total organic carbon data is
invalid. [3]

Response: The AETs and the SMs val ues are functionally equivalent, therefore either value can be used
interchangeably. In Washington State, if a particular sanple has an associated total organic carbon (TCC

val ue outside of the 0.5-3.0 range, AETs are used, in addition to SM5, for conparison to site data. Because
many of the Tulalip sanples have TOC nunbers outside of this range, EPA considers conparison of site data to
the AETs nunbers to be an appropriate methodol ogy. EPA believes conparison of site data to AET nunbers is
sufficient for the Stream ined R sk Assessnent. The conpari son nunbers for sedi nent were based on the dry-
wei ght nornal i zed AET concentrations (PSEP, 1988). AETs were used in place of the Washington State Sedi nent
Managenent Standards (SMS) (Chapters 173-204 WAC) in this assessnment because the site data were reported on a
dry-wei ght basis. The database for site data collected during the Rl was not conpleted at the tine of the
Draft Final Tulalip Landfill Ri sk Assessment for InterimRenmedial Action; nor were the Round 2 sedi nent data
in the database (received Cctober 24, 1995). Sanpl e-specific TOC nornalization will be perforned in the
conpr ehensi ve baseline risk assessnent to determ ne which sanples can be conpared to the SMS (i.e.
nornal i zati on can only be perforned in the TOC range of 0.5-3.0 percent).

11.55 Comment: Conmentor asserted that exceedances of the "screening val ues" does not de facto indicate
that "adverse affects are expected to occur." Commentor suggested that any observations of exceedances of
"screening values" may indicate a potential for adverse effects. [3]

Response: EPA believes that exceedances indicate a potential for adverse effects.
11.56 Comment: Commentor had the foll owing comments on the shrew nodel : [ 3]

. Comrent or requested an additional explanation regarding why the terrestrial model used for
organi ¢ chem cals could not be used for inorganic chenicals.

Response: This nodel probably coul d be devel oped for inorganic chem cals. However, there were already a
nunber of conpari son nunbers available for inorganic chenmicals, so it was not necessary to devel op a nodel
for inorganics. Therefore, the nodel was only used for organic chenicals.

. Comrentor stated that the units do not bal ance in the equation used for estimating the daily
soil ingestion rate of a shrew.

Response: The equation bal ances. The food ingestion rate should be 3.0 kg eart hworm kg body wei ght/day.
The conversion factor has already been incorporated into the equation. For additional clarification, consult
the associated text on page A-4 of the Streanmlined R sk Assessnent.

. Commrent or requested a reference to support the assunption that the shrew diet consists of 50
percent eart hwor ns.

Response: This was a conservative assunption as stated in the Stream ined Ri sk Assessnent. It is likely that
the actual percentage exceeds 50% The WIdlife Exposure Factors Handbook (EPA, 1993b) referenced on page 5-3
of the Streamined R sk Assessnent |ists earthworns, slugs, snails, and ground-dwelling insects as naking up
over 50 percent of the shrew s diet, so 50%was used in the Streamined R sk Assessnent as a conservative
assunpti on.

. Comment or requested clarification regarding which units are in wet weight, and which are in dry
wei ght .

Response: The docunent has been clarified wth respect to dry weight verses wet weight. As a point of
clarification, earthwormwet weights were converted to dry weights.

. Comment or was unabl e to duplicate the calculated soil ingestion rate.

Response: The soil concentration is calculated correctly. The equation is 3.0 (kg fresh food/day) (daily
food ingestion rate) X 0.5 (kg earthworni kg fresh food) (proportion of diet that is earthworns) X 0.1 (kg
soil/kg dry weight of earthworm) (amount of soil in earthworn) = 0.15 kg/ kg body wei ght/day (soil ingestion
rate). The conversion factor is already incorporated into the equation and the ingestion rate is 3.0 kg
eart hwor i kg body wei ght/day. Earthwormwet weights were converted to dry wei ght



. Comment or requested clarification regarding why the shrew food ingestion rate was different
fromthe shrew daily food ingestion rate

Response: The food ingestion rate and the daily food ingestion rate are the same. There is a range in the
daily food ingestion rate (1.3 to 4.5 tinmes the body weight). For the purposes of devel opi ng ecol ogi ca
conparison nunbers, it was assumed the shrew consumes three tines its body weight (3.0 kg earthworm kg body
wei ght/day). See page A-4 of the Streaniined R sk Assessment for additional clarification

. Comment or requested nore infornmation regarding the cal culati on of the ecol ogi cal RBCs.
Comrent or was unabl e to reproduce the RBCs cal culated for PCBs and DDT

Response: Exanpl es of cal cul ati ons of ecological soil RBCs are as follows. Detailed information regarding
the derivation and cal cul ati on of ecol ogical soil RBCs can be found on pages A-1 through A-5 of the
Streantined R sk Assessnent. The bi oaccurul ation factor for PCB (20) is nultiplied by the food ingestion
rate (3.0) and the soil ingestion rate (0.15) is added to this to calculate a total daily intake. In this
case the total daily intake is 60.15 = [(20 X 3.0) + 0.15]. The toxicity reference value (TRV) for this
chemcal is 10.0. The TRV (10.0) is then divided by the total daily intake value (60.15) to get a RBC of
0. 1662 ug/ kg or 166.2 ng/kg. This nunber is rounded to the nearest whole nunber for the final RBC of 170

ngy/ kg

The bi oaccumul ation factor for DDT (5.1) is multiplied by the food ingestion rate (3.0) and the soi

ingestion rate (0.15) is added to this to calculate a total daily intake. In this case the total daily intake
is 15.45 = [(5-1 X 3.0) + 0.151]. The toxicity reference value (TRV) for this chemical is 0.1. The TRV (0.1)
is then divided by the total daily intake value (15.45) to get a RBC of 0.0065 ug/kg or 6.5 ng/kg

11.57 Comment: Commentor stated that the text has not shown that plants are nore sensitive to inorganics
than shrews, and therefore the shrew nodel shoul d have been used to derive RBCs for inorganic chenicals. [3]

Response: EPA agrees that this nmodel probably could be devel oped for inorganic chem cals. However, there were
al ready a nunber of conparison nunbers avail able for inorganic chemcals, so devel opment of the nodel for
this purpose was not necessary. Therefore the nodel was only used for organic chem cals. The sensitivity of

pl ants verses shrews is dependent on the chemical being evaluated. Therefore, chenical sensitivities were not
investigated as part of the Streanlined R sk Assessnent.

11.58 Comment: Commentor requested clarification of the statenents nade in Section 4.7 of the Ri sk
Assessnent. Commentor thinks EPA has inappropriately suggested that there is evidence of plant nortality at
the Site, and states that discussing vole survival in the context of plant toxicity is inappropriate.
Comrentor al so states that contrary to what EPA has stated, there is no evidence of a |oss of shrews at the
site, and that there is not enough scientific evidence available to indicate that chem cals such as PCBs are
affecting organisns at a higher trophic level. [3]

Response: EPA is stating that there is potential for adverse effects based on the chemical concentrations at
the Site. Potential adverse effects based on nunerous exceedances of risk-based criteria are discussed in the
Streanm ined R sk Assessnent. However, additional text, discussing the ecological significance of exceedances
of the risk-based criteria, was added to this section in the Final Streanlined R sk Assessment docunent to
clarify that potential nortality to lower trophic levels (e.g., plants) nay have a negative inpact on

hi gher trophic levels (e.g., voles). Exposure to higher trophic levels will be evaluated in the conprehensive
baseline risk assessnment. It is general scientific know edge that bioaccunul ative conpounds such as PCBs can
adversely affect organisns in higher trophic levels (EPA 1993b; Wston, Wston, 1995b). See Response to
Comrent 11. 60

11.59 Comment: Commentor stated that nore references are needed to substantiate the adequacy of the RBGCs

selected for the protection of biota exposed to netals in soil. Comrentor asked if plants are nore sensitive
to netals in the soil, as opposed to avian and rmammal i an receptors who are exposed through a soil-based food
chain. [3]

Response: Comparison nunbers, with associated references, for inorganics are presented in Table A-1. From
these references, a range of conparison nunbers were identified. Fromthis range of conparison nunbers, an
average was determned and used in the Stream i ned R sk Assessnent.

In this Streamined R sk Assessment, which relies upon conparing site contanminant |evels to conparison
nunbers, EPA believes it is not necessary to evaluate birds and mammal s with respect to inorganics because
the presunptive remedy does not require all exposure pathways or receptors to be eval uated. Because pl ant
conpari son nunbers were readily available for the Stream ined Ri sk Assessnent, these were used to streanline
the risk assessment. Bird and manmal tissue will be evaluated in the conprehensive baseline risk assessnent.
See Response to Comment 11.16



11.60 Comment: Comment or requested an expl anati on of what constitutes ecol ogical significance for effects
in plants. '[3]

Response: Typically the md-range of potentially deleterious effects were chosen as RBCs. Ecol ogi ca
significance in this context refers primarily to death. Effects such as "reduced wei ght" woul d probably not
be ecologically significant. This was only chosen if other benchnmarks bracketed (were hi gher and | ower than)
this value. Plant nortality is an exanple of an ecologically significant effect. Therefore, exceedances of
these RBCs indicates that there is a potential for adverse effects to plants (and possibly plant consuners)
at Tulalip Landfill. For exanple, if copper concentrations at the site are higher than the 100 ppm benchmark
that indicates excessive toxicity to plants, this indicates there are potential detrinmental effects at the
Site fromexposure to copper. There were soil sanples in the off-source soil that exceeded the 100 ppm
benchmark with concentrations of 129 and 135 ppm

11.61 Conment: Conmentor asked for justification for the assunption that terrestrial biota would be in
contact with chemicals in soils to depths up to 1.5 feet. [3]

Response: Terrestrial organisns, particularly burrow ng organisns (nole, otter), regularly contact soils to
depths of 1.5 feet (EPA, 1993b). In addition, burrowing activity often results in the physical transport of
deeper soils to the surface, which exposes non-burrow ng organi sns as well.

11. 62 Comrent: Commentor stated that in contrast to what EPA has stated, data is available for inorganic
chem cal s whi ch addresses toxicity to mammal s and birds. [3]

Response: A quantitative evaluation of birds and manmmal s was outside the scope of the Streanlined R sk
Assessnent. EPA expects to evaluate, quantitatively, bird exposure and manmmal tissue in the conprehensive
basel i ne ri sk assessnent.

11.63 Comment: Commentor stated that it is inappropriate to conclude that el evated chem cal concentrations
may be a cause for the |lack of sensitive species at the site. [3]

Response: El evated concentrations of chem cals can adversely affect ecol ogical organisns, especially
sensitive species (anphibians, great blue heron, mnk) and sensitive |ife-stages (juvenile). For exanple,
mnk are very sensitive to el evated PCB concentrati ons. PCBs have been detected in | eachate seeps, surface
and subsurface soils, fish tissue and nmammal tissue at the Site. Some of these sensitive species (anphibians,
great blue heron) have been observed in the vicinity of Tulalip Landfill (NQGAA, 1991 and Weston, 1992).
Exposure of mink to even very |ow concentrations of PCBs can |ead to adverse effects such as death and
reproductive failure. No popul ati on studi es have been performed to date; however, the conprehensive baseline
ri sk assessment for the off-source area will evaluate the inpact these chemi cals nmay have on sensitive
organisns. In the risk assessnment process only a sel ect nunber of species, trophic |evels, and exposure
scenarios can be evaluated. In EPA's opinion, it is inportant to be fairly conservative in evaluating the

ri sk associated with chemi cal concentrations because not every species and |ife-stage can be evaluated in a
risk assessment. In the Streamined Ri sk Assessment, el evated chem cal concentrations detected at the
Landfill were conpared to concentrations that cause adverse effects in organisms. Sone of the chemcals
detected at the Landfill were at |evels above these adverse effects criteria. Therefore, there is potentia
for adverse effects to both common and sensitive species in the vicinity of the Landfill.

11.64 Conment: Commentor stated that the ecol ogi cal and biol ogical data collected during the renedi a
investigation denonstrate that risks to fish and wildlife at the site, both terrestrial and estuarine, were
ei ther non-existent or negligible when conpared to the data fromthe background | ocations. [3]

Response: EPA evaluated site data collected during the remedi al investigation with regional background data
in the Streamined R sk Assessnment and found exceedances of background. EPA did not use the site-specific
background data collected during the renmedial investigation in the Streanmlined R sk Assessnent because EPA
did not have all the background data, e.g., (1) the clamdata was not usable and new clamdata had to be
generated and (2) sediments had to be re-sanpled. The site-specific background data will be evaluated in

t he conprehensive baseline risk assessnment. See al so Response to Comment 11. 88

11.65 Comment: Commentor stated that, as discussed in the Tulalip Landfill Renedial Investigation report,
t he bi oassays that were conducted on off-site sedinent sanples indicate negligible risks to aquatic life. [3]
Response: The bioassay data will be appropriately evaluated in the conprehensive baseline risk assessnent.
See Response to Comment 11.88. However, prelimnary evaluation of R data indicates that sedinents collected
from nurmerous | ocations surrounding the Tulalip Landfill experienced relatively high anphipod nortality
during the test. This indicates a potential for adverse effects for organisns exposed to sedinent in the
proximty of Tulalip Landfill.

11.66 Comment: Commentor asked for further clarification on what was neant by "groundwaterin the form of
ponded areas." [3]



Response: This typographical error was corrected in the final Streamined R sk Assessnent. The phrase was
changed to "surface" water

11.67 Comrent: Commentor noted that in contrast to EPA's data, the data available to Paranetrix and the
Respondent s does not indicate an exceedance of chrom um and nickel in off-source surface sedinent. Commentor
asked if these exceedances were found in EPA's split sanples. [3]

Response: Concentrations of chrom um and ni ckel exceeding the conparison nunbers detected in EPA's split
sanpl es, but were not found in the Respondent's sanples at |evels exceedi ng the conpari son nunbers. M nor

anal ytical differences such as these are common in split sanples and could be the result of heterogenicity in
sanpl es, detection linit differences, |aboratory variability, or other simlar reasons

11.68 Conment: Conmmentor asked for data to substantiate the statement that organi sns used to devel op
specific AWMX were conpared to organi snms found at the site during EPA s Response, Engineering and Anal ysis
Contract (REAC) investigation. Commentor al so asked for specific data to back the statenment that the AWQXC
were not devel oped considering organisns or |life stages which are sensitive. [3]

Response: EPA is not prohibited fromusing a particular AW if the specific organismfor that AWX i s not
present on the Site. If organismsinilar to the organismon which an particul ar AWX was devel oped is
present, then that is sufficient for EPA use the associated AWX to assess risk

The commentor is directed to Appendi x B (derivation of chem cal -specific AWX) of the Stream ined Ri sk
Assessnent for nore information concerning the derivation of AWQC. To summarize, the EPA and Washington State
AWD st andards were devel oped to protect a large range of aquatic organisns (many of these are found in the
vicinity of Tulalip Landfill). The EPA REAC report (Wston, 1992) contains information relating to specific
species identified at the Tulalip site. The AWX are appropriate to use at Tulalip because nmany of the

organi sns used to devel op AWQC are also found in the vicinity of Tulalip Landfill. However, water quality
criteria are not necessarily protective of all species and all life-stages of wildlife. The ANX are based on
avai |l abl e data; new data can result in an updated criterion. For exanple, as additional species are tested in
response to a contamnant, the criterion may change because additional information is gathered. This is
because nost of the criterion values are based on data fromtesting a variety of conmon aquatic organi sns.
More sensitive life-stages (i.e., juvenile) and nore sensitive organisns (i.e., anphibians can be sensitive)
are not often tested due to |lack of commercial availability. As new tests are devel oped to investigate
sensitive |life-stages and organi sns, |lower criterion values (nore conservative) can be devel oped

11.69 Comment: Commentor requested that uncertainties related to the Rl data be discussed in the
uncertainty analysis section. [3]

Response: The R data used in the Streamined R sk Assessnent was validated by the ACC Respondents
contractor and no problens in the data set used for this assessnent were identified. A full evaluation of
frequency of detection, detection limts, and other data quality issues is provided in Section 6 and Appendi x
L of the Rl report (HLA, 1995). A brief discussion of the uncertainties associated with the detection linmts
is provided in Section 2.1 of the Streaniined R sk Assessment. Sone of the uncertainties related to use of
the RI data include el evated detection linits conpared to conparison nunbers (the data did not neet detection
limt goals), interferences fromsalt water, and interferences from conplex sanple matrices (e.g., high
organi c content).

Detection limts exceedances have resulted in re-sanpling of small mammals, therefore not all of the data was
avail able for the Streamined R sk Assessnment. In addition, analytical errors resulted in re-performng the
cl am bi oassay. This included re-sanpling sel ected sedinent stations. Analytical oversights also resulted in
EPA re-evaluating the fish tissue PCB results. As an exanple, sone of the sedinent-detection limt
exceedances due to salt and/or conplex sanple matrices can not be |owered; therefore, some of these sanples
may not be as accurate in predicting adverse effects.

For nmore information regarding the "1988 data," see the Responses to Comrents 10.1 - 10. 4.

11.70  Conmment : Comment or asked whet her EPA neasured the hardness in the ponded water on the |andfil
surface, and if so why the freshwater chronic criteria were not adjusted according to this hardness. [3]

Response: Average water quality values were used for pH (7.8) and hardness (100 ppm CaC03) because these
values are within site-specific ranges (5.9 pH, 76-1171 ppm CaCC3) and are typical of nost surface waters in
the U S

11. 71 Conment : Comment or stated that tidal estuaries, such as the estuary which surrounds the landfill,
typically do not contain the diverse popul ati ons that AW were established to protect. Respondents disagree
that marine AWQCs should be ARARs to be used for direct conparison to | eachate seeps and Zone 2 groundwater.
EPA i nappropriately deni ed the Respondent's request to conduct an aquatic life survey of the site. [3]



Response: Tidal estuaries, in contrast to the commentor's suggestion, do contain diverse ecol ogi ca
communities. In fact, tidal wetlands are the nost diverse wetland systens. In addition, these areas are often
used as nurseries for sensitive life stages, such as juveniles and reproductively active organi sns. O gani sms
at a sensitive |life stages are, in general, nore vul nerable to chemical exposures. Providing a nursery for
sensitive life stages is a primary function of wetlands (i.e., providing a nursery) for a nultitude of fish
and wildlife species (Mtsch and Gosselink, 1993). Aquatic species residing in the vicinity of the Tulalip

Landfill include salnon, cutthroat trout, and aquatic invertebrates such as clans, nussels, shrinp, and
juveni |l e Dungeness crab (NOAA, 1991 and Weston, 1992). Terrestrial species utilizing estuarine wetlands in
the vicinity of Tulalip Landfill include shorebirds and waterfowl, marsh hawks, osprey, bald eagles, and
smal | manmmal s. The plant species in the area such as cattail, bulrush, and sedges provi de shelter, feeding,

and nesting areas for many of these wildlife species. These plants also serve as a detrital (dead) food
source for aquatic invertebrates (Mtsch and Cosselink, 1993).

Marine AWQCs are appropriate nunbers for direct comparison to | eachate and groundwater data. The Vashi ngton
State Departnment of Ecol ogy recommends that surface waters with salinities greater than 10 ppt be conpared to
mari ne AWQC, and that surface waters with salinities between 1 and 10 ppt are to be conpared to the nost

conservative of the freshwater or marine criterion" 32. The salinity around the Tulalip Landfill are between
5 and 22 ppt, depending on the tide. Review of available biological survey data (Wston, 1992; NOAA 1991)
indicate that narine organi snms inhabit the areas surrounding the Tulalip Landfill. The presence of narine

organisns is of primary inportance in the selection of neaningful water quality criteria. The narine
organi sns observed near the site are likely the primary receptors for off-site contam nant mgration. As
such, use of marine criteria for evaluating potential toxicity to these organisns is the nost rel evant and
appropriate, and protective, approach

The Respondents' request to conduct additional aquatic survey work at the Site was the subject of a fornal

di spute process under the RI/FS Administrative Order on Consent (AQC). See Response to Comment 2.10.4 for
nore information regarding this dispute. In sutmary, EPA's final determnation, which was i ssued pursuant to
the ACC, regarding this issue is that sufficient aquatic surveys have already been conducted in the vicinity
of the Tulalip Landfill. Additional aquatic survey work is not necessary. For nmore information refer to the
foll owi ng documents which are included in the AR for this interimROD:

1. Prelimnary Natural Resource Survey, Tulalip Landfill, Marysville, WA, National Cceanic and
At nospheric Admi nistration, 1991 (NOGAA, 1991); and

2. Draft Prelimnary Site Assessnent of the Tulalip Landfill, Letter fromR Henry to D
Charters, Septenber 8, 1992 (Weston, 1992).

A few of the species noted in the above docunents are summarized in the first paragraph of this response

32 Personal communi cation between Mark H cks, Washi ngton Departnent of Ecol ogy and Nancy Misgrove,
Roy F Weston, Inc. on January 10, 95

11.72 Conment:  Comment or asked that references be provided to support the use of cattail, bulrush and
sedge as a food base for aquatic invertebrates. Commentor asked for a definition of "food base." [3]

Response: EPA has added the requested reference to the final Streamined R sk Assessnent docunent (Mtch and
CGosselink, 1993). The term "food base" has been changed to "food source" to nore explicitly indicate that
these energent plants forma detrital (dead) food source ingested by aquatic invertebrates.

11.73 Comment: Commentor stated that small manmmal s shoul d be included in the |list provided on page 4-1

[3]

Response: EPA agrees. Small nammals were added to the list. The reader should note that this list is not a
conmplete listing of all species that have been observed at the landfill. Please refer to Comment 11.71 for
nore information. Rather, the list provides some exanpl es of species found in the vicinity of the landfill.

11. 74 Comrent: Commentor stated that additional details regarding the selection of sedinent "screening
criteria" are not provided in--Appendix A as referenced in Section 4.3.1. [3]

Response: The commentor is mistaken in quoting this section in relation to the selection of sedinent
screening criteria. There is no nention of Appendix A However, in the final Streamined R sk Assessnent
docunent, text in Appendix A has been clarified to explain that sedi nent conpari son nunbers were di scussed
in Section 4.

11.75 Comrent: Commentor noted that the Apparent Effects Threshol ds (AETs) used for benzo(b)fl uoranthene
and benzo(k)fluoranthene are based on Mcrotox data, even though the text states that AETs based on M crotox



data woul d not be used. Commentor also noted that AETs based on anphi pods, oyster |arvae, and benthic
abundance are available for these chem cals. [3]

Response: These nunbers were changed in the final version of the Streanined R sk Assessnment documnent.
M crot ox data were not used.

11.76 Comment: Commentor noted that freshwater criteria were used instead of marine criteria to evaluate
concentrations of lead and nercury in off-source | eachate and surface water. [3]

Response: In the final Streamined R sk Assessment docunent, the referenced nunbers were changed to marine
criteria and the eval uation process was repeated. Tables 4-2 and 4-3 in the final Streamined Ri sk Assessnent
reflect any changes resulting fromthe use of the revised ecol ogi cal conparison nunbers

11.77 Comment: Commentor asked for a reference for the source of on-source surface water and surface
soil data. [3]

Response: n-source surface soil and surface water data (i.e., sanple nunbers Pl-P5) are fromthe 1988 E&E
report. In addition, |eachate seep SPO1l is on-source and was sanpled during the RI. Leachate seep SPOl1 had
nurer ous exceedances of AWX for inorganics such as |ead, PCBs such as Aroclor 1016, pesticides such as
hept achl or epoxi de, and PAHs such as phenant hrene.

11.78 Comment: Commentor offered editorial comments on Table 4-3 of the R sk Assessnent and noted that
sanpl e RISBSBO1F1 was incorrectly listed as having a vanadi um exceedance. [ 3]

Response: Based on data received digitally fromthe Respondents, which contains validated data submtted by
t he Respondents, vanadiumwas detected in soil at the concentration identified in the report, and exceeded

t he ecol ogi cal conparison nunber. Editorial conmmrents are noted. Table 4-3 has been revised in the fina
Stream i ned R sk Assessnent.

11.79 Comrent: Commentor noted that although the Risk Assessnent stated that data fromreference areas
were not included, the data was included in the discussion regarding chem cal exceedances in off-source
surface water. [3]

Response: The commentor has m stakenly concluded that off-source surface water sanples were background
(reference) sanples. The off-source surface water sanples referred to by the comrentor were taken to eval uate
the inpact of landfill contam nant di scharge on surface water near the site, not as potential reference
locations. No reference sanples were used in the Stream ined R sk Assessnent.

11. 80 Comment: Commentor identified references cited in the text which were omtted fromthe references
section. [3]

Response: In the final version of the Streamined R sk Assessment the reference section is conplete.

11.81 Comrent:  Commentor noted that ecol ogical toxicity values and Toxicity Reference Values (TRVs) do
not correspond with the values for acenaphthyl ene and anthracene in Table A-2 of the Ri sk Assessment. The
body weights and ingestion rates used for converting dietary values to doses was requested. [3]

Response: Information contained in the table referenced by the conmentor is correct in the final Streanmined
Ri sk Assessnment. The requested justification is provided in the text on pages A-4 and A-5 of the Streaniined

Ri sk Assessnent.

11.82 Conmment :  Commentor noted that the chronic exposure criterion for aldrin is inappropriately |abeled
as marine when it is actually a freshwater criterion. [3]

Response: The marine and freshwater criterion for aldrin are identical
11.83 Comment: Conmmentor stated that the data that exceeded "screening | evels" was in part based on
conparison to narine aquatic standards even though the surface of the landfill is generally 10 to 14 feet

above sea level and high tide. These surface conditions will not support narine organisms. [3]

Response: The surface water on the landfill surface was only conpared to freshwater AWQC, not to marine
AWQC as the commentor suggests

Data Use/lInterpretation Conments

11. 84 Conment:  Commentor asserted that the use of unvalidated chem stry data is not appropriate. [3]



Response: Al data used in the Streamined R sk Assessnent was validated. The Streanmlined R sk Assessnent
states that EPA did not performadditional quality control on the validated data submtted by the
Respondents. EPA, however, reviewed the validation reports submtted by the Respondents. In addition, all
split sanple data was validated by EPA For a discussion about the quality of the 1988 data, refer to

t he Responses to Comments 10.1 - 10. 4.

11.85 Comment: Conmmentors asserted that because on-source surface water data are sufficiently old and
were collected during on-site disposal activities with heavy equi pnent present, that the data may not reflect
current conditions at the site. [2] [3]

Response: EPA agrees that surface water data collected in 1988 nay not be reflective of current site
conditions. Refer to the Responses to Conments 2.9.2 and 2.9.3 for infornation about how EPA considered the
1988 surface water data.

Regardi ng the second part of the comment which suggests that the 1988 on-site disposal activities may have
contam nated the sanples taken in 1988 and therefore, nmay not be representative of current conditions at the
Site, refer to the Response to Comment 11.7.

Subcoment s:  Several additional concerns with this data were raised.

. Commentor asked if detection limts for this data were evaluated and within risk-based
concentration |evels.

Response: Detection |limts were not evaluated in the Streamined Ri sk Assessnent. It was not necessary to
eval uate detection limts in the Streanlined R sk Assessnent because only detected concentrations were
conpared to criteria. A thorough review of detection limts is provided in Appendix L of the Renedi al
Investigation report prepared by the Respondents (HLA, 1995).

. Comrent or asked what kind of off-source area data was being referred to in the R sk Assessnent,
and in which year it was col | ected.

Response: The off-source data that were used are identified in Section 2 of the Streanmined R sk Assessnent.
This data was collected in 1994 and 1995 during the Rl (HLA, 1995) by the Respondents.

. Comment or asked where the data used in the R sk Assessnent are summari zed?

Response: The off-source data used in the Stream i ned Ri sk Assessnent are sunmarized in Section 4 of the R
report (HLA, 1995) and in Section 2 of the Streanined R sk Assessment.

. Comrentor stated that a summary table is required in Section 2 of the R sk Assessnent which
identifies the nunber of sanples collected by nedia, the frequency of detections, the range of
detections, and average and nmaxi mum concentrations by depth interval.

Response: This information is provided in Section 4 of the R (HLA, 1995). EPA believes it would be
i nappropriately redundant to duplicate this information in the Streamined R sk Assessnent.

11. 86 Comment: Commentor requested that the citation for data obtained fromduplicate sanples collected
by EPA be provided. [3]

Response: Copies of the validated split sanple results are available for public reviewin Section 3.8 of the
AR for the interimROD

11. 87 Comment: Commentor stated that the draft R sk Assessment did not discuss risk-based detection
limts relative to the analytical detection limts. Commentor suggested that this information is inportant
for evaluating the data reliability for R sk Assessnment purposes. [3]

Response: A discussion of analyte detection lints is contained in Appendix L of the Remedial Investigation
report (HLA, 1995). It was not appropriate to include discussion of detection limts in the Streamined R sk
Assessnent because only detected concentrati ons were conpared to criteria. However, |ower risk-based
detection lints would allow the addition of nore contam nants into the eval uati on process.

11. 88 Cormment :  Conment or asked why EPA did not use the "$700,000 worth of data collected" by the
Respondents in the "screening risk assessment.” And, if EPA didn't intend to use it, why EPA required the
data to be collected? [1] [2]

Response: See Response to Comment 11.6. The data the commentor is referring to was not used in the
Streanml i ned R sk Assessnent because the data was not available at the tine the Streanm i ned R sk Assessnent



was bei ng devel oped. The data was not avail abl e because of analytical problens with the data subnmitted by the
Respondents. This data has been corrected to neet Agency standards and the Agency plans to incorporate these

data into the ongoi ng Conprehensive baseline risk assessment. Additionally, some of the data (e.qg.

bi oassays) will need to be quantitatively evaluated using statistical nethods, and this type of in-depth

eval uation was outside the scope of the Streamined R sk Assessnent, which is a qualitative analysis of risk

11. 89 Comment :  Conservative approaches used by EPA have biased the R sk Assessnent results. EPA sel ected
chemcals for inclusion in the R sk Assessnent that were: (1) only infrequently detected; (2) for
concentrations so low that they could only be estimated; and (3) for which standard | aboratory and EPA
procedures indicated the constituents were not present but for which EPA has decided to presune were present.

[3]

Response: EPA believes the results of the Streamined R sk Assessnent are valid and sufficient for decision
maki ng purposes with regard to an early, interimcontainnent renmedy at the Site. See Responses to Comments
11.26, 11.84 and 11.90

11.90 Conmment:  Commentor stated that the use of estinmated concentrations conservatively biased the
results of the Ri sk Assessnent. [3]

Response: Concentrations that are estimated (J) indicate there is a positive identification of a particul ar
compound, however the "real" value could be either higher or lower than the estimate. Therefore, no

concl usi on can be made regardi ng the conpounds' conservative or non-conservative bias. R sk assessnent

gui dance states that all "J'd" values should be used in the risk assessnent. In addition, these values were
val i dated by the Respondents.

11.91 Conment :  Comment or suggested that EPA's draft Ri sk Assessnent inappropriately conpared individua
and naexi mum detected concentrations to arbitrarily sel ected benchmarks and shoul d have cal cul ated the
concentration termas the upper 95th percentile of the nean concentration to estinate risk. Commrentor al so
asserted that the R sk Assessment failed to enpl oy proper guidance in determ ning the actual risk

cal cul ations by ignoring average exposure tine, average exposure concentrations, and the frequency of
detection of contam nants in environmental nedia. [3]

Response: Contrary to what the commentor has suggested, EPA conpared all detected concentrations to

conpari son nunbers (not just the maxi mnum detected concentrati ons). The purpose of the Streaniined R sk
Assessment was to evaluate the frequency and magnitude of exceedances of conparison nunbers that are
considered to be protective of human health and the environment. For this type of qualitative eval uation,

it is not necessary to calculate the upper 95 confidence |evel of the nmean concentration. EPA disagrees

that the conparison nunbers were arbitrarily chosen - conplete justification for the selection and use of the
conparison nunbers is contained Sections 3 and 4 of the Streamined R sk Assessnent.

The Streamined R sk Assessnent fully conplies with CERCLA, the NCP, and EPA presunptive renedy gui dance

Ri sk cal cul ations were not prepared in the Streanm i ned R sk Assessnent. Therefore, the comment that proper
gui dance was not used in preparing risk calculations is incorrect. EPA included the four steps prescribed in
EPA gui dance for conducting a risk assessnment in the Streamined R sk Assessment for the Tulalip site. For
nore informati on see the second paragraph of the Response to Comrent 11.11.

11.92 Comment: Commentor argued that the use of total metals concentrations is inconsistent with EPA
gui dance. [3]

Response: The issue of the appropriateness of total vs dissolved netal anal yses was the subject of a fornal
di spute under the RI/FS ACC (Gearheard, 1995b; Findley, 1995b). See al so Response to Comrent 2.11.1 and ROD
Section 11.2.1

EPA agrees with Respondents that the AWMX pronul gated by the State, and nost recently Federal Water Quality
Criteria (FWX) neasure at |east sone of the water quality criteria using dissolved netals data. However

WAC 173-340-730(7)(c) states "(c)onpliance with surface water cleanup-standards shall be deternined by

anal yses of unfiltered surface water sanples, unless it can be denonstrated that a filtered sanple provides a
nore representative neasure of surface water quality." Respondents did not denonstrate that this is the case
and, based on available information, unfiltered sanples provide a nore representative nmeasure of surface
water quality

Quantifying total, rather than dissolved, netals concentrations in | eachate seeps is the nost

appropriate approach for assessing overall exposure (via all exposure routes including ingestion and dernal
contact) and potential ecological risks to fish and invertebrates residing in the vicinity of the Tulalip
Landfill. EPA does not consider the filtered | eachate data to adequately characterize all potential risks to
these receptors, and thus requires that total netals nust be used for assessing such risks. Even though EPA s
position is that total netals (as opposed to filtered netals) are the nore appropriate concentrations to use



for risk evaluations at this Site, in the final Streanined R sk Assessnent docunent, both total and
di ssol ved netal concentrations were conpared to criteria. Using dissolved netal concentrations, severa
criteria exceedances were found

11.93 Comrent : Comment or recommended that the frequency and magni tude of exceedances be provided. [3]

Response: This information is provided in the interimROD in Table 6-2 of the human heal th eval uati on and
Tables 6-4 and 6-5 of the ecol ogical eval uation

11.94 Conmment :  Comment or requested that the nunber of sanples collected in surface water that neasured
| ead at concentrations exceedi ng "screening guidelines" be provided. [3]

Response: Streamined R sk Assessment Table 6-2 of the human heal th eval uati on and Tables 6-4 and 6-5 of the
ecol ogi cal eval uation indicate that | ead exceeded ecol ogi cal conparison nunbers in two on-source surface

wat er sanpl es and one off-source surface water sanple. The human health eval uation indicated that |ead did
not exceed the human heal th conpari son nunber. See Response to Comments 2.10.2 and 11.76

11.95 Comment:  Commentor stated that any discussion regarding the pattern of contam nant migration at
the site requires a supporting reference. Further, the comrentor stated that the conclusion that the site
represents a potential source of exposure and adverse effects to receptors is not supported by specific
scientific docunmentation. [3]

Response: Based on the results of the RI/FS and the Stream i ned Ri sk Assessnent, EPA believes the concl usion
that the Landfill is a contam nant source is clearly supported, and the potential exposure of humans and
environnental receptors to site contam nation represents a potential threat to hunman health and the
environnent. Contaminant migration at the site is discussed in Sections 4 and 5 of the R report prepared

by Respondents (HLA, 1995). This report docunents chenical concentrations detected in groundwater, |eachate,
and of f-source soil and sedi ment and di scusses potential fate and transport mechani sns for detected

chem cals. Information in the R indicates that the highest off-source chenical concentrations are found
directly adjacent to the landfill. The R includes statenments such as "(T)he hi ghest concentration of
constituents were generally reported in surface soil at the point of |eachate seep discharge." (page 6-6).
The conclusion that the site represents a source of exposure and potential adverse effects to receptors is
supported, at a minimum by the facts that landfill |eachate can be seen discharging fromthe landfill berm
to the surroundi ng environnent, that nmany of the sane chemcals were detected in | eachate and of f-source
nedia, and that the RI observes a chenical concentration gradient in sediments and soils away fromthe seeps,
and by the magnitude and frequency of criteria exceedances reported in the Streamined R sk Assessment in al
nmedi a, including perimeter bermleachate and sedinments and soils near the | eachate seeps.

11. 96 Comment: Commentor stated that there are a nunber of reasons why el evated concentrations of pheno
and 4-net hyl phenol in surface sedinents are not suspected to originate fromthe landfill. Specific reasons
given by the Commentor include the follow ng: [3]

. The chemi cal concentrations associated with exceedances were, in all cases, higher at the
nout hs of tidal channels than at the base of the bermwhere | eachate seeps occur. Comment or
states that this reverse gradi ent suggests a source external fromthe landfill.

Response: It is clear that the landfill is a source of phenol and 4-methyl phenol because these conpounds
were detected in | eachate sanples. It is possible that additional sources in addition to the landfill exist
since phenols can be produced by aerobic degradation of aromatic organics, sewage, and wood wastes. However,
EPA has received no i nformation which denonstrates these exceedances are the result of sources other than

the landfill. EPA notes that neither phenol nor 4-nethyl phenol were detected in the surface water surrounding
the landfill, but both were detected in the | eachate seeps. Therefore, it would be inappropriate to concl ude
that the origin of these sediment contaminants is a source other than the landfills.

. Bot h chenicals were found in | evels above SM5 at background and reference areas, also
suggesting a source external to the landfill.

Response: The landfill was determ ned to be an on-goi ng source of phenol and 4-nethyl phenol since these
conmpounds were detected in | eachate sanpl es. Eval uati on of background and reference areas is currently, being
perforned to determne if they are appropriate for conparison to site results. EPA expects this eval uation
will be included in the conprehensive baseline risk assessnent.

. The short hal f-1ives of both chemicals indicate that neither of these chem cals can be
persistent in the environnent without a relatively continuous source of replenishnent.

Response: Half-life for phenols has been found to be relatively short in |aboratory treatability studies.
Based on the results of the RI/FS and the Stream i ned R sk Assessnent, EPA has concluded that the landfill is



a chronic source of contam nant |oading to surrounding areas. The Landfill may be providing a continuous
source of these contanminants to the off-source sedinents.

. The physi ochenical properties of phenol suggest that it would preferentially remain in aqueous
phase. To maintain the concentrations observed in sedinents, a source of phenol with a
significantly higher concentration woul d be required.

Response: Phenol adsorbs noderately well to sedinment, particularly when organic carbon |evels are high (such
as in the vicinity of the landfill). The | eachate seeps provide a source of phenol, and none of the surface
wat er sanples taken in the vicinity of the landfill contained phenol; therefore, it seens appropriate to
concl ude that the phenol observed in off-source sedinments originates fromthe landfill.

. The concentrations found in sedinents are not explained by concentrations seen in nedia
associated with the landfill.

Response: The sedi nent exceedances may be a result of landfill discharges. Mdeling of contam nant
concentrations across nedia was not perforned as part of the Streanlined R sk Assessnment. However, based on
the organic carbon partition coefficient (Koc = 2884), one woul d expect water concentrations of phenol to be
100 tinmes or nore |ower than sedi ment concentrations. This is consistent with concentrations observed at

| eachat e seeps

11.97 Comment:  Comment or requested that EPA provide an explanation to support the |ink of off-source
contaminants to on-source contam nants. The conmentor stated that all chenicals found in | eachate were not
found in of f-source nedia, and nunerous chem cals found in groundwater and surface water were not found in
soil. As an exanple, the commentor noted that acetone and trichl oroethane were found in soil sanples but not
in groundwat er sanples. [3]

Response: The Streamined Ri sk Assessnent states that site data suggests a |link between on-source and of f-
source contam nation. As stated in the Streamined R sk Assessnment (page ES-3, 2-4), many of the sane

contami nants were detected in both | eachate exiting the landfill and in the areas adjacent to the landfill,
which is evidence that the Landfill is acting as a source of contanminants that mgrate to and persist in

of f-source areas (see Table 5-1 of the interimROD). Additional information regarding fate and transport of
site contam nation is provided in Section 5 of the Rl report prepared by the Respondents (HLA, 1995). Acetone
was detected in Zone 2 groundwater, surface water, and | eachate sanples. Trichl oroethane was not detected in
any sanpl es according to the el ectroni ¢ database delivered to EPA by the Respondents.

11.98 Comrent: Commentor requested an explanation for possible discrepancies in the data. Specifically,

t he comment or expressed curiosity regardi ng why nunerous constituents were detected i n groundwater and
on-source surface water, but were not present in on-source soil. [3]

Response: Information regarding the discrepancies in analytical data, trends in detections, and overall data

quality is contained in Appendix L of the Renedial Investigation report (HLA 1995). Sone of the R data
di screpanci es were due to matrix interference and el evated detection linits.

Generally, EPA does not require extensive sanpling of on-source soils at landfills because on-source soil
contam nation is not what usually determnes the remedy at a landfill. The presunptive remedy gui dance for
muni ci pal landfills states on page 5 "(s)treamining the risk assessnent of the source area elininates the
need for sanpling and anal ysis to support the calculation of current or potential future risk associated with
direct contact" (EPA, 1993a). There was no requirenent in the ACC to study on-source soils under the
presunptive renedy approach. Therefore, EPA has limted on-source soil data for the Tulalip Site. Due to the
limted nunber of on-source soil sanples, the Agency can not draw any concl usi ons about why nany contam nants
identified in the groundwater were not found in-the on-source soil.

11.99 Comrent: Commentor requested references for statenments regarding the depth to groundwater at the
different |locations around the landfill. [3]

Response: The reference for statements made regardi ng depth to groundwater is Section 3.6.3, page 3-23 of
the Remedi al Investigation Report (HLA, 1995).

11. 100 Conmmrent:  Commentor asserted that nore data and scientific justification are needed to expl ain why
it is believed that groundwater is discharging to the | eachate and the adjacent sloughs. [3]

Response: Adequate data and scientific justification explaining the connection and rel ati onship of
groundwater to | eachate and the adjacent sloughs is provided in Section 3.6.4 of the Renedial |nvestigation
report (HLA, 1995) and in the SAG 4 report (Colder, 1995a). Based on EPA' s review of the Respondents' work

in these docunents, the Agency believes that contam nated groundwater within the landfill discharges to the
surroundi ng environment via the perinmeter berm|eachate seeps and the Zone 2 groundwater. These docunents are



included in the AR for the interi mROD.
11.101 Commrent:  Comment or requested references for the Zone 1 and Zone 2 groundwater data. [3]

Response: Zone 1 and Zone 2 groundwater data was obtained from Section 4.2 of the Renedial Investigation
report (HLA, 1995). In sunmary, 16 volatile organi c conpounds, 20 semivolatile organi c compounds, 2
senivol atil e indicator conmpounds, 3 polycyclic aronatic hydrocarbons, 3 pesticides, and 20 netals were
detected in the groundwater sanples.

11.102 Comment :  Comment or suggested the follow ng additions and anmendnents: [3]

. Aver age concentrations, rather than maxi num contam nant concentrati ons, be used for conparison
to "screening val ues."

Response: As stated in the Response to Comrent 11.91, all detected concentrations, not just nmaximm
concentrations, were conpared to criteria. In effect, this neans that mni num average, and naxi num det ect ed
concentrations were eval uated

. "Screening val ues" are erroneously identified throughout the document as criteria

Response: As discussed in the Section 1.1, EPA's use of the termcriteria and screening has been m sl eadi ng
and EPA used the terns too loosely in the draft R sk Assessment. Consequently, EPA adopted the term
"conparison nunbers” to better describe the nunbers used in the Streanmined R sk Assessnment. In conpliance
with the NCP and EPA guidance, the Stream i ned Ri sk Assessnent conpares chemi cal concentrations found in
various nedia (e.g., groundwater; |leachate exiting the landfill; surface soil, water, and | eachate on the
landfill surface; and sedinents, and soils adjacent to the landfill) at the Site with conpari son nunbers.
These conpari son nunbers are established standards and promul gated criteria, and cal cul ated ri sk-based
concentrations, that are generally considered to be protective of human health and environnent.

It is true the Region 3 risk-based concentrations that EPA used in the Stream i ned Ri sk Assessnent are not
technically criteria in the sense that they are enforceabl e. However, EPA does is not required to use only
enforceable criteria to evaluate risk. EPA will use enforceable criteria when evaluating risk if such nunbers
are available. But when enforceable criteria are not available, EPA will use risk-based concentrations to
eval uate risk. See al so Response to Conment 11.9

. The overall range of exceedances of arsenic needs to be provided

Response: Arsenic concentrations exceeded human heal th conpari son nunbers by 1 and 2 orders of magnitude
Ecol ogi cal exceedances were within one order of nmagnitude. This information is provided in Figures 6-1 and
6-2, and in Tables 6-2, 6-4 and 6-5 in Section 6 of the interi mROD.

. The presentation of results for the human health is disorgani zed

Response: The commentor did not specify how the data appeared to be di sorgani zed so EPA can not respond
directly to the commentor's, concern

11.103 Comment:  Comment or contested that phthal ates shoul d be caveated because they are ubiquitous in the
environnent. [ 3]

Response: Phthal ates are ubiquitous in the environnment because they are associated with plastics, rubber
and paint coatings. However, phthal ates were not caveated because they were also |likely conmponents of waste
present in the landfill. Phthal ate conpounds were detected in both on-source groundwater and | eachate from
the landfill.

It would be inappropriate to infer that because phthal ates are ubiquitous, exceedances of conparison nunbers
for phthal ates do not represent a potential risk. Phthalates do not occur naturally in the environnent; their
ubi quitous nature is a result of anthropogenic sources such as the Tulalip Landfill.

11. 104 Conmment :  Conmment or suggested that Table 2-1 of the R sk Assessnent appeared to indicate that sone
chem cal s may not have been analyzed in certain nedia. [3]

Response: The commentor has misinterpreted Table 2-1. As the title of Table 2-1 indicates, the infornmation
presented in the table is limted to the nane of anal ytes "detected", not "anal yzed" in the nedia sanpled
For a conplete listing of analyses performed on these nmedia, the commentor is directed to Section 4 of the
Remedi al I nvestigation report (HLA 1995).

11.105 Conmment :  Comment or asked whether PCBs or DDT were neasured in conposite fish tissue sanpl es



collected fromon-site tidal channels at concentrati ons above the detection limts. [3]

Response: As shown in Table 5-1 in the interimROD, PCBs were detected in fish tissue sanples. DDT was not
detected in fish tissue sanples

11. 106 Comment:  Comment or asked if EPA has eval uated what the | eachate di scharges are today conpared to
1980, 1986, and 1991. If so, the commentor asked, what the differences in quality and quantity were. [2]

Response: In its review of the Draft Renmedial Investigation report (HLA 1995), EPA requested that

t he Respondents conduct the eval uation the commentor has described (Wniecki, 1995b). The Respondents
indicated in their response to EPA's comments on the Draft Renedial |nvestigation report (Flynn, 1995) that
"Due to the lack of sufficient historical data, (leachate) trends will not be discussed in the

(Reredi al Investigation) report.” At this tine, EPA does not question the validity of the Respondents

concl usion regarding the lack of sufficient historical data. Therefore, EPA has not conducted an i ndependent
eval uation of any trends.

The presunptive renedy approach does not require informati on about the quality and quantity of |eachate
over tine and, therefore, is not needed prior to an EPA decision regarding the need for an early, interim
containnent action at the Site. It is clear that the Tulalip Landfill is a contam nant source to the
surroundi ng environnent.

11. 107 Comrent: Commentor asked if the surface soil of the landfill is contam nated. [1]

Response: The only soil sanples taken on the landfill surface were collected in 1988 during the Site

I nspection, and these sanpl es showed detectable | evels of several organic chemcals. For a nore detail ed
di scussion of chem cals detected in surface soil on the landfill surface, the comrentor is directed to the

Site Inspection Report for Tulalip Landfill (E&E, 1988), and the Streanmlined R sk Assessnment. See al so
Responses to Comments 2.9.2, 2.9.3 and 11.7.

11.108 Comrent: Commentor stated that on Table 3-2 of the R sk Assessnent, benzo(a)pyrene and nmercury are
inappropriately identified as detected in sanpl es RISBSBO8BAI and RSLSSP02, respectively. [3]

Response: Based on data received digitally fromthe Respondents, benzo(a)pyrene was detected (and exceeded
conpari son nunbers) in sanple R SBSBO8AI, and nercury was detected (and exceeded conpari son nunbers) in
sanpl e R5LSSP02. The comment did not provide any supporting information for its claimthat the conpounds
were inappropriately identified

11. 109 Comrent: Commentor requested references for the data collection prograns discussed in Section 2.3,
entitled Of-Source Data. [3]

Response: These data collection prograns are described in detail in Section 2 of the R (HLA, 1995), which
is included in the AR for the interimROD.

11. 110 Comrent: The commentor requested the reference for the tissue data collection programcited in
Section 2.3.7. of the Stream ined R sk Assessnent entitled Fish Tissue. [3]

Response: The fish tissue data was collected as part of the Rl at the Tulalip Landfill. The validated data
was provided to EPA by the Respondents. A conplete listing of this data is contained in Section 4 of the
R (HLA, 1995)

Backgr ound | ssues

11.111 Comrent:  Several commentors expressed concern that a conparison of "reference" area concentrations
to landfill nedia was not performed in the Ri sk Assessment. Arsenic was cited as an exanple of a contani nant
requiring conparison to a reference area concentration. Also, a comrentor cited |levels of chemcals in fish
collected in the reference areas as anot her exanple of data that shoul d have been included in the R sk
Assessnent. [1] [2] [3]

Response: The Streamined Ri sk Assessnent conpared |landfill site chemical analysis data to avail abl e hunan
heal th and ecol ogi cal conparison nunbers. This is an acceptabl e streanlined approach which is consistent
with EPA presunptive renedy gui dance. The Stream ined Ri sk Assessment al so conpared site data to published
Washi ngt on St ate background concentrati ons.

Conparison of site data to reference area data was not perforned during the Streamined R sk Assessnent for
several reasons relating to the suitability of the sanpled reference areas as being representative of
background conditions. Bioassay tests on sone reference area sanples failed (i.e., the test organisns died in
excessi ve nunbers), and several organic chemicals including PCBs, pentachl orophenol, 4-nethylphenol, and



bi s(2-et hyl hexyl )phthal ate were detected in many reference area sanples at el evated concentrations. Data from
the remedial investigation is insufficient to determine the origin or cause of the chem cal concentrations in
the reference areas, given the dynam c nature of the Snohom sh River estuary environnment and the cl ose

proximty of the reference areas to the landfill and other potential contam nant sources. Both the reference
areas and the area around the landfill bermare flooded during very high tides and | arge stormrunoff events.
Fl ow reversal s in Steanboat and Ebey sl oughs adjacent to the landfill that occur due to | andward novenent of

the sal twater wedge could al so transport contam nants substantial di stances upstream

Because EPA has not determined the feasibility of using the background data collected in the renedi a
investigation in time for conpletion of the Streamined R sk Assessnent, region-specific background
concentrations for inorganics in the Puget Sound area were used for conparison in the Streaniined R sk
Assessnent. These concentrations were devel oped by the Washington State Departnent of Ecol ogy (Ecol ogy, 1994)
and represent the 90th percentile concentrations for inorganics in soil in the Puget Sound Basin.

In the Stream ined R sk Assessnment, site soil data for arsenic, alumnum beryllium chromum copper, |ead,
manganese, and zinc in soil were all conpared to published Washi ngton State background concentrati ons. Even
though the state background |evel is higher than health risk-based criteria, several exceedances were noted
for the landfill site soil using the state background | evel of 7.3 ng/kg arsenic for soil in the Puget Sound
area as a conparison nunber.

G ven these problems with the data collected fromsanple |ocations that were intended to be

"ref erence/ background" | ocations, EPA s decision to use region-specific background | evel s devel oped by

Ecol ogy is a reasonabl e and appropri ate approach whi ch does not conprom se the validity of the conclusions in
the Streamined R sk Assessnent, nor EPA' s conclusions based on the Streamined R sk Assessnent. EPA expects
to continue eval uati ng whether the sanple l|ocations intended as background/reference | ocations sanpled are
appropriate for use in the conprehensive baseline risk assessnent. Extensive statistical evaluation of this
data will be conducted during preparation of the conprehensive baseline risk assessnent, and feasibility of
use will be determned at that tine.

Eval uati on of background fish tissue values was not part of the Streamined R sk Assessment, however, it
will be done as part of the conprehensive baseline risk assessment.

11.112 Conmment:  Commentor stated that by not considering avail abl e background data or collecting
background sanples of snall mammal tissues, EPA ignored its own gui dance for conducting risk assessnents.
Comment or stated that the Respondents petitioned EPA on nore than one occasion to collect additiona
background data, but that EPA rejected their proposals. According to the commentor, the logic for this
rej ection cannot be reconciled either technically or based on tining. [3]

Response: EPA disagrees with the commentor. According to the Presunptive Renedy Quidances (EPA, 1990a, 1991,
1993a, and 1995a), EPA does not have to evaluate all potential exposure pathways in a streamnined baseline

ri sk assessnent. The Tulalip Landfill Streamined R sk Assessnent followed the Presunptive Renedy Qui dances
and consequently is sufficient for decision naking. EPA is not able to determ ne which guidance the conmrentor
is referring to since he did not provide a reference with his cooment. See Response to Comment 11.16

The Respondents participated in R scoping and agreed to do the work specified in the resulting R Wrk Pl an
EPA never prohibited the Respondents fromcollecting small mammal background data. However, EPA did refuse
to nodify the approved Rl Wrk Plan because the data was not needed for EPA to performthe streaniined
basel i ne ri sk assessnment and the Respondents request to collect additional data was nade too late in the
process. See Response to Comment 2. 9.

The commentor did not explain why he thought EPA's "logic for this rejection cannot be reconciled either
technically or based on timng." Consequently, EPA cannot specifically respond to that part of the above
comrent .

11.113 Comrent: Commentors inquired about or expressed concern about EPA' s concl usions regardi ng patterns
of contam nant nigration at the site and the relationship of the migration patterns to chem ca
concentrations in the reference/ background areas. [1] [3]

Response: Chemical analysis data provided in the R (HLA, 1995, Section 4) clearly indicate that many
contam nants found inside the landfill (i.e., Zone 1 groundwater and | eachate seep data) al so occur at their
hi ghest concentrations in soil inmrediately adjacent to the seeps in the wetlands at the-base of the |andfil
berm Relatively |ower concentrations of these landfill contam nants were found in wetland soil, sedinent and
surface water at greater distances fromthe landfill. Some of these sane contaninants were also found in the
"ref erence" sanple |ocations.

The | eachate seep sanple results showed a significantly higher nunber of detected contam nants than were
found in Zone 1 (refuse layer) groundwater, and nost of the contam nants were found in higher concentrations



in the seeps than in Zone 1 groundwater sanples. Only four nonitoring wells are screened within the refuse

| ayer (Zone 1). Because the landfill was constructed as a series of refuse cells separated by internal berms,
many |andfill cells are not nonitored by Zone 1 wells and could contain contam nants not reported for Zone 1
groundwater in the renedial investigation report. Some of these "unnonitored" cells may discharge to sonme of
t he seeps, which suggests that the | eachate seep data is the nost conplete available inventory of the

contami nants present within the landfill.

As di scussed in the Response to Comment 11.95 above, the environment around the landfill is dynam c; gradua
concentration gradients of contam nants away fromthe landfill should not be expected. EPA believes the
remedi al investigation data clearly shows that contam nants originating fromthe landfill are mgrating
off-site and are accurmulating in the surrounding wetlands. It renmains unclear if the contaninants present in
"reference/ background" area sanples are fromthe landfill or other sources. EPAw Il further evaluate this
issue in the conprehensive baseline risk assessnent.

11. 114 Comment :  Conment or expressed concern that the Landfill may not be the only contributor of
contami nation in the vicinity of the site, and wondered what actions EPA will take to elimnate/control other
contam nant sources in the area. [1]

Response: EPA agrees that the landfill may not be the only contributor of contam nation in the vicinity of
the Site. Sone of these other potential contam nation sources are regul ated under other |aws. Sewage
outfalls, for exanple, are required to obtain and conply with National Pollution D scharge Elimnation System
(NPDES) permits under the dean Water Act. It is outside the scope of the Superfund process to eval uate and
regul ate all of the possible contaninant sources to the watershed in which a Superfund Site is |ocated
However, by mnimzing the contam nant contribution fromthe Tulalip Landfill to the surrounding areas, EPA
expects that inplenmentation of the selected interimrenedy will result in reduced exposure of people and

ecol ogi cal receptors to chem cals exceedi ng conpari son nunbers at |evels that are considered protective of
human health and the environnent. Contam nant | oading due to landfill discharges would al so be greatly
reduced. Therefore, EPA concludes that inplenentation of an appropriate renedial action is necessary.

11.115 Comrent: Commentor stated that EPA is ignoring its own guidance relating to the concept of "clean
i sl ands" by not considering background concentrations in the "screening level" risk assessnent. [3]

Response: The commentor did not provide a reference to the guidance to which the comment refers; therefore,
t he Agency can not respond specifically to the commentor because EPA is not sure what the commentor neans by
"concept of 'clean islands.-

The remedi ation of the Tulalip Landfill is required not only because the landfill is contam nated but al so
because the Site is a source of contam nation to off-source areas. The purpose of the remedy sel ected for
the Site is to minimze the continued rel ease of contam nants into the environment fromthe landfill. EPA

eval uated site data collected during the renedial investigation with regional background data in the
Streanml i ned R sk Assessnent and found exceedances of background. EPA did not use the site-specific
background data collected during the renedial investigation in the Streamined R sk Assessnent because EPA
did not have all the background data, e.g., (1) the clamdata was not usable and new cl am data had to be
generated and (2) sedinments had to be re-sanpled. The site-specific background data will be evaluated in

t he conprehensive baseline risk assessnment. See al so Response to Comment 11.88

Dilution/ M xi ng Zone |ssues

11. 116 Conmment: Several commentors stated that AWQC were inappropriately applied to | eachate in the R sk
Assessnment because a m xi ng zone was not allowed. Commentors asserted that surface water collected in the
areas adjacent to the landfill has chem cal concentrations bel ow mari ne AWMXC, indicating that |eachate is
sufficiently diluted to prevent a problem One commentor stated that the concentration of contam nants shoul d
be nmeasured in the media in which the receptors live. Comrentors stated that it is inappropriate to screen

| eachate directly against mari ne AWQXC because | eachate nmust mix with surface water to attain the salinity
necessary for survival of marine organi sms. The comrentor further stated that direct exposure of fish to

| eachate concentrations is not possible. [1] [2] [3]

Response: For the purposes of the Streamined R sk Assessnent, EPA chose to nake an appropriately

conservative assunption that bottomdwelling organisns residing in areas adjacent to the landfill would be in
direct contact with | eachate and groundwater. A mixing zone is inappropriate at the Tulalip Landfill because
many organi sns that EPA believes should be protected at the Site do not live in the water colum. Mny

organi sns at the Site, such as anphi pods, clams and sculpin, live in or frequently inhabit the sedinent and

are therefore likely to be directly and regul arly exposed to undiluted concentrations of |andfil

contam nants in | eachate or di scharging groundwater when there is no "clean" estuarine water available for
m xi ng and dilution because the tide is out. It is appropriate to be relatively conservative in evaluating
the risk associated with chem cal concentrations in an estuarine environnent because not every species and
life-stage is accounted for in the AMX or can be evaluated in a risk assessnent.



On February 17, 1995, the Respondents to the 1993 ACC for the conduct of the R /FS invoked dispute resol ution
under paragraph 61 of the ACC with respect to a nunber of issues including the use of m xing zones for
neasuring conpliance with AWXCs. On Cctober 18, 1995, EPA's Region 10 Deputy Regional Adm nister issued a
final determnation that concluded that a m xing zone would not be used for neasuring conpliance with AWMC
(Findl ey, 1995b; Gearheard, 1995b). EPA's position is consistent with the Washington state regul ati ons that
are appropriate for the Site. WAC 173-340-720(6)(d) states that the m xi ng zone concept cannot be used
pursuant to MICA to determine the point of conpliance for |eachate contaninated groundwater discharging to
surface water. Under the CWA and WAC 173-201A-040(3), the term"surface waters" includes wetlands, tida
channel s, and nudflats: the kind of | andscape found around the perinmeter of the landfill. Results of the

Rl indicate that |eachate is regularly discharging directly onto the wetlands and nudflats that surround
the landfill. See also interimROD Section 11.2.1.

Di rect exposure of bottomdwelling fish such as the staghorn scul pin to | eachate chenical concentrations is
al so possi bl e because scul pin or other bottomdwelling organi sns may receive direct exposure to undil uted

| eachate during periods of low tide. Scul pin al so have a behavi oral adaptation of burying into the sedinent
during periods of low tide that would i ncrease the organi sns chance of exposure to undiluted flowi ng into
the sedinment.

11. 117 Comment: commentor indicated that, to their know edge, all previous studies were conducted in the
mai n sl ough near the site and these studies do not reflect on-site conditions. |If these surveys are accepted,
the commentor requested that EPA allow sufficient dilution for the | eachate to reach these distant sloughs
and tidal channel locations. [3]

Response: The EPA REAC study (Weston, 1992) evaluated the landfill surface, tidal channels, off-source
wet | ands, and the sloughs. The Respondents al so eval uated the sl oughs (Ecol ogy and Environment, 1988). In
addi ti on, ACC Respondents seined the tidal channels in the off-source area during the renedial investigation
and captured marine and estuarine organisms. A dilution factor is inappropriate because of the reasons stated
in the Response to Conmment 11.116

12. 0 COVPREHENSI VE BASELI NE RI SK ASSESSMVENT

12.1 Comment: Commentor indicated that statements provided in EPA gui dance docunents and the preanbl e
to the NCP are not pronul gated regul ati ons or |aws themsel ves, and therefore they can't be used to justify
not conducting a conprehensive baseline risk assessnent, as is required by the NCP | anguage itself. [2]

Response: EPA disagrees with this comment. Refer to the Response to Comment Sections 2.1, 2.2, 2.3 and
2.5.5

EPA believes that its use of unpromul gated gui dance docunents to hel p gui de EPA' s deci si on-maki ng process

is justified. The purpose of EPA guidance is to provide EPA enployees with a tool they can use to ensure that
t heir deci si on-maki ng processes at Superfund sites are consistent with CERCLA and the NCP. As part of that
function, the guidance docunents al so assist EPA enployees with their interpretation of the requirenents of
CERCLA and the NCP. These gui dance docunents are witten by EPA personnel who are know edgeable in a
particul ar subject area and who have experience in dealing with issues that arise in that particular area
Thus, EPA believes that the use of guidance by EPA personnel is appropriate to ensure decisions that are made
are consistent with CERCLA and the NCP

12.2 Comment: Commentors stated that a conprehensive baseline risk assessnment needs to be perforned to
establ i sh the need for anything beyond the no-action alternative. Also, a comrentor wanted to know if the
Conpr ehensi ve baseline risk assessnent woul d be conducted and how long it would take. [2]

Response: Refer to the Responses to Comments 2.1, 2.2, and 2.3 for a Response to the first sentence. EPA
pl ans to begin the conprehensive baseline risk assessnment in the Wnter of 95/96 and expects that the
conpr ehensi ve baseline risk assessnent nmay take approximately 9 nonths to conpl ete.

12.3 Comrent: Commentors stated that a conprehensive baseline risk assessnment which incorporates site-
specific informati on and assunptions should be used to establish the need for renedial actions. [2] [3]

Response: Refer to the Responses to Comments 2.1, 2.2, and 2.3

12. 4 Commrent: Commentors stated that the Ri sk Assessment for interimcontainnent renmedy is only a
"screening level" risk assessnment which substantially overestinmates risk, and may in fact estinmate risk that
does not exist. Commentors stated that only a conprehensive baseline risk assessnent estimates risk at the

l evel of detail necessary to make final renedial decisions, and that, until the conprehensive baseline risk
assessnent is conducted, it is inmpossible to accurately assess the potential risks at the Tulalip Landfill.

[2] [3]



Response: The Streamined Ri sk Assessnent estinates risk in a reasonabl e nmanner in accordance with EPA

gui dance on risk assessnents for presunptive renmedi es. The Streamined R sk Assessnent is appropriate for the
pur pose of supporting EPA deci sion naking regardi ng whether an interimremedial action should be conducted at
the Site, and, if so, what the renedial action should be. Many of the ecol ogi cal conparison nunbers used in
the Streamined R sk Assessnment are effects-based concentrations values [the val ue used has a denonstrated
negati ve response in the target receptor(s)]. Additionally, many of the ecol ogi cal conparison nunbers were in
the m d-range of the gradient of adverse effects, which provides a nore realistic estimation of risk

The predicted toxicity of contaminants in the | eachate seeps and groundwat er has been eval uated using
st andard approaches (conparison with available criteria, standards and ri sk-based concentrations). In the
absence of actual data concerning risk to wildlife or benthos, a reasonabl e conservative approach was taken

Exi sting data fromthe Tulalip Landfill show clear indications of toxicity fromlandfill sources. At

| eachate seeps in particular, DDT and two Aroclors (1016 and 1232) had exceedances of 13 to 49 (DDT), 16

to 40 (Aroclor 1016), and 33 to 194 (Aroclor 1232) tinmes the water ecological quality criterion
respectively. These consistent, high | evel exceedances underscore the concern that |eachate seeps represent
an ongoi ng source that | oads these persistent and bi oaccunul ati ve contam nants into the surroundi ng
ecosystens. O simlar concern is nercury, which had concentrations in the | eachate up to 15 times the water
quality criterion. Even though these concentrations are likely to decrease with distance fromthe seep
source, constant |oadings could maintain the presence of these conpounds in the surrounding nmedia

Wt hout uptake data based on receptors present in the wetlands and sl oughs, or detailed information on fate
and transport, the |inkage between landfill discharges and |long-termloading that will affect environnenta
receptors can only be estinmated. Wiat has been clearly denonstrated, however, is that the landfill discharges
contain contaminants in relatively high concentrations (i.e., exceeding water quality criteria) that are
known to bi oaccunul ate and persist. In addition, these contam nants appear to be widespread at the landfill.
For exanpl e, DDT and PCBs were found at nunerous |eachate sources (7 of 11 sources and 11 of 11 sources,
respectively) at concentrations exceedi ng ecol ogi cal water quality conparison nunbers and present an ongoi ng
pervasive threat to the nearby receptors.

12.5 Comment: Commentor asked if additional risk assessnent infornmation would be nade avail abl e before
the selection of the renedy. [I]

Response: EPA plans to begin the conprehensive baseline risk assessnent in the Wnter of 95/96. The

conpr ehensi ve baseline risk assessnent will be used in the selection of the final off-source renedy at the
Site. However, the conprehensive baseline risk assessnent will not be conpleted before the ROD for the
interimremedial action at the Tulalip Site is issued

12.6 Comrent: Commentor stated that the Ri sk Assessment shoul d di scuss risk-based reporting linits and
exceedances thereof, and, in particular should di scuss how chenical s exceeding risk-based detection linits
were handled in the R sk Assessment. [3]

Response: It was not necessary to include discussions of risk-based reporting limts in the Streanined R sk
Assessment because only detected concentrations were used in the analysis. Undetected chem cals were not
included in the Streamined R sk Assessnment. EPA believes this to be an appropriate and acceptabl e approach
for a streamined risk evaluation at this Site

13.0 SELECTI ON OF PRESUVPTI VE REMEDY/ REMEDI AL ALTERNATI VES

13.1 Conment:  The commentor supports the preferred renedy (Al ternative 4c) because the remedy fulfills
the requirenents of the NCP. The remedy achi eves protection of health and the environnment; conplies with
ARARs; is a proven technology; and is a cost-effective way to achi eve statutory requirenents of CERCLA, and
the RAGCs. other alternatives may have | ower capital or &M costs, but they do not neet threshold requirenents
of CERCLA and the NCP (e.g., they are not protective of health and the environment, do not conply with
ARARs). The commentor prefers the sel ected remedy because the remedy al so achi eves substantial risk
reduction, is the | east expensive renedy in the long-term and will significantly reduce mgration of

hazar dous substances into marine waters. The conmmentor stated that the selected remedy is the nost

i mpl enent abl e renedy. Wiile the commentor general ly supports EPA's analysis of alternatives, they believe EPA
under - enphasi zed the true performance and benefits of the capping alternatives (e.g., the cap prevents

| eachate production which is clearly preferable to treating | eachate). The conmentor al so supports the | ow
perneability cap to stop the generation and fl ow of contam nated | eachate. Using the Respondents own

nodeling efforts, the 4c alternative will result in a greater than 99%reduction in the generation of

| eachate. Prevention of the generation of |eachate is preferable to alternatives that do not include a | ow
permeability cap

The comment or expressed doubt that the treatment berm (Alternative 2a) would performas well as the party



that proposed it has stated. The commentor indicated that the "treatnent bermalternative" proposed by the
PRPs was flawed and the "Terminal 91 analogy is clearly false". In addition, the commentor stated that Dr.

G eg Richardson, consultant for the Tulalip Tribes, indicated that the Terminal 91 solution was dilution

(an unacceptabl e solution). He further stated that the treatment berm alternative does not address
elimnation of contam nant pathways (plant uptake, direct human exposure, nethane gas rel ease) that occur on
the surface of the landfill. The comrentor stated that he subnitted extensive comments on August 17, 1995
regarding the use of a treatment bermrenedy. The comment or opposes the treatment berm (A ternative 2a)
because: the filter design will not function and the approach is based on a dilution strategy which does

not mtigate environnental |oading of landfill contam nates; and the trenching technique may increase risk to
the environnent. The commentor has concerns about both short and |ong-term perfornance of the treatnent berm
The commentor asserted that data that has been subnitted in support of the treatnent bermis not applicable
to the Tulalip Site because the Terminal 91 Site is different fromTulalip. In addition, the comrentor states
that the treatnent bermalternative is not as cost-effective as EPA' s sel ected renedy.

In summary the commentor, stated that EPA' s proposed interimrenedial action is the nost direct nethod and
| east expensive viable renedial action alternative to dramatically reducing | eachate generation at the
landfill. Furthernore, the commentor stated that Tulalip Landfill is ideally suited for the presunptive
cont ai nnent sol uti on devel oped by EPA. [10]

Response: Comrent not ed.

13.2 Comment:  Commentors expressed support for EPA.'s preferred alternative, 4c, Geosynthetic Cover
with Passive Drainage, as being the only renmedial alternative that will protect the estuary. The commentor
opposes the No Action alternative and the hydraulic collection systemalternative (identified as 2b in the
Proposed Pl an). Commentors stated that they do not believe that the hydraulic collection systemw Il function
over the long haul. Al so the comrentor concluded that the system appears to be an el aborate dilution
technique and that dilution is not the "solution to pollution." [7] [11]

Response: EPA agrees with the comrentor that the No Action Alternative and the 2b alternative are not viable
remedi al alternatives for the Tulalip Site. EPA only includes a No Action alternative in the Feasibility
Study and Proposed Plan for purposes of conparison with other alternatives. EPA is also concerned with the
potential long termviability of Alternative 2b. EPA has a nunber of concerns with Alternative 2b, including
that the systemw Il clog and require continual maintenance at yet undeterm ned costs. The party that
proposed the 2b alternative did not submt to EPA persuasive information indicating that the proposed
"treatnent berm? woul d indeed treat |eachate, as opposed to sinply diluting out the contam nants in the

| eachate to undetectable | evels and then rel easing the contam nants into the environnent. EPA is concerned
that dilution would allow continued environnental |oading of the contam nants in the wetlands and sl oughs
surrounding the Site.

13.3 Comment:  The commentor conducted a conplete review of the RI/FS Report and agrees with its
concl usions. The commentor states that it is inperative to stop the |eaking of hazardous substances
permanently and conpletely. [7] [16]

Response: Commrent not ed.

13.4 Comrent: Commentor asked how long it will take to construct the preferred Alternative 4c. [1]

Response: Renedi al design and construction is expected to take about 2 years.

13.5 Conmrent:  Comment or asked how long it will take before | eachate seeps associated will the landfill
are elimnated. [1]

Response: According to the feasibility study, inplenmenting Alternative 4c would effectively elinmnate
rainfall infiltration 33 and reduce | eachate generation, thereby elimnating seep groundwater discharges.
Di scharges of nost |eachate through the seeps woul d be expected to dimnish in as few as two years.

33 EPA notes that all |ow permeability covers develop | eaks over time, so infiltration will never

be conmpletely elininated. However, with proper construction design, materials, techniques,
qual ity assurance, and operation and mai ntenance, the nunber of |eaks are mnim zed.



13.6 Conmment :  Comment or asked how long the Alternative 4c cap is expected to last. [1]

Response: Landfill caps that have a geosysthetic conponent have been in use for the past two decades

and have becone the standard in landfill closures. The longevity of the geosynthetic material can be

predi cted using an accel erated aging test, during which the material is subjected to intense tenperatures,
hi gh stress, and various liquids. The studies indicate that geosynthetics can |ast al nost indefinitely,
assunmi ng proper nmaintenance and that all the conmponents of the cap are properly installed

13.7 Conmment:  Commentor stated that the Tulalip Tribes support option 4c, and expressed concerns
regarding option 2b because it is an unproved technol ogy and would require nmore nonitoring than 4c. The
comrentor further indicated that, in his opinion, the conprehensive baseline risk assessment will do nothing
but further delay what the Tribe has been seeking for the past 25 years, which is to have the site capped
The commentor states that food fish and wildlife are in direct contact with contam nants fromthe site and
are consumed by nenbers of the Tribe. [2]

Response: Comment not ed

13.8 Comment:  Conmentor indicated that |eachate is the prinmary risk that EPA has characterized.
Comrent or suggests that elimnating | eachate generation is the preferred approach to control site risks and
suggests that a |low perneability cap is the standard solution to elimnating | eachate. The commentor was
opposed to the | eachate collection and treatnent approach due to high operating costs. Comrentor stated that
alternative 4c is the least costly alternative that would be protective of the environment and conply with
NCP criteria. [2]

Response: Comment not ed

13.9 Conmment :  Comment or suggested that a | ow perneability cap is the common-sense technol ogy for
landfills in western Washington. The commentor indicated that he was unaware of any landfills west of the
Cascade Muntains that contain simlar wastes and were closed without the use of a | owperneability cap
This, the commentor stated, is because landfills west of the Cascades receive high |levels of precipitation
It is the opinion of the commentor that the use of a |owpermeability cap is the nost |ogical and applicable
remedy. [2]

Response: Comment not ed

13. 10 Comrent: The commentor ideally would like the site capped with an i nperneabl e cap and a | eachate
coll ection system The commentor felt the | eachate collection systemwas necessary in case of cap failure
or catastrophic precipitation events. In the event of insufficient funding, the commentor thought the EPA
sel ected renedy woul d be protective. [7]

Response: EPA concedes that installing a |l ow perneability cover at the Site, in conjunction with a | eachate
collection system would be nore protective than the selected Alternative 4c, which only includes a

| owperneability cover. Alternative 5 would be nore protective, especially if the | eachate collection system
was constructed prior to the cover, because the |eachate collection systemwould likely stop the ongoing flow
of | eachate through the perimeter bermw thin one year. However, in EPA's view, Alternative 5 is not as
cost-effective as Alternative 4c because the incremental environnental benefit of the |eachate collection
systemis not justified by its increased cost. The reason for this is that the groundwater nodeling conducted
by the Respondents during the RI/FS indicates that the selected Alternative 4c, will cause the | eachate seeps
to essentially "dry up" within 2 years of construction conpletion, by cutting off the infiltration of surface
water into the landfill which feeds the seeps. The cost difference between Alternative 4c and Alternative 5
is approximately $3.2 mllion. EPA does not believe it is cost-effective to pay $3.2 mllion to install a

| eachate collection systemthat may beconme unnecessary within 2 years. A better approach is to install the

| ow perneability cover required by 4 and wait and see whether the | eachate stops flowing in 2 years as
expected. If it keeps flow ng, at unacceptable |levels, a |eachate perineter collection systemcould be added
in the future

13.11 Comment: The commentor supports the | eachate collection and treatment alternative rather than
the EPA selected alternative of capping the Site. The comrentor concludes that the data does not warrant a
cap and that all available data should be anal yzed. Also the commentor states that objections to | eachate
collection and treatnent systemsuch as |ack of waste contai nnent coul d be addressed by the use of
institutional controls. [12]

Response: EPA believes a cap for the site is preferable to a | eachate coll ection system because a

cap prevents the generation of |eachate while a | eachate collection systemonly collects | eachate which

then nmust be transported off site for treatnment. EPA has concluded that alternatives 2b and 2b(ii) do not
neet the two threshold criteria: overall protection of human health and the environnent, and conpliance with
ARARs. See Section 9.0 - Summary of Conparative Analysis of Alternatives in the interimROD. See al so



Appendix Ain the interimROD. EPA has identified a nunber of uncertainties regarding the | eachate collection
system proposed by Respondents, specifically Alternative 2b(ii). See Appendix E for a nore detail ed
assessnent by EPA of Alternative 2b(ii). See also Menorandum Eric Wniecki to The File, August 4, 1995,

re: EPA Review of Alternative 2b - Treatnment Bernml in the AR for this interimRCD (Wniecki, 1995d).

EPA has determined that the data fromthe RI/FS, including the Stream ined R sk Assessnent, indicates

that a contai nnent response is necessary for the Tulalip Site. For details, refer to the Responses to
Comments 2.16 and 13.13. EPA conducted an analysis of alternatives using the nine criteria specified in the
NCP and determ ned that the | east expensive alternative that would neet EPA's threshold criteria was
Alternative 4c - the landfill cap. EPA has elimnated the | eachate collection and treatnent system proposed
by the Respondents because of serious concerns that EPA has regarding the effectiveness and inplenentability
of the system (in addition to the systemfailing to meet the NCP threshold criteria). The use of
institutional controls will not address EPA' s effectiveness and inplenmentability concerns. The comrentor did
not identify specific institutional controls, so EPA can only specul ate on what the conmentor nay have been
referring to in his comiment. Institutional controls (such as access restrictions due to fences) woul d perhaps
mtigate human contact with the surface of the soil but would not control the flow of contam nated | eachate
into the nei ghboring wetlands, nor would they prevent wildlife fromentering the landfill.

An EPA gui dance for selecting remedial actions, "A Quide to Selecting Superfund Renedi al Actions" (EPA,
1990b) states on page 1 "(i)nstitutional controls are nost useful as a supplenment to engineering controls for
short- and | ong-term nmanagement. Institutional controls (e.g., deed restrictions, prohibitions of well
construction) are inmportant in controlling exposures during renedial action inplenentation and as a

suppl ement to long-termengi neering controls. Institutional controls al one should not substitute for nore
active neasures (treatment or containnent) unless such active neasures are found to be inpracticable.”
Because institutional controls have a very linmted value in mtigating risks of concern at the Tulalip Site,
EPA directed the Respondents to elimnate institutional controls as a stand-al one alternative during

devel opnent of the SAC FS. The Respondents subsequently initiated a fornal dispute resolution process under
the ACC regarding institutional controls as a stand-al one alternative. EPA later issued a final

determi nation, in accordance with the ACC, which found that EPA had "provided a reasonabl e basis" for its
position and that "this position (was) consistent with EPA's discretion, under CERCLA, the NCP, and the
agreenents nmade in the ACC "

13.12 Conmment: Even the Tribes' consultant, Dr. Gregory R chardson, says that the |less costly |eachate
collection and treatnent remedy would performas well and provide the sane | evel of protection nore quickly.

[6] [8]

Response: EPA is unaware of any statenents or documents nade by Dr. Richardson that states "that the
less costly |l eachate collection and treatment remedy would performas well and provide the sane |evel of
protection nore quickly." The comentor did not provide a reference to statement allegedly nade by Dr.
Ri chardson's, therefore, EPA cannot respond specifically.

Areview letter fromDr. R chardson was submtted with public coments from The Tulalip Tri bes on Cctober 20,
1995. In that letter Dr. Richardson states "I feel that the proposed interimremedial action proposed by EPA
is the nost direct method to dramatically reduce future | eachate generation at the Tulalip Landfill.
Additionally, the proposed renedial action is the |east expensive of viable renedial action alternatives in
ny opinion. The Tulalip site is ideally suited for the presunptive contai nment sol ution devel oped by EPA "

Dr. Richardson also clearly stated on several occasions while nmaking his oral comrents during the COctober 3,

1995 Tulalip landfill public neeting that "providing a cap, preventing the generati on of |eachate, has al ways
been much | ess expensive than the treatnent of |eachate and collection of |eachate" (Northwest Court
Reporters,

1995)

13.13 Comment: Conmentor stated that the proposed Al ternative 2b woul d achieve renmedial action

obj ectives sooner than Alternative 4c. [2]

Response: EPA's evaluation of whether a renedial alternative is expected to neet the cleanup objectives
for a renedial action is an inportant consideration under the NCP threshol d evaluation criterion: "Overall
Protection of Human Health and the Environnent." The Renedial Action Objectives (RAGs) that EPA has
identified for this interimaction are described in the interimROD in Section 7.0 - O eanup Objectives for
the InterimRenedial Action. Based on the results of the RI/FS, the findings in the Streanined R sk
Assessnent, and public comments received during the public comrent period, and further EPA review and
re-evaluation of all the alternatives under consideration, EPA has concluded that Alternatives 2b and 2b(ii)
may not neet, or do not neet, all of the Remedial Action objectives (RAGCs)34 EPA believes there is

consi derabl e uncertainty regardi ng whether Alternative 2b and 2b(ii) would meet the foll owi ng RAGs:



34

35

Zone 1 Leachate: Elimnate mgration of |eachate that exceeds potential surface water ARARs
from through, and/or under the source area berm

Alternative 2b may not neet potential surface water ARARs at the face of the proposed
"treatnment berns" if the bernms are not effective.

EPA has expressed concern that there was insufficient justification to conclude that the

| eachate col |l ection system proposed for Alternative 2b would neet the RAOto elimnate the

| eachate seeps35. EPA indicated that additional information would be needed to support the
Respondents' claimthat Aternative 2b would elimnate the mgration of |eachate that exceeds
surface water ARARs from through, and/or under the source area berm EPA al so expressed
concern about the inplenmentability and |ong-termeffectiveness of the Alternative 2b system
The Respondents' subsequent subnittal of Alternative 2b(ii) to EPA, which enploys a sinilar
coll ection system does not provide the requested justification.

In contrast, groundwater nodeling conducted by the Respondents during the FS (Gol der, 1995a)
suggests that the selected alternative, 4c, would be expected to attain this RAOw thin two
years. EPA considers the groundwater nodeling results for the cover alternatives to be nore
certain because landfill covers are a proven technol ogy with known effectiveness.

I npl ementation of Alternative 4c, would attain this RAO by reducing the Zone 1 | eachate nound,
causing the perineter bermleachate seeps to cease flowing within 2 years of construction
conpl eti on.

See Menorandum Keith Pine of Weston to Eric Wniecki of EPA February 6, 1996, in the AR for
this interi mROD.

See EPA's comments on Alternative 2b, transmtted in a letter fromEric Wniecki of EPAto
Ant hony Burgess, Col der, August 3, 1995, in the AR for the interi m ROD.

Zone 2 groundwater: Mnimze mgration of contam nated groundwater at |evels exceedi ng
background concentrati ons or surface water ARARs, whichever is less stringent, and prevent use
of contam nated groundwater.

Alternatives 2b and 2b(ii) may not nmeet surface water ARARs at the sloughs if the unproven
coll ection systens are not effective.

In addition, according to the Respondents, predictions based on groundwater nodeling, it is
clear that the selected alternative would nininize the mgration of contaninated ground water
to a significantly greater extent over the long term See Response to Comment 2.10. 1.

In contrast, the Respondents' groundwater nodeling shows that Alternative 4c is expected to
effectively stemthe mgration of |eachate fromthe landfill over the long term Aternative 4c
perforns significantly better than Alternatives 2b and 2b(ii) in this regard after about the
first 5 years based on predicted annual |eachate flux (Col der, 1995b, Figure 4-1) 36.

Landfill gas: Prevent inhalation and release of landfill gas exceeding anbi ent air standards
establ i shed by the Puget Sound Air Pollution Control Authority (PSAPCA), and nmanage the gas to
prevent stress on a cap system

Alternatives 2b and 2b(ii) would not ensure that the first part of this RAOwould be nmet. In
general, gas production within landfills can stress vegetation growing on or near the site,
result in a potential threat to public safety, or create an odor nuisance. Landfill gas is
potentially explosive at certain concentrations, and usually contains hazardous substances.
PSAPCA regul ati ons provide requirenents for allowabl e gas enmission rates, air em ssions
detrinental to persons or property, and odor and nui sance control measures.

Current landfill em ssion of nmethane gas at the Tulalip Landfill is estinated to be 228, 000, 000
cubic feet per year (HLA, 1994). The current rate of gas production at the Site nay be
suppressed because rmuch of the waste is within the Zone 1 | eachate nound, and therefore nuch of
the waste is saturated, which would be expected to i npede waste deconposition which produces

| andfill gas.

36 For the convenience of the reader, Figure 4-1 is included in Attachnent B of this

Responsi veness Sunmmary.



However, if the |eachate nound in Zone 1 were lowered as a result of installing the collection

systens proposed for Aternatives 2b or 2b(ii), the rate of landfill gas production could
substantially increase as nore of the waste becones unsaturated and begi ns to deconpose.
Thus, while inplenmentation of Alternatives 2b or 2b(ii) could create or worsen a landfill gas

problemat the Site, these alternatives do not provide for the possible need for gas collection
and treatnent.

EPA expects that Alternative 4c, which includes a landfill gas collection systemand a
contingent gas treatnment system would ensure that this RAOw ||l be net.

Alternatives 2b and 2b(ii) would not neet the RAO to:

. Mnimze infiltration: Mnimze infiltration into the landfill wastes and resulting contam nant
| eaching to groundwater.

Al ternatives 2b and 2b(ii) would collect a portion of the landfill |eachate after it is
generated, but would not prevent contam nant |eaching to groundwater by mnimzing the
infiltration of precipitation into the landfill. Aternative 4c would neet this RAO by
mnimzing infiltration into the landfill, thereby effectively preventing the generation of new
| eachat e.

Alternative 2b would not neet the followi ng RAC

. Wetl ands: M nimze |oss of off-source wetlands, and mitigate for any destruction of or damage
to, off-source wetlands fromthe renedial action.

Because Alternative 2b would require the dredging and filling of nore off-source wetlands than
other alternatives (in order to construct the treatnment berns), Alternative 2b would not |ikely
neet this RAO There are other viable renmedial alternatives, including 4c, that would require
the destruction of a | esser anount of off-source wetl ands. 37

Because Alternatives 2b and 2b(ii) would not, or may not, neet the RAGCs di scussed above. These alternatives
al so nmay not neet the RAO for:

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

For additional information regarding the renedial alternatives and the RAGs, see interimROD Section 7.0
- Ceanup hjectives for the InterimRenedial Action, and Section 9.0 - Summary of the Conparative Analysis
of Alternatives.

13. 14 Conmment:  Comment or nade several points conparing Alternative 2b to Alternative 4c: [2] [17]

a. Alternative 2b provides better short-termeffectiveness and is approxi mately one-half the
cost of Alternative 4c.

Response: Wth regard to short-termeffectiveness, EPA notes that the potential effectiveness of
Alternatives 2b and 2b(ii) is uncertain because their collection systens are unproven. According to the
results of groundwater nodel i ng conducted by the Respondents, Alternative 2b and 2b(ii) allow the continued
mgration of |eachate into the Zone 2 aquifer. In the first ten years of operation, approxinmately 115 nmillion
gal l ons of |eachate would be discharged into the environment (CGolder, 1995b, Figure 4-2). This vol une
optimstically assumes the trench systemwoul d continue to function w thout clogging or other disruptions
(EPA believes clogging would |ikely occur). Mreover, the volunme of |eachate discharging for Alternative 2b
woul d remain at approximately 8 mllion gallons per year38 in perpetuity, whereas |eachate would virtually
cease after 12 years following the installation of the cap as intended under Alternative 4c Gol der, 1995b,
Figure 4-1). Cearly, Alternative 4c is nore effective at mininizing | eachate mgration in the long term and
the NCP gives preference to | ong-term effectiveness over short-termeffectiveness (Section
300.430(f)(1)(ii)(E) of the NCP). The effectiveness of Alternative 4c is nuch nore certain because

| ow perneability covers are a proven standard | andfill contai nnent technol ogy.

37 (Alternative 2b(ii) may neet this RAOif the proposed holding tank is not constructed in the
of f-source wetl ands).

38 (Col der, 1995b, Figure 4-2)



Wth regard to cost, EPA believes the relative costs of Alternatives 2b, 2b(ii) and 4c are conparable. G ven
the unproven nature and the uncertainties associated with Alternatives 2b and 2b(ii), EPA believes the
Respondent s have significantly underestimated the potential costs of Alternatives 2b and 2b(ii). Therefore,
EPA has independently prepared cost estimates for these alternatives based on nore realistic assunptions 39.
EPA's cost estimate for Alternative 4c is also different than the Respondents' estimate because EPA

incorporated a contingency for landfill gas treatnment:
Respondent s EPA
Cost Cost Al ternative
Estimate Estimate
(in mllions) (in nmllions)

2b - Leachate Collection with

$13. 3 $21.3 D scharge to Treat nent

Berm

2b(ii) - Leachate Collection

$11.8 $20. 8 with Discharge to

POTW
$22.4 $25.1 4c - Ceosynthetic Cover with

Passi ve Drai nage

Using EPA's nore realistic cost estinates for Alternatives 2b, 2b(ii), and 4c, it is apparent that the costs
of these alternatives are relatively conparable. The cost estinate for Alternative 4c is | ess than 20% hi gher
than the cost estimate for the Alternative 2b(ii), the | east expensive of the three alternatives.

39 For infornmation on why EPA believes these cost estinmates are nore realistic, see interimROD
Section 11.3 - Cost Effectiveness.

b. Aternative 2b renoves current |eachate, while Alternative 4c allows it to migrate to the environnent.

Response: After about the first 5 years of operation, Aternative 4c allows |ess |eachate per year to mgrate
into Zone 2 (Col der, 1995b, Figure 4-1). The NCP states that |ong-termeffectiveness is nmore inportant than
short-termeffectiveness 40 C.F.R 300.430(f)(1) (ii)(E). COver the long term Alternative 4c much nore
effectively mnimzes | eachate generation and migration to a significantly greater extent than either 2b or
2b(ii).

c. Aternative 2b results in |less cunulative | eachate release for the next ten years than Alternative 4c.

Response: The cumnul ative | eachate rel eased into the marine environment is initially (in the first 10 years
of operation) |less under Alternatives 2b or 2b(ii) than for Alternative 4c if the untried | eachate collection
systemworks as well as the Respondents have predicted. However, over the long term the cumul ative | eachate
production is substantially greater for Alternatives 2b and 2b(ii). According to estimates provided by the
ACC Respondents (Col der, 1995b), the cunul ative | eachate flow out of the landfill into the environment for
the leachate interception scenario will surpass the cunmul ative | eachate flow anticipated froman FM. cover

in a period of 15 years. Furthernore, after 15 years the annual rate of |eachate discharge for Alternative
2b continues to remain at approxinately 8 mllion gallons per year. In contrast, the rate of |eachate

di scharge for Alternative 4c remains at nearly zero after 15 years.

Al so, EPA had a nunber of concerns regarding the use of a POTWas part of Aternative 2b(ii). These concerns
include: (1) that the Alternative 2b(ii) systemcould not be considered to be permanent because of its
relatively high O&M costs. The future viability of this Alternative is vulnerable to unforeseen increases

in the price of POTWtreatnent and the cost of power to run the collection systempunps; (2) the uncertainty
about whether the POTWtreatment systens are capable of effectively treating all the contam nants of concern
in the leachate; and (3) delays that could result fromadmnistrative difficulties-with obtaining pernmts and
access fromconstruction of the proposed sewer line to the POTW Access would need to be obtained to
construct the pipe across at |east one private property parcel and the pipe wuld al so need to cross the
Burlington Northern railroad tracks and a hi ghway.

d. Alternative 2b provides treatment of landfill constituents and does not inpact wetlands; Alternative 4c
does not treat landfill constituents and will inpact wetl ands.

Response: Alternative 2b would require the destruction of a significant amount of off-source wetlands to
all ow construction of the treatment berns. Sone incidental inmpact to wetlands would be expected during the
construction of Aternative 4c. See al so Response to Commrent 13.13.

Regarding treatment of landfill contam nants, EPA questions whether the "treatnment berns" proposed for
Alternative 2b would actually provide treatnment of landfill contami nants, or nerely dilute them before



rel easing themto the surrounding environment. Alternative 2b(ii) would likely provide adequate treatnent of
| eachate. Although Alternative 4c is a containnent renedy that does not include an active treatnment system
sone reduction of the toxicity of the landfill waste under Alternative 4c woul d be expected to occur as a
result of biodegradation within landfill waste. Biodegradation in landfills is a process by which the solid
organic particles are solubilized and converted to methane gas and carbon di oxi de gas, which are typically
vented or flared. In addition, Alternative 4c is expected to elimnate |eachate production and contam nant
loading to the of f-source areas. As such, it will effectively "contain" the landfill wastes such that active
treatnent of the wastes is not required (or cost-effective)

13. 15 Conmmrent :  Comment or asked whet her incineration and di sposal of the on-site waste had been
consi dered. [1]

Response: Based on EPA's experience with renmediation of landfills like the Tulalip Landfill, EPA has found
that incineration as a remedy for source control of contam nation is inpracticable and expensive. EPA has
found that containnent renedies that effectively prevent contact with landfill wastes and prevent |andfil

contami nants frommgrating to other areas are | ess expensive, and are generally protective of human health
and t he environnent.

Wien EPA devel oped its presunptive remedy gui dance for nunicipal landfills, the Agency reviewed renedi es
selected and inplenented at 30 landfills around the country. EPA found that incineration was routinely
elimnated fromremedy sel ecti on because of cost. For nore information refer to EPA's presunptive renedy
gui dances (EPA, 1990a, 1991, 1993a, and 1995a) and the AR for the Tulalip Site

13.16 Conmment: Commentor asked if Alternative 2b, the treatnent berm were capabl e of achieving the
degree of treatnent that it projected, would it be considered an acceptable alternative. [1]

Response: EPA believes that it would be difficult or inpossible to determ ne whether treatnent was occurring
within the proposed treatnment berns or whether the | eachate was sinply being diluted. To deternine whether
treatment was occurring, and to what degree, a rather |ong-term conprehensive evaluati on systemwoul d be
required. EPA would have to negotiate the terns, conditions, and costs of the evaluation with the parties
responsi bl e for remedi ation of the Site. EPA expects that this would be a rather |engthy process.

EPA al so anticipates that the evaluation process itself would be of a long duration. The tinme that woul d be
required to negotiate, inplement, nonitor, and interpret the result of such an evaluation systemare a
concern to EPA because it nay take years before EPA could assess whether a reliable remedy had been
inplenented at the Site. If the renedy failed, then an inperneable cover, such as that described for
Alternative 4c, would have to be installed on the landfill as a contingency. The interimremedy sel ected by
EPA in this interimROD, which includes a cap, has a long history of inplementability and effectiveness --
nei t her of which has been denonstrated for the treatnment bermsystem To date, the Respondents have not
submitted i nformati on whi ch adequately supports the inplenmentability or effectiveness of the treatnent berm
system Inplenentability and effectiveness are two of the nine criteria used by EPA to evaluate alternatives.

See Responses to Comrents 13.13 and 13.14 for nore information about EPA's concerns regarding the
reliability and effectiveness of Alternative 2b

13. 17 Comrent: Comment or suggested that additional fill (denolition debris) could be inported to achieve
the desired slope and that |imestone could be used to adjust the | eachate pH, which would reduce nigration of
contami nants. [2]

Response: EPA may consider the use of denolition debris as fill. However, the Agency has engi neering

and toxicity concerns regardi ng the use of denolition debris as fill at the Tulalip Site. Before accepting a
specific source of denolition debris, the Agency would need infornmati on that addresses EPA's specific

engi neering and toxicity concerns. EPA woul d assess the information before agreeing to accept a specific
source of denolition debris. EPA would want to be sure that the debris under consideration woul d not
contribute contamnation to the Site.

Exposure of the landfill |eachate to |imestone would likely increase the pH of the | eachate, naking it nore
basic. As a result of raising the pH of the | eachate, one woul d expect netals to precipitate out of solution
However, phenolic conpounds, which have been detected in landfill |eachate, tend to becone nore sol ubl e under

nore basic conditions, so EPA believes it is unlikely that |inestone would provide effective treatment for
these types of contam nants. Linestone may not be effective at treating other contam nants of concern, such
as pesticides or PCBs. Therefore, EPA does not consider the use of linestone to be a viable |ong-term
treatment sol ution because it would not substantially reduce migration of all |eachate contam nants, even in
the short-term

13.18 Conmment: Commentor stated that the No Action Alternative (1), and Alternatives 2, 2b, 3, 4a, and
4b fail to neet the fundanmental threshold requirements of CERCLA. [2]



Response: Conment not ed.

13.19 Comment: Commentor stated that many different caps are currently available in addition to a FM.
cover. The commentor suggested that a geosynthetic clay liner (GCL) tolerates nore damage, is nore easily
repaired, is a natural product, and can cost less. [2]

Response: EPA agrees geosynthetic clay liners (GCLs) can provide a viable alternative to FM.s. The interim
ROD provides for either a mnimum50 ml| FM. or a GCL to be used as the | ow perneability layer in the Tulalip
cover design (see ROD Section 10.1.3 - Landfill Cover System.

As pointed out by the comrentor, GCLs have the capacity to "self heal" if punctured. However, GCLs are
relatively newto the industry, and have not undergone extensive testing as FM. have. In addition, GCLs can
be slightly nore expensive to install than FM.s (approxi mately $0.50 per square foot for GCLs versus
approxi mately $0.40 per square foot for FMs).

13. 20 Conmment: Commentor stated that there is not enough informati on available to conclude that the
| ong-term nmai nt enance costs associated with inpervious caps and caps with flexible nenbrane liners are
negligible. [2]

Response: Some of the flexible menbrane liners (FM.s) have been in use for two decades. This use has enabl ed
engi neers to devel op sone concl usi ons regardi ng mai nt enance requirements and costs. For the Tulalip Landfill,
antici pated operation and mai ntenance (O%\M costs are estimated to be about $170,000 per year for the

sel ected alternative (Col der, 1995b.) Wien eval uated over a 30-year period using present worth val ue analysis
and assuming a 5%di scount rate, this |long-term nai ntenance cost anobunts to $2.6 mllion.

This cost is conparatively |lower than other alternatives that were eval uated. For instance, the EPA estinmates
that Alternative 2b would cost an estimated $465, 250 per year (with a present worth cost of over $7 million
in 30 years). QOperation and Maintenance costs for other alternatives provided in the "Feasibility Study for
Source Area Containment (SAC-4)" (Colder, 199Sa) and "Conparison of the Leachate Collection and Treat nent
alternative (2b) with the FML Cover Alternative (4c), Feasibility Study for Source Area Containment (SAC4)"
(Col der, 1995b) include the foll ow ng:

ALTERNATI VES ANNUAL C&M PRESENT WORTH
O’
Alternative 2 $220, 000 $3, 400, 000
(Active Seep

I nterception)

Alternative $386, 000 5, 900, 000
2b (ii) Leachate

Col | ection and

Tr eat nent

Alternative 3 $620, 000 $9, 600, 000
(Seep and Zone 2
Control s)

Alternative 5 $220, 000 $3, 400, 000
(Cover, Seep
Control s)

Alternative 6 $280, 000 $4, 300, 000
(Cover, Seep,
Zone 2 Control s)

* Calculated over 30 years with a 5% a discount rate. &M costs for contingent landfill gas treatnent
are not included because it is not certain that gas collection and treatnent will be necessary. 40

40 EPA notes that the need for continued operations and nmaintenance (08 coul d exceed 30 years.

The relatively | ower O&%M costs predicted for Alternative 4c are largely due to the passive and sel f-
cont ai ned nature of engineered caps.

13. 21 Comment : Conmentor stated that EPA's preferred Alternative 4c, the FM. cover, is significantly nore
expensive than and provides mnimal additional benefit over proposed Aternative 2b, Alternative Collection
and Treatment. [2]



Response: EPA disagrees. Aternative 4c nmeets the nine NCP criteria and Alternatives 2b and 2b(ii) do not.
Alternative 4c is cost-effective and is not significantly nore expensive than Alternatives 2b and 2b(ii), see
ROD Section 11.3 - Cost Effectiveness and Response to Comments 13.14. Aternative 4c provides significant

addi tional benefits, see ROD Section 9 - Sunmary of Conparative Analysis of Aternatives and Response to
Comments 13. 13.

13. 22 Comment: Comment or expressed concern that the $25 mllion clean-up cost nay be grossly
underesti mated and suggested that the cost could grow as high as $90 mllion. [I]

Response: The commentor's suggestion that the cost of the selected renmedy could grow as high as $90 mllion

is highly unlikely. Both EPA and the Respondents have independently perforned cost estinmates for the proposed
cap (Alternative 4c). EPA has determined that the $25 mllion cost estimate is within an acceptabl e range of

accuracy (i.e., +50 percent to -30 percent of the final construction cost).

Review of the $25.1 mllion cost estimate shows that it is very sensitive to changes in inported soil
quantity. Current grading plans presented in the "Revised Feasibility Study for Source Area Contai nment
(SAC-4)" (Colder, 1995a) provided an estimate of 637,000 cubic yards of inported fill at a total cost of $6.8
mllion (inmport soil and top soil) plus an additional $1.2 nmillion for regrading surface soil and waste. To

account for the commentor's estimated cost increase to $90 mllion, the quantity or cost of fill and
regrading would likely need to increase nearly an order of magnitude above current estimates. At this tine,
there is no reason to believe this may occur. Finally, conparison of actual costs for landfill cap

installation has shown that the $25.1 nillion cost estinmate is generally consistent on a per acre basis
with other sites of simlar nagnitude 41.

13.23 Conmment :  Comment or suggested that Alternative 4c was sel ected because it is the nost protective
and | east costly approach. Conmentor also stated that the proposed costs of the other alternatives nmay be
overstated, and costs of these alternatives could be |owered with creative use of resources and engi neering.

[2]
Response: Comrent not ed.

13. 24 Comrent: Commentor stated that the Respondents have evaluated Alternative 4c and agreed that it
coul d cost $25 mllion; however, the cost could increase to $40 mllion depending on the amunt of re-grading
and additional fill needed. [3]

Response: The cost estimates that are used in the interimROD are Feasibility Study (FS)-1evel cost
estinmates. |In general, EPA expects that actual renmedy costs will fall within a range of +50 percent to -30
percent of a FS cost estinate. The nain purpose of FS cost estinate is not to estinmate the cost of each
remedi al alternative with precision, but to allow a conparison of the relative costs of the renedial
alternatives that are under consideration. Typically, at Superfund Sites, a nore accurate cost estinate for
the selected alternative woul d be prepared during the Renedi al Design phase of the process, which would
usual |y begin after a renedy is selected in a ROD. In EPA's view, therefore, the commentor's statenent that
the actual cost of inplenenting one of the alternatives may significantly exceed the cost estimate is

premat ure.

Nevert hel ess, based on current information, EPA believes it is unlikely that the actual cost of inplenenting
the selected renedy, Alternative 4c, would grow to $40 mllion dollars. EPA considers this cost figure to be
extrene. Conparison of actual costs for landfill cap installation has shown that the $25 mllion cost
estimate is relatively consistent on a per acre basis with other sites of simlar size (see Response to
Comrent 13.22). At this tine, EPA believes that the actual costs of Alternative 4c are equally likely to be

| ower or higher than the $25 mllion cost estimate. EPA notes that Dr. Greg R chardson, a technical

consul tant who has worked for the Respondents and The Tulalip Tribes, stated at the second public neeting
that he believed the cost estimates for all of the alternatives may be higher than the actual costs will turn
out to be (Northwest Court Reporters, 1995). See also ROD Section 11.3 - Cost-Effectiveness.

41 See Responsi veness Summary Appendi x A: EPA Revi ew Comments on the of the Leachate Col |l ecti on and
Treatnment Alternative (2B) with the Cover Alternative (4C), Specific Comrent Nunber 17; also
interimROD Section 11.3 - Cost Effectiveness.

13. 25 Comment :  Comment or suggested that a protective and effective renedy could be inplenented (either a
partial cap or |eachate collection and treatment alternative) for $7.5 to 15 mllion, which is 30 to 60%] ess
t han EPA' s approach. [ 3]

Response: EPA estimates that a nore realistic cost for the Alternative 2b(ii) |eachate collection and
treatment systemis $21 million. The Alternative 4c cap is expected to cost fromabout $22 mllion to $25
mllion, depending on whether gas treatnent will be necessary. Gven that the |eachate collection system



has so many uncertainties regarding its constructibility, long-termoperation, and effectiveness; froma cost
st andpoi nt al one, EPA believes the Alternative 4c cap is a nore cost effective renedy.

13. 26 Comrent: The Tulalip Tribes plan to devel op the property, so a cap is redundant anyway because
bui | di ngs and asphalt can be good covers as long as they are maintai ned. Wiy not make this the Tribe's
responsi bility? [12]

Response: There are other parties in addition to The Tulalip Tribes who are liable for cleanup costs at the
Site. These other parties include other parties that operated the Site, transported waste to the Site, or
generated waste that was sent to the Site. The Tulalip Section 17 Corporationd42 is participating in the

all ocation process to determne the fair share of response costs to be allocated at the Site (see Responses
to Comments 5.1 and 5. 2).

EPA sel ected an inpermeable cap with a 2% grade to stop the generation of |eachate and to prevent pooling of
wat er on the surface. EPA selected the inperneabl e cap because it satisfies, better than other alternatives,
the criteria by which EPA nust eval uate response action alternatives, including ARARs. One ARAR identified
for the Site is the Washington State MFS for landfill caps. The M-S specify the design specifications for the
construction of caps. For the type of cap required for the Tulalip Site, the placenent of buildings and
asphalt on the Site as a cap would not neet the design standards specifications in the M-S for the Site. For
nore details see ROD Section 10.1 - Description of the Sel ected Renedy.

13. 27 Commrent: EPA is ignoring its guidelines that match cost-effective cleanups to the intended use of
the site. There was no nention of the intended use of the site. [12]

Response: The commentor is incorrect. Future use of the Site is summarized in the Proposed Pl an (see pages
7 and 17), and is described in greater detail in the docunent entitled "Big Flats Land Use Program (Tulalip
Tribes, 1994), which is available in the AR for the interimRCD. Future use is also considered in the ROD
as one el enment of the "Comunity Acceptance" NCP evaluation criterion (see ROD Section 9.0 - Summary of the
Conpar ative Analysis of Aternatives).

42 The Tulalip Section 17 Corporation |leased the Site to the Seattle Di sposal Conpany for |andfil
operations and was al so involved in post-1980 capping operations at the Site

The interimROD, Section 10.2 - Integrating the InterimAction with Land Use Pl ans, states "The sel ected
interimrenedy shall allow the on-source area of the Site to be productively used by people, with sone
restrictions necessary to prevent danage to the interimrenedy. To a reasonable and feasible extent, as
determ ned by EPA, the selected interimrenmedy shall be designed and constructed to allow for the types of
future use activities described in the Big Flats Land Use Progrant (Tulalip Tribes, 1994). The Tulalip
Tribes have identified recreational, light industrial, and commercial uses for the source area of the Site,
and traditional hunting and fishing uses for the off-source wetland areas.

EPA has concl uded that the selected interimrenedy (Aternative 4c) is cost effective (see ROD Section 11.3 -
Cost Effectiveness) and is conpatible with these future | and use objectives. The selected interimrenedy is
the | east expensive alternative that is protective of human health and the environment, and neets all ARARs.

13. 28 Comment:  Conment or expressed concern that the landfill site will be available for |ight
industrial/comercial use following the inplenentation of the renedy. The commentor specifically wanted to
know what effect on-site devel opment woul d have on the cap and what landfill sites in the country have
experi enced sinilar devel opment follow ng the installation of a landfill contai nment system [1]

Response: The selected interimrenedy should allow the on-source area of the Site to be productively used by
people, with sone restrictions necessary to prevent danage to the interi mrenmedy. The selected interimrenedy
shal | be designed and constructed to be conpatible with the types of future use activities described in the
"Big Flats Land Use Programl (Tulalip Tribes, 1994). This docunent is available for reviewin the AR for the
interi mROD.

Any activity on the cover beyond normal cover maintenance activities shall be approved in advance by EPA to
hel p ensure that danage to the remedy will not result. The degree of devel opnent to occur on the landfil
wi Il be dependent on the cap design and other factors. It is feasible, and has been supported by the
Respondent s, that devel opment coul d include construction of snmall structures for comercial or I|ight
industrial use without detrimental inpact to the cap. Special provisions and restrictions, such as utility
and structural foundation placenment, would nost |ikely be applicable based on the final cap design. This

I evel of devel opment is consistent with the intention of the Tulalip Tribes as described in the "Big Flats
Land Use Program (Tulalip Tribes, 1994).

EPA 43 plans to conduct a national study of renediated |andfills to determ ne potential uses for such sites:



however, to date the Agency has not routinely conpiled data about post-renedial uses of capped landfills. But
the Agency is aware that sone capped | andfills have been used for recreational uses. Exanples of sone

landfill caps which have supported devel opment include a municipal landfill in R verview, M chigan which
features downhill ski runs, a golf course, and several single- and multiple-fanmly homes; and a 50-acre
landfill near Canbridge, Massachusetts, which is to be devel oped with bicycle paths, ball fields, tennis

courts, and a running track

13. 29 Conmment:  Commentor asked how long it will take before light industrial devel opnent will be
permitted to occur at the site follow ng the inplenmentation of the renedial action. [1]

Response: Devel opment and beneficial use of some portions of the site could begin imediately foll ow ng
the cap construction with further devel opnment to occur over a period of tine. The Tulalip Tribes' Land Use

Program (Tul alip Tribes, 1994) provides a sequence of expected uses on the landfill cover. According to the
Plan, light industrial use of the Site is expected to begin 10 years after construction is conplete.
13. 30 Comment:  The commentor believes that the renedial investigation results support the need for

remedi al action. The comentor supports EPA's selected interimrenedial action for the Site. The coment or
concurs with the observations in the Proposed Plan regardi ng the i nportance of the Snohom sh River Delta as
an inportant fish and wildlife habitat. Specifically, the comrentor states that the delta areas at risk are
critical areas for inportant ecol ogical functions and are critical habitat to animals. [16]

Response: Commrent not ed.

43 Personal communi cation between Lynda Priddy, Environnmental Scientist, EPA Region 10 with Ken
Skahn, O fice of Energency and Renedi al Response, EPA Headquarters on 2 February 1996

13. 31 Conmment:  The commentor stated that the renedial action nust include and integrate effective fish
and wildlife habitat restoration. None of the alternatives identified in the Proposed Plan integrate cleanup
with habitat restoration which should be vital to selecting the remedy. The commentor concl uded t hat
integrating the remedy and restoration is less costly than treating the issues separately. An integrated
strategy maxi m zes environmental benefits. [11]

Response: The Proposed Plan for Interim Renmedial Action at the Tulalip Landfill Superfund Site only
addresses renedi ati on of the on-source area of the Site. The on-source area is the area of the landfil
itself including the perineter berns. EPA is presently evaluating data to determ ne whether and to what
extent the off-source area (the surroundi ng wetl ands) have been adversely affected by the landfill and
whet her additional renediation of the wetlands will be necessary.

The proposed remedy reflects EPA's deternination that it is not possible to achieve conplete fish and
wildlife habitat restoration at this Site through the remedy sel ected by EPA. The natural resource trustees
have been satisfied with EPA's | evel of coordination and consultation with themin reaching this decision

Al t hough EPA' s proposed renedy does not restore |ost or danaged resources, the natural resource trustees for
the Site have identified a project to acquire and protect from devel opnent property in the vicinity of the
landfill which represents the equival ent resources that have been danaged or |ost due to the rel ease of
hazar dous substances at the landfill. The natural resource trustees for the Site will work with EPA to

det erm ne whether additional restoration activities will be required to restore | ost or damaged off-site

nat ural resources.

EPA offered the de minims parties an opportunity to settle their natural resource danages liability as part
of the de minims settlenent for the renediation of the Tulalip Landfill Site. As of February 16, 1996
approxi mately 80% of the de minims parties have signed up for the natural resource danmges settlenent,
contri buting approxi mately $660, 000.

13. 32 Comrent: Commentor stated that approximately 17 inches of precipitation nay run off of the cap, if
installed. In light of this, the coomentor asked if anyone had eval uated the effects of such conditions on
juvenile salnmon utilizing wetlands associated with the landfill. [2]

Response: EPA requested that the Respondents conduct such an evaluation in the feasibility study for source
area contai nment. The Respondents replied that such an eval uation should be done during renedi al design and
that it was premature to evaluate this type of effect of a renedy during the RI/FS. Design changes can be
nade during renedial design to address potential problens.

13.33 Comment: Conmentor stated that the proposed remedy has the potential to significantly inpact the
wet | ands and estuarine tidal channels surrounding the landfill, resulting in a violation of EPA's "no net

| oss of wetland" policy. Comrentor stated that EPA has not adequately evaluated the potential inpacts of the
proposed renedy because it has neither required, nor allowed the types of studies needed to eval uate these



inmpacts. [2] [3]

Response: Al though i nplenmentation of the selected remedy, Alternative 4c, will change the hydraulics of

the surrounding wetl ands (for exanple, the selected alternative is expected to result in the elinination of
landfill |eachate seeping through the perineter bermonto the surrounding wetlands within two years), EPA
believes that the benefits of greatly reducing contaminant mgration fromthe landfill will likely offset any
potential harmto the off-source wetlands due to altered hydraulics. If the off-source wetlands are harmed as
aresult of the selected interimrenedial action, the damaged wetl ands woul d need to be restored, mtigated,
or replaced.

Wet| ands systenms are extrenely conplex. In EPA's view, it would be very difficult to design a study that
coul d assess potential changes in the wetlands that woul d be expected to result from hydraulic changes due to
inmpl enentation of the selected renedial action. Conducting such a study would |ikely be expensive, tine
intensive, and the results may be of questionable val ue

EPA has determned that the nost appropriate way to renediate the Site is in phases. Thus, the source area
will be renediated and, as stated above, the renedial neasures taken on the source area are expected to
result in a benefit to the surrounding wetlands through a reduction of |eachate flow to the surrounding
wet | ands. The second phase of the renediation includes conpleting the conprehensive baseline risk assessnent
for the off-source area to determ ne the extent of contanination and appropriate response neasures for the
off-source area. Additionally, the natural resource trustees for the Site have identified a project to

acquire and protect from devel opment property in the vicinity of the landfill which represents the
equi val ent resources that have been damaged or |ost due to the rel ease of hazardous substances at the
landfill. The natural resource trustees for the Site will work with EPA to deternine whether additiona

restoration activities will be required to restore | ost or damaged off-site natural resources. Al of these
neasures conbined are likely to result in a determnation and inplenentati on of the appropriate response
neasures to be taken on the surroundi ng wetl ands.

13. 34 Comment: The Commrent or expressed the concern that none of the proposed renedial alternatives will
be effective in the wetland areas of the site. Consequently, they request that the selected renedi a
alternative elinmnate any potential threats to human and environnental health. [4]

Response: EPA believes that the selected renedy will effectively halt the generation of |eachate after the
cap has been installed. The volune of leachate already in the landfill will decrease and wi thin about 2 years
cease discharging fromthe landfill through the perinmeter berminto the wetland. Therefore, future

contami nation of the wetland area is expected to stop

To assess the present condition of the wetland or off-source area, EPA will be conducting a conprehensive
baseline risk assessment on the wetland area around the source-area. Based on the results of that

conpr ehensi ve baseline risk assessnent, EPA will deternm ne whether additional remedial work is needed to
protect/restore the wetland. EPA will request public comment on the Proposed Plan for the off-source area
The Proposed Plan will specify renedial action, if any, necessary for the off-source or wetland area
surroundi ng the Landfill.

13.35 Comment: Conmentor asked if any of the existing landfill is considered wetlands and if so, if the
landfill closure will require a pernmit fromthe Arny Corps of Engineers. [1]
Response: An evaluation of the landfill surface and surroundi ng areas is being conducted by EPA to deternine

the approxi mate size and type of any wetland areas. EPA expects that this habitat assessnent will be
conpleted in the spring of 1996. Pursuant to CERCLA Section 121, EPA is not required to obtain a permt for
remedial activities at a Superfund site

Wet | ands speci es have begun to establish thensel ves on parts of the landfill surface. For purposes of the
selected interimremedy, the source area on the landfill will fall under section 402 of the CWA, which is
adm ni stered by EPA, rather than Section 404, which is admnistered by the Corps. See Section 11.2 -
Conpl i ance with ARARs, for nore informati on. See Response to Conment 13. 31

13. 36 Comment: The Tulalip site is in an estuarine environnent which should not only call for but
require a broader range of alternatives than are applicable to typical upland landfills on which the
presunptive renedy is based. [3]

Response: At sone point in the R/FS process, EPA has given full consideration to every interimrenedial
contai nnent alternative that has been suggested by the Respondents. EPA del ayed issuing the Proposed Plan in
order to fully evaluate Alternative 2b, which the Respondents submtted to EPA after the Source Area
Cont ai nnment FS was conpl eted. EPA al so solicited additional input during the public comrent period on the
Proposed Pl an



EPA notes that the "treatnment berm concept proposed as part of Alternative 2b is not a technology that is at
all suitable to a "typical upland landfill." The treatnent berm concept, as proposed by the Respondents
depends on the presence of tidal waters to mix with | eachate within the berns.

13. 37 Comrent: Comment or asked how | ong a nonitoring programwoul d be conducted before the renmedy was
consi dered successful . [4]

Response: An EPA-approved, post-construction nonitoring plan will be prepared for the Site. The nonitoring
plan require data which will be used to evaluate the effectiveness of the remedy and to assess whether the
remedy renains protective of human health and the environment. After the first two years of post-construction
nonitoring are conplete, EPA nay re-evaluate the frequency of collection of post-nonitoring data and of
quarterly nmonitoring reports. See al so ROD Section 10.1.5 - Post-Construction Care for additional

i nformation.

13. 38 Comment: Commentor asked if a nonitoring programwoul d continue after the off-source contai nnent
area renedy was established. [4]

Response: Mnitoring may be required after a ROD is issued for the off-source renmedy. At this time it is
unknown what nonitoring needs there nay be for the off-source areas. EPA expects to establish nonitoring
requirenents for the off-source area in the final ROD.

13. 39 Comrent:  Comment or asked who will be responsible for naintenance repair work (e.g., the gas
collection treatnent systen) of the landfill. [4]
Response: It is not known at this tine who will be responsible for operations and nai ntenance (&V of the

selected interimrenmedy. This would depend on the results of future negotiati ons EPA expects to conduct with
the PRPs, the Tulalip Tribes, and other parties, regarding construction of the selected interimrenedy and
other issues. &M responsibilities would likely be part of these negotiations

13. 40 Comrent :  Comment or asked what actions EPA will take to resolve further contam nant migration issues
if the remedy fails to neet established success criteria. [4]

Response: See Response to Comment 13.37. If, as a result of site nonitoring, EPA concludes that the interim
remedi al action is unsuccessful at containing the landfill wastes, additional containnent actions, such as
construction of a perineter |eachate collection system may be necessary.

13.41 Comment:  Conment or asked how the condensate associated with the gas collection treatnment system
operations woul d be handl ed. [4]

Response: Details regarding the handling of landfill gas collection systemcondensate are nornally
det erm ned during renedial design

13. 42 Comment :  Comment or asked whether the cap would require additional maintenance if differentia
settlement occurs at the Site and whether the $25 million cost estimate takes this into consideration. [I]

Response: The C&M at the Tulalip Landfill site would include repairing any damage that may occur due to
differential settlement. Anticipated expenditures for this type of &M activities have been factored into the
cap's cost estinate.

13.43 Conmrent:  Since EPA only required | eachate controls when the Agency approved the reopening of the
Tulalip Site, then EPA should only require these sane controls when they are closing the site. [12]

Response: EPA eval uated the use of several |eachate collection systenms in its evaluation of renedia
alternatives in the Tulalip Landfill Feasibility Study. In EPA's evaluation of renedial alternatives in the
FS, the Agency concluded that |eachate collection systens alone as a renedial solution would not be
protective of human health and the environment or nmeet ARARs identified for the site. The Agency has serious
concerns about construction and operation of certain types of |eachate collection systens.

Regul atory controls dictated by regulations in the past (such as controls that nmay have been state-of-the-art
or regulatory requirenments at the tine the landfill was open) that are now known to be ineffective in
protecting human health and the environnment are not appropriate remedi es. EPA nust nake its decisions

consi stent with good science and existing regul ati ons which are based on know edge and technol ogy which have
advanced since the early 1980's. EPA screened out for consideration renmedial alternatives clearly would not
neet the remedi al response objectives identified for the Site and which did not neet the other criteria EPA
must consider in selecting a remedy. G ven that EPA had concl uded that | eachate systens al one coul d not
address hunman heal th and environnental concerns identified at the Site, EPA sel ected another renedial
alternative that woul d address the migration of contam nated | eachate fromthe site and exposure to



landfill contents.

Leachate seep control alternatives 2, 2b, and 2b(ii) would allow continued mgration of contani nated Zone 2
groundwat er to the sloughs, and would not prevent contact with landfill contam nants. These alternatives

may not neet the RAOto prevent inhalation and release of landfill gas that exceeds anbient air standards.
The seep control alternatives may not neet surface water ARARs where Zone 2 groundwater discharges to the

sl oughs or, in the case of Alternative 2b, at the face of the treatment bermif the bermis not effective.
Alternatives 2, 2b, and 2b(ii) do not conply with M-S because they do not include a landfill cover.
Alternative 2b may not meet Section 404(b) of the dean Water Act because it requires dredging and filling of
of f-source wetlands, and there are protective, ARAR-conpliant alternatives (i.e., the selected interim
remedy) that would require the destruction of significantly | ess off-source wetlands. The | eachate collection
systemal ternatives 2b and 2b(ii) carry significant risk of failure, including the potential for clogging and
ot her problens, and therefore may not be protective in the long term For nmore informati on on seep contro
versus landfill cover alternatives see Section 9.0--Sunmmary of the Conparative Analysis of Alternatives, in
the ROD for interimrenedial action. See al so Responses to Conments 2.12.1 and 2.12.2

13. 44 Conmmrent:  Commentor wanted to know why an interimrenmedy was warranted for the site given the
letter drafted by Bill dasser, RPM U S. EPA in 1992, stating that there were no immnent or acute threats
to human health or the environnent posed by the site. Commentor wanted to know what had changed at the site
between the tinme the letter was drafted and now. [ 2]

Response: See Response to Conment 2.8.2. The document the commentor is apparently referring tois not a
letter (dasser, 1992). It is a "renoval assessment.”

13. 45 Conmment:  Commentor stated that the observation of ponded water on the landfill at various tines of
the year indicates that the cover presently out there is not highly perneable, as suggested by EPA [2]

Response: Ponded water on the surface of the landfill nay be caused by the Zone 1 water table intersecting
the landfill surface in some areas and by perched water (leachate or rainwater) over poorly draining surface
soils in other areas. For exanple, |eachate seep SP-01 in the eastern portion of the landfill is a location
where the Zone 1 water table intersects the landfill surface, resulting in a | eachate seep and an area of
ponded | eachate al ongside the landfill access road. In other areas, there may be sone areas of |ess perneable
surface soils. However, water levels in the refuse layer vary by as nuch as 3 feet with the highest water

| evel s neasured during the rainy winter nonths and the | owest water |evels neasured during the sumrer. The

seasonal variation in water levels clearly shows that rainfall infiltrating through the relatively porous
surface soil is the prinmary source of groundwater recharge to the refuse layer. This observation is further
supported by the rel ative absence of surface water runoff pathways fromthe landfill surface to the

surroundi ng wetl ands.

EPA notes that perneability is relative. For exanple, sand is highly perneable relative to clay, but grave
is highly perneable relative to sand.

13. 46 Conmment:  Commentor stated that it has not currently been shown that mgration of |eachate into
groundwat er and into surface water poses an unacceptable risk. Therefore, the need to actually decrease
m gration of |eachate into groundwater has not been fully established. [2]

Response: The nunber and nmagni tude of comnpari son nunber exceedances by chenicals in | eachate, as identified
in the Final Tulalip Landfill Ri sk Assessment for Interim Renmedial Action (Weston, 1995b) is sufficient
justification to state that | eachate poses a potential threat to human heal th and the environnent. This
potential threat justifies the need for action. This action includes containment, including control of the

| eachate. See Response to Comment 2. 10. 1.

13. 47 Comrent: Commentor stated that EPA shouldn't rush ahead with a presunptive renmedy but shoul d
instead take plenty of time and thoroughly explore all of the available alternatives. [2]

Response: At sone time during the RI/FS process, EPA has carefully evaluated all of the interimrenedy
options that the Respondents have proposed. EPA has evaluated 11 interimrenedial action alternatives in

the interimROD, including a No Action alternative, alternatives that do and do not include a landfill cover
and alternatives that are proven and unproven technol ogies for containing and treating landfill wastes. At
every Superfund Site, EPA nust weigh the benefits of obtaining additional data or conducting additiona

eval uations against the benefits of expeditiously proceeding with selection and inplenmentation of a response
action, if appropriate, to address potential threats to human health and the environment posed by a Site. The
NCP states that EPA should consider this weighing process with a "bias for action" (see Response to Coment
2.5.4). In the case of Tulalip Landfill, at this time, EPA believes that a sufficient nunber and range of
interimcontai nnent alternatives have been evaluated, that there is sufficient information regarding
potential risks to conclude that the Site represents a potential threat to hunan health and the environnent,
and that, based on the evaluation of alternatives required by the NCP, Alternative 4c is the nost appropriate



alternative to inplenent as an early/interimremnmedial action

13. 48 Comrent: Commentor argued that the zero-sloped trench throughout the landfill wll inmediately
fail and that such an alternative will be inpossible to "back-flush". [2]

Response: EPA shares the commentor's concerns with Alternative 2b and 2b(ii). EPA anticipates that

cl oggi ng of the | eachate collection system pi pes and drai nage nedia with biol ogical solids and inorganic
precipitates woul d be a severe and costly nmi ntenance probl emthat would be further conpounded by the
proposed zero-slope trench design

In addition, EPA notes that clogging of the pipe and drainage nmedia may be difficult to detect. To ensure
proper functioning, such a collection systemwould require periodic naintenance to prevent an unschedul ed
or unintended interruption. Furthernore, replacenment of the drainage system including piping, drainage
nmedi a, and punps would likely be required during the course of its operation

13. 49 Conmment: Commentor stated that the presunptive renedy shoul d not be, by default, an inpervious
cap. Commentor suggested that the Tulalip Landfill should not be considered a typical landfill in Wstern
Washi ngt on gi ven the physical features of the area and its location in an estuary. [2]

Response: The presunptive renedy for the Tulalip Landfill is containment, not an inpervious cap. The
Respondent s eval uated many contai nment alternatives in the feasibility study for source area contai nment

(Col der, 1995a) including various conbi nati ons of perneable soil covers, relatively inperneabl e caps,

| eachate interception, |eachate contai nment by vertical barriers, and groundwater containment by vertica
barriers. EPA has thoroughly considered and evaluated all of the alternatives proposed by the Respondents and
has solicited public comrent during the 80-day public comment period on the Proposed Pl an.

13.50 Conmment:  Commentor asked if lateral or tidally influenced flow of groundwater was present through
on-site waste, and if so, how the current recommended action would prevent horizontal contam nated
groundwat er flow frominfluencing zone 1 and 2 groundwater. [4]

Response: See Response to Comment 9.1

13.51 Comment: Commentor asked what criteria would be used to eval uate the source area contai nment
remedy. [4]

Response: The nine evaluation criteria contained in the National Contingency Plan (NCP) have been used to
eval uate the source area contai nnment renedy alternatives (see ROD Section 9 - Sunmary of Conparative Anal ysis
of Alternatives)

13.52 Comment: Commentor asked what the areal extent of surface soil contamnation is, and if the
contami nati on associated with the surface soil is the vehicle driving the preferred capping remedy. [I]

Response: The extent of surface soil contam nation, as it relates to exceedances of hunman health and
ecol ogi cal -protective criteria, is identified in the Final Tulalip Landfill R sk Assessment for Interim
Renedi al Action (Weston, 1995b).

Surface soil contamination is not the major reason for taking renedial action at the Site. The need for
interimremedial action is driven by nunerous exceedances of health-based conpari son nunbers and bi ol ogi ca

ef f ect s-based conpari son nunbers in landfill |eachate discharging to the wetlands, groundwater discharging to
surface water, wetland soil around the perineter of the landfill, and surface water and sedinent in the tidal
channel s surrounding the landfill. However, the prinmary reason for the renedial action at the Site is the

exceedances of effects-based conparison nunbers in the | eachate

13.53 Comment: Commentor asked if EPA has evaluated trends in contaninant concentrations at other
un-capped landfills with simlar |eachate problens. [1]

Response: The Agency has not studied trends in contam nant concentrations in | eachate from either
covered or uncovered |andfills 44.

44 Personal communi cation between Lynda Priddy, Environnmental Scientist, EPA Region 10 and Ken Skahn
(contact in EPA Headquarters for Superfund nunicipal landfill presunptive remedi es), Environnenta
Engi neer, O fice of Emergency and Renedi al Response, Environmental Protection Agency on 2 February
1996



13.54 Conmment :  Comment or suggested that the proposed InterimAction is not consistent with EPA' s
regul atory gui dance. The comment or expl ai ned that EPA defines the reasons for taking an interimaction as
"the need to take quick action to protect human health and the environnent froman immnent threat in the
short-termwhile a final remediation solution is being developed." It is the opinion of the commentor that
because no "imminent hazard" is clearly defined and agreed upon at this site that the use of an interim
remedy is a msapplication. [2]

Response: EPA s "Qui dance on Preparing Superfund Decision Docunents". (CSWER Directive 9355.3-02, July 1989
page 9-11), states that EPA may determine that it is appropriate to inplenent an interimaction at a site
The guidance states that interimactions "which nay be renoval or renedial actions, can be taken to

respond to an immedi ate site threat or to take advantage of an opportunity to significantly reduce risk

qui ckly. "

EPA' s designation of the renedy selected in the ROD as an interimaction is appropriate and consistent with
EPA gui dance. Data gathered at the Site during the RI/FS confirmthat an i mediate threat to human heal th and
environnent exists at the landfill. Based on the results of the R and the R sk Assessnent, EPA has
concluded that the Site nay pose an i mmnent and substantial endangernent to human health and the
environnent. This finding suggests that it is appropriate for EPA to take action in the formof an interim
action to contain discharges at the Site in a pronpt and effective nmanner. An energency situation requiring
i mmedi ate response is not necessary in order for EPA to inplement an interimrenmedy. EPA has ot her

nmechani sns, such as renoval actions, which may be used in emergency situations. EPA believes that it is
appropriate to institute an interimremedy at the source area of the landfill rather than to allow the

| eachate to continue to be generated and rel eased into the environment unabated until a final remedy which
addresses site-wi de environnental problens can be sel ected and i npl enent ed.

EPA' s Quidance further states that "interimactions are limted in scope and are fol |l owed by ot her operable
units that conplete the steps to provide definitive protection of human health and the environnment for the
long-term" Consistent with this statenent in the Cuidance, the PRPs, pursuant to an ACC, have conducted
studies of the source area of the landfill and the information gathered has provided an adequate basis on
which to evaluate risks and alternatives for renediation for the source area. A conplete evaluation of the

of f-source area of the Site has not been conpleted and it is premature to determ ne the appropriate response
action to be taken for the off-source area. Thus, EPA determ ned, given the docunented exi stence of hazardous
subst ances on the source area which pose a risk to human health and the environnent, that it would be prudent
and appropriate to address those threats through the use of an interimrenedy and to address off-source
threats through a final renedy.

13.55 Comment: Conmmentor indicated that a cap is standard practice for a landfill. [2]
Response: Commrent not ed.

13.56 Conmment: Commentor stated that a zero-infiltration cover over the landfill is not required, and
that a certain anmount of infiltration can be tolerated while still elimnating seeps. [2]
Response: There is no such thing as a "zero-infiltration cover," because all cover systens devel op | eaks
over tine. However, groundwater nodeling conducted by the Respondents during the FS suggests that the
perineter berm | eachate seeps may be elimnated if infiltration into the landfill can be reduced fromits
current level of 17.1 inches per year to approxi mately 0.07 inches per year (Colder, 1995c, Appendix A page
A-2, Section A 3 and page A-4, Section A.5). This infiltration reduction is achievable only with a cap with a
| ow perneability layer consisting of an FM.,, or with a cap that has a | ow perneability |ayer such as a GCL
with a maxi num perneability of 1 x 10-9 centineters per second. Aternative 4a, for exanple, which is a soi
cover, woul d not achieve the required infiltration reductions

13.57 Comment: Conmentor stated that in rare instances the treatnent of |eachate can be cost-effective.
However, as a rule, preventing and minimzing |eachate is far less costly than treating | eachate. [2]

Response: In general, EPA agrees that in nost cases, it is nmore cost effective to prevent and mnim ze

|l eachate than to treat it. This is the main reason that renmedies for landfills like the Tulalip Landfil

are al nost al ways contai nnent renedies that include a | ow perneability cover. Qperation and nai ntenance (Q8&\)
costs for collection and treatnent of |eachate at the Tulalip Landfill site are considerably higher than Q&M
costs associated with preventing formation of the | eachate. Wen considering | ong termoperation, the
relatively higher cumul ative O&M costs for |eachate treatment tend to of fset any savings gained fromthe
relatively |l ower capital costs associated with construction of |eachate treatnment systens.

13.58 Comrent: Commentor stated that EPA Region 10 has determined that the surface of the landfill is
cont am nat ed based on data from one | eachate seep on the surface of the landfill. Conmentor further stated
that this area represents |ess than one-quarter of one acre of the 143 acre landfill surface, or |less than

0.2% of the surface area. Commentor argued that this data is insufficient to justify a capping renedy. [3]



Response: EPA based the decision for interimrenedial action and sel ected a contai nnent renedy, including a
cover, for the Tulalip Site based on the Agency's concern for contam nant mgration via | eachate fromthe
on-source area of the Site to the off-source area of the Site. The reason the surface of a landfill is
covered is primarily based on the need to eliminate | eachate generation over the long-termin a reliable

and effective manner, not to prevent exposure of people and environmental receptors to surface or subsurface
soils. See Response to Conment 11.23.

The EPA presunptive renedy gui dance "Presunptive Renedy for CERCLA Minicipal Landfill Sites," page 5 (EPA
1993), states "(s)treamining the risk assessnent of the source area elimnates the need for sanpling and
anal ysis to support the calculation of current or potential future risk associated with direct contact."
The Agency has found in its experience with landfill remediation that surface and subsurface soil data play
a small role in the data used to select a renedy. Therefore, for the Tulalip Site, the Agency did not focus
on gat hering subsurface soil data or additional surface soil data beyond what was al ready avail abl e.

EPA di sagrees that EPA "determined that the surface of the landfill is contam nated based on one |eachate
seep on the surface of the landfill." See Response to Comments 2.9.2, 2.9.3 and 11.7 for a discussion of
EPA' s eval uation of the landfill surface.

14.0 M CRCBI OLOGE CAL STUDI ES

14.1 Comrent: Commentor stated that the mcroorgani smresearch at the site does not support the

concl usi on of human heal th risks from m croorgani sms | eaching fromthe landfill. For exanple, the commentor
clains the m crobiol ogical data presented in Appendi x C of the R sk Assessnent docunent do not suggest that
m croorgani sms pose risks at the landfill. [3]

Response: EPA presented mcrobial data fromsanples taken over a period of twenty years at and around the
Tulalip Site. Based on that data, EPA concluded in the Streamined R sk Assessnent for the Site that

"m crobial contamnation at the site may pose a potential health risk to humans." However, in EPA s microbial
anal ysis, the Agency did not attenpt to "conclusively" link the mcrobial contam nation in off-source
matrices to the landfill. EPA has not, nor will the Agency claim that the microbial data represents a
"mcrobial risk assessment." At nost, the Agency observes that some risk may occur from exposure to
matrices that are contamnated. It is not within the scope of the RI/FS investigation and review at the
Tulalip site to assess the degree of risk that may result from exposure to m crobial organisns at the
Tulalip site. There are no pathogen risk-based concentrati ons on which to performsuch an analysis. EPA s
purpose in nentioning a potential risk fromexposure to these nicrobial organisnms is to note that data is
avai |l abl e to suggest a potential risk.

However, EPA believes that with the installation of a cover over the landfill that over tine the mcrobial
popul ati on of concern will decrease. The population is expected to decrease as the | eachate seeps dry up,
thus elimnating the transport of mcroorganisns fromthe landfill through the | eachate seeps into the

envi ronnent surrounding the landfill.

14.2 Conmment :  Comment or expressed the opinion that the data presented in a neno prepared by M. Dean
Boeni ng of 1 CF (3/17/95) |acked any clear description of a sanpling plan, including sanpling plan objectives;
sanpling | ocations; and nethods of sanple collection, handling, transport, and | aboratory analysis. The
commentor al so did not understand the rationale for selecting the three indicator groups and five species of
bacteria included in the study. The comrentor suggested that the chosen organi sms were useful in determning
the presence of human fecal coliformcontam nation and the potential for transmi ssion of enteric pathogens.

[3]

Response: M crobiological investigations followed the Quality Assurance Project Plan for the Site. Sanpling
| ocations were determ ned according to |locales selected fromearlier investigations that produced el evated

I evel s of mcrobial contam nants. Leachate sanples were collected fromcharacterized | eachate seeps.

Sanpl e col l ection, handling, transport, and | aboratory analysis was conducted according to:

APHA. 1989. Standard Methods for the Exam nation
of Water and Wastewater, 18th ed. American Public
Heal th Associ ati on., Washi ngton, D.C

Food & Drug Admi nistration Bacteriol ogi cal Manual,
5th ed. 1984. Anerican Public Health Association.,
Washi ngton, D.C

E. P. A 1978. M crobiol ogi cal Methods for
Moni toring the Environment, Water and Wastes. EPA-
600/ 8- 78-017.



The microbial data was collected over a period of 20 years. Therefore, nuch of the data conforns with the
standards and protocols nornally associated with collection of the mcrobial sanples. The initial site
investigations (in the 1970s) were conducted according to NPDES regul ati ons, which regul ated these bacteria
indicators. These early investigations preceded the Superfund program Currently, local, state and federa
agenci es conducting m crobiol ogical nonitoring prograns al so conmonly anal yze for the indicators (tota
coliform (TC), fecal coliform (FC) and fecal streptococci (FSc)) identified in the Streanlined R sk
Assessnent for the Tulalip site. Evaluated popul ations of TC FC and FSc are considered to be indicative of
the presence of pathogenic bacteria. Al so, FCs were anal yzed for because published standards are avail able
for FCs, nmking "exceedances" easier to regulate. Infectious mcroorganisms originating fromhospitals (E
coli, C perfingens, S aureus and P. aeurugi nosa) which could survive at a landfill would mainly be bacteria
associ ated with eye, ear, nose, throat, genitourinary, respiratory, and staph infections. These five
bacterial species were of interest because they are conmon etiologic agents in these infectious epi sodes.

The above commentor al so had the foll owi ng comrents:

a. Several potential significant sources of mcroorganisns, including antibiotic resistant
organi sns, are known to exist in the area, including sewage treatnent plant wastewaters,
dairy farns, septic tanks, wildlife, and urban runoff.

Response: In general, effluent fromthese practices can be sources of antibiotic resistant bacteria.
However, EPA is not aware of any peer-reviewed literature that substantiates the claimthat these
bacteria are "known to exist in the area" surrounding the landfill.

b. Background and off-site concentrations of mcroorganisns were simlar to on-site
concentrations.

Response: The size of a microbial population is not necessarily predictive of the risk of infection from
that organism For exanple, exposure to a small population of netabolically dornmant organisns during the

wi nter nmonths may be just as infective as an exposure to a larger, netabolically active popul ation of the
sane organi smduring the spring and sumrer nonths. Because nicrobial agents may replicate in the field, the
concept of concentration (e.g., chenmical) as an indicator of toxicity is not necessarily considered to be an
indicator of infectivity for mcrobial agents. Qpportunistic pathogens nay be ubiquitous in an area, but that
does not nmake them | ess pathogenic.

Al so, conparison of on-site popul ati on nunbers to background or off-site popul ations nunbers (in addition

to reasons expl ai ned above) may not be indicative of a risk because even an ubi quitous population requires a
host to be infective and these organisns are very species-specific. In other words, even if the background,
if a host was present at the landfill then infection is possible through direct and indirect contact.

Investigations from 1970 to 1992 show that on-site mcrobial populations at the Tulalip Site were higher

t han background or off-site popul ati ons. However, sanpling in 1992 and 1993 indicated that on-site

popul ations are simlar to background and of f-site popul ati ons. This decrease over the |ast couple of years
does not decrease EPA s concern about the infective potential of these organisns for reasons stated bel ow.

c. A consistent trend of decreasing mcroorgani smconcentrations were neasured in the area over
time.

Response: Generally, the concentration of mcrobial populations at nost upland |andfills decrease over
tinme. For exanple, facultative aerobic bacteria persist up to 10 years in a standard upland landfill.
However, conditions at the Tulalip Site (abundant nutrients and oxygen), provides a conductive mlieu for
nost aerobic/facultative populations to persist far beyond this 10 year period. Therefore, EPA believes that
the Tulalip Site nmay be a | onger-term source of bacterial indicators than would be generally expected

d. Standard protocols for testing for antibiotic resistance were not used.

Response: Standard protocols (Kirby-Bauer disk agar diffusion procedure) were followed. This is the
protocol used worldw de by clinical and applied m crobiologists. The citations are as foll ows:

Federal Register. 1972. Rules and regul ati ons.
Antibiotic susceptibility disks. 37 Fed. Reg-
20525- 20529 (Erratum 38; 2756, 1973).

National Committee for Cinical Laboratory

St andards. 1992. Fourth informationa

suppl ement: M 100- S4. Performance standards for
antimcrobial susceptibility testing. NCCLS,
Villanova, PA



e. Antibiotic resistance of background and of f-site m croorgani smsanples were sinmlar to on-site
sanpl es.

Response: EPA agrees. However, the assunption that this statement is based on (resistance patterns of
background organi sms are "innocuous") may not be true. In other words, these antibiotic resistant strains may
or may not have originated fromthe landfill and mgrated into nearby sedinments.

Resi stance traits are carried on and transferred via extrachronosonal plasmds. These transfers occur anong
a variety of bacteria, including the fecal coliformfamly 45. Exactly how |l ong an environnental bacterium
will retain these plasmds is unknown but sone authorities have observed that bacteria possessing multiple
resi stance factors are nore hardy and | ess subject to environmental stress than native strains |acking

resi stance factor plasmds. 46

f. The indicators and specific species evaluated are ubiquitous in the environment.

Response: See Response to Conment 14.2(b) above

g. The presence of antibiotic resistance in any of the organi sns does not necessarily qualify them as
pat hogens.

Response: The expression of antibiotic resistance is unrelated to the classification of a bacteriumas a
pat hogen. The pathogens that have been a concern at the landfill are "opportunistic." That is, these
ubi qui t ous organi sms can take advantage of any opportunity to invade a human host either directly or
indirectly.

14. 3 Conmment:  The commentor stated that the mcrobiological study did not eval uate viruses or other
agents that could inpact human health. Commentor asked if there is concern that such agents nay potentially
be present. [4]

Response: EPA did not evaluate the possibility that viruses or "other agents" were present at the Tulalip
Site. Aninmal viruses do not "grow' in the environment and woul d not be expected to survive in the [ong-term
outside of a host, especially while exposed to anbi ent environnental conditions. EPA assumes that what the
comrent or means by "other agents" is protozoan agents. EPA s purpose was not to performa full-fledged

m crobial risk assessnment but to sunmarize nicrobial data that was primarily already avail abl e from previous
investigations conducted over the last twenty years. EPAis not claimng that viruses or "other agents"
(apart fromthe mcrobiological data) nmay pose a significant risk, or any risk for that matter, at the
Tulalip Site. Simlarly, EPA only concluded fromthe bacterial data that a risk to human health may exist.

45 Kelch, WJ. and J.S. Lee, 1978. Antibiotic Resistence Patterns of G amnegative Bacteria |sol ated
from Environmental Sources. Appl.Environmental. M crobiol. 36:450-456

46 Grabow, WO K, 1.G Meddendorff and O W Prozesky. 1973. Survival in Mturation Ponds Contai ni ng
ColiformBacteria with Transferabl e Drug Resistance. Wat. Res. 7:1589-1597

14. 4 Conment:  Commentor stated that the m crobiological data (Appendix Cin the R sk Assessnent
docunent) are not consistent with the summary presented in Section 2.4 of the docunent. [3]

Response: Tables 1 through 9 of Appendix C were present in the Draft Final Streanmined R sk Assessnent
(Weston, 1995a). These Tables were inadvertently left out of the Final Streamined R sk Assessnent (\Wston
1995a). No changes were made in the Tables and the information in the Tables was present in the AR (e.qg.,
Draft Final Streanlined R sk Assessnent) during the comment period on the Proposed Pl an

14.5 Conmment: Commentor stated that the m croorgani smconcentrations reported in the corrected "nost
probabl e nunber" data tables dated January 31, 1994, and presented at the end of Appendi x C of the
Stream i ned R sk Assessnent do not correspond to the data presented in EPA's neno dated March 17, 1995. [3]

Response: The data tables fromJanuary 31, 1994 and March 17, 1995 do correspond. The January 31, 1994
data tables do not conflict with the data in Tables 1 through 9, but instead augnents it. The January 31
1994 data was inadvertently left out of the data summary presented in Tables 1-9

15.0 FUTURE SI TE STUD ES

15.1 Conment:  Commentor asked if other studies are being perforned on biota of different trophic levels
in the future. If so, the coomentor asked if the study would be simlar to the study of PCBs and eagles in
the Hood Canal area. [4]



Response: EPA is currently working on a conprehensive baseline risk assessnent that will include an
assessnent of the potential inpacts of site contam nants on upper trophic levels. This study will be
significantly different than the study of PCBs and eagles in the Hood Canal area. The conprehensive baseline
ri sk assessment will use Site data to evaluate potential risk to upper trophic |levels using the off-source
areas of the Site, such as the Northern Harrier (Marsh Hawk) and the Great Blue Heron, fromexposure to Site
contami nants, which include but are not linmted to PCBs. The Hood Canal study, on the other hand, covered

a | arger geographical area (the Hood Canal area), but focused nore narrowly on a specific species (eagles)
and specific contam nants (PCBs).

16.0 M SCELLANEQUS COMVENTS

16.1 Comment: The commentor believes "...the EPA staff, in the science and engineering disciplines, is
unqualified to render the decisions that they have put forth." The commentor believes there is a huge
disparity between the EPA's staff credentials and those of the PRPs. Consequently, the comrentor states that
EPA shoul d wi thdraw t he Proposed Pl an because: (1) EPA has not conpleted the baseline risk assessment; (2)
EPA staff is not qualified to select the renedial action; (3) the Proposed Plan ignores the | anguage in HR
2099 which is part of EPA's continued funding in HIR 108; (4) the Proposed Pl an does not take into account
EPA' s administrative reforns published on Cctober 2, 1995; (5) the renedy is not consistent with other
remedi es selected at NPL landfills in Region 10 or the Agency's presunptive remedy AR and (6) EPA has not
responded to the University of Washington's appeal to renove the Site fromthe NPL. [5]

Response: EPA is confident in the qualifications of its staff and in the individual staff menbers,
conmpetency in conducting the duties which EPA is mandated to perform Referrals to responses to the above
comments, are as foll ows:

(1) EPA has not conpleted the baseline risk assessnment: See Responses to Coments 2.1, 2.2, and 2. 3;

(2) EPA staff is not qualified to select the remedial action: See Response to Coment 16.1;

(3) the Proposed Plan ignores the | anguage in HR 2099 which is part of EPA s continued funding in HIR
108: See Responses to Comrents 2.6 and 2. 17,

(4) the Proposed Plan does not take into account EPA' s administrative reforms published on Cctober 2,
1995: See Response to Comment 2. 6;

(5) the remedy is not consistent with other renedies selected at NPL landfills in Region 10 or the
Agency' s presunptive remedy AR See Responses to Comments 2.4 and 2.14; and

(6) EPA has not responded to the University of Washington's appeal to renove the Site fromthe NPL:
See Response to Comment 4. 1.



ATTACHVENT A

DE-M N M S SETTLEMENT | SSUE
AND OTHER LI ABI LI TY COMMENTS

EPA received comrents regarding liability issues, prinmarily about the de minims settlenent, during
the public comment period for the Proposed Plan. The public comrent period was for the Proposed Plan, EPA' s
eval uation and selection of a renedy for the Tulalip Landfill. EPA has responded to those conments in the
Responsi veness Summary. However, comments about liability issues that were given at the public neeting are
addressed, separately, in this attachment because they do not directly relate to the selected renmedy for the
Site. EPAw | respond directly, in witing, to comentors who submtted de mininmis liability comrents in
witing to EPA during the public comrent period and were not given at the public neeting.

1.0 Conmmrent : Conmrentor asked if all de-minims parties have been contacted, including public bodies,
and if they were on both a list and an invoice list. [2]

Response: EPA used several sources to prepare a naster |ist of approxi mately 6,500 parties associated with
the Tulalip Landfill. The sources included Marine D sposal Conpany | ogbooks, as well as information supplied
by Rubatino Refuse Conpany and Waste Managenent, Inc. EPAis offering de ninims settlements to appropriate
parties on the master list, including public bodies, who contributed between 0.01 and 0.6 percent of the
total waste at the site. The settlenment offers are being conducted in three rounds.

Those parties with waste vol umes bel ow 0.01% of the total waste volume at the Site are not being offered
settlements. These parties have been determ ned by EPA to be de mcronis parties, and consistent with EPA
gui dances and policy, are not being asked to contribute a portion of the response costs incurred at the Site.

In addition to the master list, EPA has in its possession approximately 28,000 | edger cards supplied by the
Seattl e Disposal Conpany. To date, EPA has reviewed this |edger card information for those parties already on
the naster list and identified as eligible for a de minims settlenment. EPAis initiating a conprehensive
review of these ledger cards in order to determne if additional parties, beyond those already identified,
are eligible for a de mnims settlenent.

2.0 Comrent: commrentor asked if there was a mechanismin place to return noney to the people on the de
mnims list if the Tulalip site was taken off of the NPL list. [2]

Response: No. Even in the unlikely event that the Tulalip site is taken off of the NPL, EPA retains its
authority to take enforcenent action to conpel cleanup at the site.

3.0 Comment: Commentor asked if the post-1980 users are being asked to contribute to the settlement. [2]

Response: The Tulalip Section 17 Corporation 47, U 'S. Navy, and other post-1980 users of the site are
currently participating in a formal allocation process. The purpose of this process is to deternine fair and
equi tabl e cl eanup cost shares for these and other parties.

4.0 Comment : Conment or asked what action the EPA would take if the de minims invoice parties did not
pay their bill within the 30-day period. [2]

Response: The settlenent to de minims parties is offered in the formof an adm nistrative order on consent
(ACC). The ACC provides for each settling party to make a cash paynment to the Unites States for a
proportionate share of past and future response costs at the site. Payments will be due only after the ACC
becones effective. After receiving binding signature pages fromthe settling parties, EPAwll sign the ACC
and it will be nade avail able for public comment. Followi ng the public comment period, the ACC will become
effective after the settlenent is approved by the United States Departnent of Justice. EPA will then send
notice to each settling party that the ACCis effective. Paynents by the settling parties will be due 30 days
after receiving notice that the ACCis effective.

47 The Tulalip Section 17 Corporation |leased the Site to Seattle D sposal conmpany for |andfill
operations and was al so involved in post-1980 capping at the Site.

EPA will not determine in advance the action it will take to enforce the terms of the ACC against a party
who signs the settlenent but fails to nake the required paynent. By signing and returning the ACC signature
page to EPA, Settling Parties agree to be bound to the terns of the settlenment, which requires each party to
submit specified payments within 30 days after receipt of notice of the effective date of ACC. Parties who do
not do such, will be considered in violation of the ACC, and subject to enforcenent proceedings. As stated

in Paragraph 23 of the ACC, pursuant to Section 122(1) of CERCLA, a Settling Party who fails or refuses to
comply with a termor condition of the ACCis subject to a civil penalty of up to $25,000 per day of such



failure or refusal. In addition, a party who fails to nmake the paynents will not gain the benefits of a
covenant not to sue fromthe United States, and will not enjoy contribution protections provided settlers
under CERCLA

5.0 Comrent: Commentor, identifying hinself as a former customer of Rubatino Refuse, asked how it was
that EPA determ ned 516 tons of scrap wood materials were hauled fromhis property and di sposed of at the
landfill. Based on the content of the public neeting s proceedings, the commentor expressed that he was not

prepared to enter into a de mnims settlenent that the EPA requested. The conmmentor is not convinced the
liability to those participating will be elimnated because | eachate may continue to mgrate fromthe site
following the inplenentation of the remedy. [I]

Response: The total tonnage attributed to each generator custoner of Rubatino Refuse Renoval, Inc. (RRR) was
based on docunents prepared by RRR at the tine of landfill operations, including daily trip reports, and on
sworn testinony of RRR drivers. Were driver infornmation showed a consistent waste generating activity for a
party during the period 1975-1979 - such was the case for WVWlls MIlwork - EPA calculated the tota
volunetric contributions of each generator custoner for that period using the average nonthly vol ume of
docunented waste activity during the 1978 period as the basis. The waste vol unme was then converted to tonnage
using a conversion factor of 283 pounds/cubic yard.

The public neeting that the commentor attended was for the purpose of discussing the Proposed Plan for the
Tulalip Landfill Superfund Site, not the details of the de minims settlenent. EPA held separate
informational neetings with de minims parties, and nade all information upon which party-specific vol ume
deci sions were nade available to the de mnims parties for review and conment prior to responding to the
settlement offer.

The commentor is correct that response actions at the site nay be ongoing for sone tine. However, the de
mnims settlenment is an opportunity for eligible parties to settle their potential liability for response
costs with regard to the site. As noted in the Response to Corment 4.0 above, the settlenent provides
inmportant benefits to settling parties, including a covenant not to sue and contribution protection, in
exchange for paying a share of past and future response costs at the site. Taken together, a covenant not to
sue, contribution protection, and other de minims settlenment terns provide a high | evel of certainty that
settling parties will be protected fromfuture |legal actions related to the matters addressed in the

settl enent.

6.0 Comment:  Comment or asked why the pre-1980 users of the landfill are being asked to pay to clean up
the site. [I]

Response: Pre-1980 users of the landfill are being asked to pay to clean up the Site because EPA has

evi dence that the waste they brought to the Site contained hazardous substances. The pre-1980 users of the
landfill fall within the definition of |liable parties under section 107 of CERCLA, 42 USC 9607, and are
therefore responsible for the paynent of response costs.

EPA is issuing de minims settlenent offers to parties who contributed between 0.01 and 0.6 percent of the
total waste at the site. Parties with waste contributions above 0.6 percent are not eligible for a de nmninis
settlement offer, but have been or will be invited to participate in an allocation process. There are

t housands of parties who contributed |ess than 0.01 percent. EPA has no plans to offer settlements to these
very small contributors at this time because of the substantial administrative costs that woul d be incurred
relative to the very mnor contributions likely to be recovered

Comment :  Comment or wanted to know what the inpact of the baseline risk assessnent would be on the current
tine table for PRPs who have and have yet to receive de mninms settlenent offers. The commentor al so asked
about the cost basis for parties who are potentially |iable who have not yet received de nminims offers and
whet her those that have will-have their offers re-evaluated. [2]

Response: The conprehensive Baseline Ri sk Assessnent will have no effect on the time table for the de

mnims settlenments. The two processes are proceedi ng i ndependently. In addition, EPA does not expect the
cost basis for the de minims settlenments to change. This is an early de minims settlenent and therefore
total site costs are estimated as accurately as possible based on current information. Early settlenent
offers give parties an opportunity to "cash out" early in the process so as to avoid further involvenent at
the site. The actual total site costs may turn out to be | ower or higher than the amount estimated for
purposes of the settlement offer. Thus, though settling de mninis parties risk that the costs will be | ower
than anticipated by EPA, EPA risks that the costs will be higher than anticipated and EPA will not be able to
seek those extra costs fromthe parties who have al ready settled

8.0 Commrent : Conment or suggested EPA use the concept of periodic paynents to settle the PRP's liability
rather than a |unp sum Commentor stated that this paynent phil osophy, as described by the commentor, is
nodel ed from personal injury tort litigation. The conmrentor explained that an advantage of this nethod is



that the defendant can typically settle the case for | ess noney and the plaintiff can typically receive nore
noney. The conmmentor al so suggested that favorable tax consequences often result for both parties. The
comment or expl ai ned that the defendant receives the current tax deduction for their expenses for the
settlement case. In addition, the defendant is able to settle the case at a | ower cost because the settlenent
is spread out over time and it is, in effect, annuitized. Consequently, the comrentor explained that the
plaintiff faces no tax consequences. [2]

Response: EPA appreci ates the comrentors suggestion.
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APPENDI X E

EPA REVI EW COMVENTS
ON THE
COVPARI SON OF THE LEACHATE COLLECTI ON AND THE TREATMENT
ALTERNATI VE (2B) W TH THE FM. COVER ALTERNATI VE (40,
DATED OCTCBER 24, 1995

During the public comrent period for the Proposed Plan, the Respondents subnitted new information to EPA
regarding a variation of Alternative 2b - Leachate Seep Collection with Treatment Berns. This docunent, dated
Cctober 24, 1995, is entitled "Conparison of the Leachate Collection and Treatment Alternative (2b) with the
FML Cover Alternative (4c)" (CGolder, 1995b). The docurent provi des detailed information on sending collected
| eachate to an of f-Site sewage treatnment plant, or Publicly Oamed Treatnent Wrks (POTW, instead of through
treatment berns. EPA has eval uated both of these variations in the interimROD, differentiating them as
foll ows:

. Alternative 2b - Leachate Seep Collection with Treatnent Berns; and
. Alternative 2b(ii) - Leachate Seep Col |l ection with Discharge to POTW

Alternatives 2b and 2b(ii) use the same basic | eachate collection system The nain difference between
the two alternatives is that one would send the collected | eachate to treatnent berns, the other to a POTW
According to the proposal, under Alternative 2b(ii) the | eachate would be sent to either the Marysville or
Everett POTWwhere it would be treated along with other effluent streans received by the POTW

Thi s Appendi x presents EPA' s technical comrents on the Cctober 24, 1995 submittal. For EPA' s eval uation
of Alternative 2b(ii) using the NCP criteria, refer to interimROD Section 9.0 - Summary of the Conparative
Anal ysis of Alternatives, and interimROD Appendi x A

GENERAL COMMVENTS

1. Alternative 2b and Alternative 2b(ii) share the sane basic | eachate collection system Mny comrents EPA
has nmade previously about the collection systemproposed for Alternative 2b also apply to the Alternative
2b(ii). However, many of EPA's concerns were not addressed in the Cctober 24, 1995 submi ssion (Col der,

1995b). EPA expressed the foll owi ng concerns about alternative 2b:

. difficulty of constructing trenches for the |eachate collection systemthrough |andfill waste;

. difficulty of installing level collection pipes in several feet of standing water at the bottom
of the trenches;

. difficulty in accessing the collection pipes for repairs;

. cl ogging of collection pipes over tinmne;

. relatively high operation and nai ntenance (O&) costs; and

. |l ack of adequate data or technical analyses to support the Respondents' clains that the

proposed coll ection systemwoul d elimnate | eachate seepage.

These concerns are al so applicable to 2b(ii) because of the simlarities between the two systens. The Cctober
24, 1995 submittal could have, but did not, attenpt to address these concerns relative to 2b(ii). In EPA's
August 3, 1995, letter to the Respondents (Eric Wniecki, EPA to Anthony Burgess, ol der Associ ates)
transmtting EPA' s review of the "Devel opnent and Eval uati on of the Treatment Berm Alternative (Col der,
1995c), which describe Aternative 2b, EPA stated on page 7:

The SAC reports submitted to date, including the subject report, have not provided adequate
justification to support the statenent that all |eachate seepage would be elimnated by the treatnent
bermor simlar |eachate interception alternative.

To date, this justification has not been provided to EPA

2. There are nunerous uncertainties associated with the | eachate collection and treatnment alternative.
Adequat e trench design and spacing is heavily dependent on hydraulic properties of the waste. There is
reference to aquifer testing to try to confirmthese properties. However, EPA notes that these are |andfill
waste materials, which are expected to be | ess honbgenous than soil nedia or sedinents. The boring and



testing prograns for defining the hydraulic properties to allow a reasonabl e confidence | evel with the design
of the spacing of the trenches is likely to be extensive. The trench spacing provided in the Respondents
submittals is highly conceptual, a best guess, based on very limted data in Zone 1. The trench depth, as
proposed, ranges from 12-25 feet with a nininumw dth of 3 feet, depending on waste consistency. The vol ume
of waste to be excavated is consequently al so very speculative, as it is dependent on all the above. EPA
questions the viability of returning all of excavated waste to the same trenches as proposed, versus the
potential need for other, additional disposal options. This has not been sufficiently eval uated

3. The docurent inappropriately downpl ayed the potential for plugging and its inpact within the | eachate
coll ection system The cost estimate for the | eachate collection and treatnent alternative shoul d have
specifically identified, in addition to contingency for unexpected events, corrective actions to be foll owed
(e.g., digging up and repl acenment of portions of the interceptor trench, etc.) to address plugging within the
interceptor trenches, including operation and mai ntenance (C&\) funds to inplenment these corrective actions.

4. The advantage of using |ow perneability landfill covers to reduce infiltration into landfills and
consequently reduce | eachate production is that it is a proven technology with respect to materials,
installation, and the ability to operate and naintain the system Construction and Quality Assurance (CQA)
procedures for installation-and repair of FM. landfill cover systens are well established, including ASTM
standards and EPA gui dances. |In contrast, the Respondents who proposed the 2b(ii) approach did not subnit
information that supports 2b(ii) as a technology that is proven for the use and circunstances for which it
has been proposed.

5. Based on eval uations perforned by the Respondents, the selected alternative (4c) is expected to result
in lower rates of |leachate mgration to Zone 2 than Alternatives 2b or 2b(ii). The lower rate of |eachate
mgration to Zone 2 expected fromAl ternative 4c has a relatively high degree certainty because | ow
perneability landfill covers are a proven technology with relatively predictable results. The | eachate
mgration rates associated with Alternatives 2b and 2b(ii), on the other hand, are relatively uncertain
because Coll ection systens of this type are unproven. Consequently, the expected rate of |eachate migration
that may result frominplementation of Alternates 2b and 2b(ii) is subject to nunerous uncertainties (see the
foll owi ng comments). Because the estinated | ower |eachate migration rates associated with Alternative 4c are
considered to be nore certain estinates, the fact that these nunbers are | ower nust be viewed as very
significant. Alternative 4c is expected to neet all RAGCs without the need for additional contingencies
During the detail ed design phase, Alternative 4c can be optimzed to mnimze waste excavati on and soi

i mportation

6. It is likely that the cost estinmate for the | eachate collection and treatnent alternative 2b(ii) is
significantly underestimated due to the critical inputs (i.e., trench spacing, etc.) into the analysis being
really nore appropriately characterized as best guesses versus conservative or non-conservative assunptions.
A nore realistic cost estimate for Alternative 2b(ii) has been prepared by EPA (see Table 1 in this

Appendi x) .

7. Sone information was provided for the Everett POTWthat was not provided for the Marysville POTW
I nformation should have been provided for both POTW since both were proposed as potential recipients of
landfill |eachate.

8. Current landfill gas emission of nethane at the Tulalip Landfill is estinated to be 228, 000, 000 cubic
feet per year (HLA, 1994b). This quantity would likely increase as the water levels in the landfill decrease
t hereby enabling additional refuse degradation. Furthernmore, constituents of |landfill gas can cause offensive
odors or threaten hunman heal th. PSAPCA regul ati ons provide requirenents for allowable gas em ssion rates, air
em ssions detrinental to persons or property, and odor and nui sance controls neasures. Landfill gases
generated under the scenario depicted by Alternative 2b or 2b(ii) would be released to the atnosphere since
these alternatives possesses no provisions for containment of such gases.

For alternative 4c, a gas collection systemconsisting of a piping and trench network woul d be installed
beneath the | ow permeability cover. The recovered gases could then be treated by incineration or flares as
necessary.

SPECI FI C COMMENTS

1. Page 3, Section 2.1: It is unclear fromthe description of the biopolymer slurry techni que how the
drai nage nedia (both drain piping and filter pack) would be installed, and what inpact residue fromthe
slurry woul d have on the interceptor trench's perfornmance. Supporting docunentation and references for the
bi opol yner slurry techni que shoul d have been provi ded

2. Page 4, Section 2.1.1: The reference to treatnent bernms in the first sentence appears to be incorrect,
since Alternative 2b(ii) does not include treatnment berns.



3. Page 6, Section 2.2: a) Copies of the chemcal and flow data presented to personnel at the Everett and
Marysvi | | e POTW shoul d have been provided in an appendix to the report.

b) A discussion of the conpliance status for each of the POIW shoul d have been provided. CERCLA
wastewat ers are prohibited frombeing sent to a facility that is not in conpliance with its pernits.

c) The mechanisns (e.g., nonitoring and reporting requirenents) that each POTWwoul d enpl oy to ensure
that the wastestreamwi || be acceptable to its treatnment systemover the long term shoul d have been
provi ded.

d) The hydraulic capacity of each POTWis discussed. However, discussion of other technical issues
shoul d al so have been provi ded, such as the organic |oading capacity of each POTW treatnent system
the suitability of each POTWs treatment systens for the wastestream and whet her each treatnment
system woul d be expected to treat the | eachate constituents, and to what degree

4. Page 7, Section 2.3: This section should have included descriptions of the nonitoring neasures required
to maintain the system As a mninum these neasures shoul d have included float controls, redundant processes
for mechani cal equi pnent, and performance nonitoring of the trenches and pi ping network. Mnitoring controls
for this alternative are likely to be nore numerous, substantial, and costly than for Aternative 4c.

5. Page 8, Section 2.5.1: a) dogging of the interceptor trenches fromsiltation or biofouling remains an
inmportant concern for this alternative since detection of a |ocalized bl ockage would be difficult. The
appropriate selection of aggregate and/or geotextile would be difficult due to the variability of soil and
refuse across the site. Mreover, correct placenent of these nmaterials may prove conplicated, particularly
when using a slurry to maintain trench integrity. These issues should have been di scussed in nore detail

b) The conparison of a trench pipe systemto a screen in a well is not a valid conparison. A drainage
trench such as those proposed for Alternative 2b(ii) cannot be developed in a simlar manner to a
wel | screen because a trench has different fundanental characteristics than a well, including

hori zontal position, long lengths, and inability to create the forces necessary to nove the fine
materi al near the screen.

6. Page 9, Section 2.5.2: Mre information should have been provided regarding the potential need for
pretreatnment of the leachate prior to discharge to each POTW According to the Departnent of Ecol ogy, the
results of dilution effects testing and a stream | oadi ng study of the Snohomi sh River is anticipated to
result in nodifications to the Everett POTWs NPDES permt linitations. Both the Everett POTWand Ecol ogy
have indicated the potential for ammonia to be included in future effluent limts.48 This could result in the
need for the |l eachate to be pretreated prior to discharge to a POTW

7. Page 10, Section 3.1: a. The statenment that all RACs are achieved by this alternative [2b(ii)) is
incorrect. The RAO for landfill gas requires prevention inhalation and rel eases of landfill gas exceeding
anbi ent | evels or PSAPCA regul ati on standards. Leachate collection and treatnment Alternative 2b(ii) will not
likely neet this RAO and nay not neet nmany others (see Response to Comment 13.13.)

b. The docunent shoul d have specified whether the pipeline(s) between the landfill and the POTWwoul d
be dedicated to the Tulalip Landfill |eachate, or if they would be linked to other sanitary or storm
sewer systens, nor did it include a discussion of appropriate contai nnent measures for the
wast est r eam

8. Page 10, Section 3.2: This docunent has not provided adequate justification to support the statenent
that all |eachate seepage woul d be elimnated by the proposed | eachate collection system This concern
remai ns unaddr essed.

9. Page 11, Section 3.3: This section should have indicated whether the POTW were willing to accept the
| eachate for the entire duration of the discharge (potentially indefinitely), and should have provided
supporting docunentation of this fromthe POTV&.

48 EPA notes that ammonia nitrogen is also a nmgjor contam nant of concern discharging fromthe
Tulalip Landfill.

10. Page 12, Section 3.3: The claimthat the interception systemfor Aternative 2b(ii) "provides greater
certainty that this RAOw Il be achieved than the FML cover alternative (4c)" is inconsistent with Figures
4-1 and 4-2. Predicted flux out of the landfill into the Zone 2 aquifer is significantly greater with

| eachate interception than with Alternative 4c, particularly after 5 to 6 years. The cumul ative | eachate fl ow
into the environnent fromthe landfill under the |eachate interception scenario exceeds the anount for



Alternative 4c. Further, supporting evidence for the interception systems "high degree of reliability
that the | eachate seeps will be elimnated" has not been provided (see comment 8 above).

11. Page 13, Section 3.6: The technical inplenentability discussion should have included consideration of
the long termpotential need for pretreatnent requirenents that could be set by the receiving POTW based upon
new effluent limts. As indicated in the comrent regarding Section 2.5.2, both Ecol ogy and the Everett POTW
anticipate new limtations.

12. Discussions of admnistrative inplenentability should have the foll ow ng

a. FEffluent limts for the Marysville POTWwere recently devel oped based on the current wastestreans.
New wast estreans could require revisions to the permt. The POTWauthority nmay be hesitant to go
through this process again so soon. Al so, contacts at this POTWindicate that several nonths of
continuous nonitoring data would be required to assess the characteristics of the wastestream prior
to acceptance. Local limts for the discharges to the POTWare expected to be devel oped sonetine
next year, and may al so trigger pretreatnent requirenents.

b. Local ordinances can restrict POTVW from accepting waste streans fromoutside their established
service areas. This issue should have been eval uated and di scussed for the Everett and Marysville
POTVE.

13. Page 13, Section 3.7: Gven the nunerous technical uncertainties associated with Alternative 2b (ii),
EPA has devel oped a nore realistic cost estimate for the alternative using assunptions that are nore
appropriately conservative. EPA estimates the cost for Alternative 2b(ii) to be $20.8 mllion (see attached
table). EPA' s assunptions used for used for the cost estimate include

. A |l ower horizontal perneability for the refuse was assuned and the trench spacing was reduced
to 200 feet.
. Conventional excavation techni ques were assuned with trench integrity being maintained by

shielding or trench boxes or sloping. Excess trench spoils were assuned to be disposed in a
muni ci pal landfill.

. Due to the likelihood of trench spoils being saturated, it was assuned the spoils were
dewat ered on a pad of HDPE and drai nage nedi a

. EPA assuned regrading, placenent of inported cover material, and revegetation of over % of the
landfill woul d be necessary to prevent human exposure of wastes and contam nated soil
. The quantity of gravel backfill was increased to 23,000 cubic yards. This anmount assumes the

trench to be 4.2 feet wide and the depth of gravel to be 5 feet (5 deep x 4.2' wide x 29, 600
long = 23,022 cubic yards).

. Wast e di sposal costs were increased to $60/cubic yard to reflect disposal facility tipping fees
($42/ cubic yard) as well as |oading and hauling costs ($18/cubic yard).

. Operation and nai ntenance (&) costs for the 24 extraction sunps was increased to $30, 000.
Thi s val ue assumes nmonthly inspections and periodic repair and/or replacement of each punp at
an annual cost $1, 250 per punp.

. Costs for POTWdi sposal were increased based on estimates fromthe POTVS.

. Annual mai ntenance of the sunps and trenches to elinmnate siltation build-up and bi of oul i ng;
includes periodic replacenent of drainage nedia in the interceptor trenches.

14. Page 15, Section 4.1

. The third sentence of the second paragraph is incorrect. Evidence suggests that potentia
surface water ARARs are not achieved at the point where groundwater discharges to surface
wat er .

. The docurent's claimthat degradation of a | ow perneability cover should be expected as a

result of "surface activities and natural weathering"” is unfounded. As the Respondents in the
past have stated, an engi neered cap woul d support the expected future |and use activities.
Further, exposure of the cover, and therefore degradation to natural weathering would not
normal |y be expected. To suggest that degradation fromfuture |and use or weathering i s em nent
or even likely is msleading.



15. Page 17, Section 4.3: The last sentence is msleading and shoul d have been omtted. Deterioration of an
FM. layer in a properly constructed cover systemis inprobable; nenbrane liners subjected to intense

accel erated aging tests have routinely denonstrated that geosynthetics should |ast al nost indefinitely. OQher
potential breaches from punctures or tears are equally unlikely when accounting for the anticipated | oadi ng
with respect to the design strengths of the geosynthetic naterials available. Field seans woul d be
aggressively tested to insure water-tightness, and a quality assurance program as well as field placenent
oversight, would provide a final safeguard against |eaks caused by inproper installation

16. Attachment A The data provided by the Respondents to the POTWregardi ng the Respondent's expectations
of the leachate and its wastewater characteristics should have been provided in this attachment.

17. Page B-1, Attachment B: This attachment provides an "appl es-to-oranges" conpari son because it treats
sites that include caps the sane as sites that don't. For a proper conparison, the average cost per acre
shoul d only include costs for sites enploying |ow perneability caps. In doing so, the appropriate average
cost per acre for landfills that are truly greater than 80 acres is $173,000, conpared to an estinated cost
of $171,000 per acre for Alternative 4c. In addition, EPA notes that the cost estimates presented on page B-1
shoul d have been adjusted for inflation, which would further increase the $173,000 figure relative to the

sel ected Alternative (4c). EPA concludes that the cost per acre for Alternative (4c) is conparable or |ess
than the cost per acre for landfills of simlar size.



EPA Cost Estimate for Alternative 2b(ii) -

Di scharge to Publicly Owmed Treatnment Wrks (POTW

CAPI TAL COSTS

Si gns

Deed Modification

Moni toring Pl an

d eani ng and G ubbi ng

Surface Regrading

Pre-desi gn Testing

Per m tti ng/ Easenment s/ Cr ossi ngs

Interceptor Trench

Excavate Trench & Haul to Stockpile
convent i onal

St ockpi | e Pad

Pl ace Perforated Pipe

G avel Backfill

Wast e Di sposal

Soi | Cover

Extracti on Sunps

Cover

Regrade on-site soil
Cover Materi al

Veget ati on

Prepare Cover Materi al

Pi pel i ne

On-Site Pipeline with Trench
Pump Station

Pipeline to POTWwi th Trench
Pi pel i ne Monitoring/ Control s
POTW Hookup Char ges

Subtotal Capital Costs

Contractor Overhead & Profit
Engi neeri ng

Construction Surveillance
Cont i ngency

Total Capital Costs

Quantity

N

[y
N L N e

78.620

10, 000
29, 600
23, 000
32, 360
15, 350

24

150, 000
118, 000

73
118, 000

4, 000

21, 000

58

Units

each
LS
LS

Acres
LS
LS
LS

SF

Q2

Each

QQ

Acre

LF
LS
LF
LS
Mzl / yr

Unit Cost

$500

$5, 000
$50, 000
$3, 500
$100, 000
$500, 000
$200, 000

$8

$3
$12
$14
$60
$10
$15, 000

$2
$12
$1, 500
$1

$25
$100, 000
$25
$30, 000
$33, 000

10%
8%
3%

25%

Cost

$12, 000
$5, 000
S50, 000
$63, 000
$100, 000
$500, 000
$200, 000

$628, 960

$30, 000
$355, 200
$322, 000

$1, 941, 600
$153, 500
$360, 000

$300, 000
$1, 416, 000
$109, 500
$118, 000

$100, 000
$100, 000
$525, 000
$30, 000
$1, 914, 000
$9, 333, 760

$933, 376
$746, 701
$280, 013
$2, 333, 440

$13, 627, 290

Leachate Seep Collection with

Table 1

Not es

17 ft average depth,

12 in dia. pipe

5 ft deep

Muni ci pal Landfill
2 ft deep

Assumes covering % the landfill
Local |y avail abl e sel ect materi al
Conventional seeding

Rol

3 ft deep, 2 ft wide

400 gpm punp
3 ft deep, 2 ft wide



Operation and Mintenance (&) Costs
POTW D schar ge fees

POTW | nsp/ Monit Fees

Pump Station Qperation/Mi ntenance
Trench Mai nt enance/ d eanout

removal

Sunp Mai nt enance

Annual G oundwat er Mnitoring Costs
Sign & Gate Mintenance

Subt ot al O&M Cost s

Cont i ngency
O & M Cost s

Present Val ue of Q&M Costs

Total Alternative Cost (Net Present Val ue)

58 Mzl / yr

per
per
per

per
per
per

annum
annum
annum

annum
annum
annum

30 years

$4, 400
$4, 000
$10, 000
$20, 000

$30, 000
$50, 000
$3, 000

25%

$255, 200
$4, 000
$10, 000
$20, 000

$30, 000
$50, 000
$3, 000
$372, 200

$93, 050
$465, 250

$7, 152, 033

$20, 779, 322

I ncl udes sedi nent

D scount Rate = 5%



