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1. INTRODUCTION

This Cleanup Action Plan (CAP) has been prepared by the Washington State Department of
Ecology (Ecology) to specify clennup standards and identify the cleanup action to be
implemented at the Centralia Landfill (Landfill, also referred to as the "Site"). As required
by the Mode] Toxics Control Act (MTCA), Chapter 70.105D RCW, this CAP describes the
alternatives for remediation at the Site.

2, SITE DESCRIPTION

The Centralia Landfill is a closed municipal solid waste landfill located in the City of
Centralia, Lewis County, Washington, in Section 17, T ownship 14N, Range 2W of the -
Willamette Meridian (Pigure 1). The unlined. Landfili operated from 1958 until April 1.

11994, Originally, the Landfil encompassed property that is cumrently owned by the Centralia _

Christian School (formally owned by the Centralia Holding Corporation (CHC)) and Harold
and Mary Vassar (Vassar), as wel] as the City of Centralia (Figure 1). Becavse tefuse has
been placed on all three parcels of land, this area constitutes the Site.

The City of Ceutralia began operating the unlined Landfill in 1958. The Clesed Northend
Landfill portion of the Site was filled from 1958 to 1945 using the "trench fill" method, With
this method, trenches were excavated an estimated 40 feet wide by 300 feet long by 7 feet
duep (1.2, below the ground surface). Waste was placed in the {renches and sovered with 2 to
3 feet of soil. After completion of filling in the Closed Northend area, the trench fill method
continied in the northeast, sontheast, and southwost arsas of the Final Cover Area until 1978
when the operation was changed to 4n "area fill" method. With this method, waste was
Placed in }ifts 3 to 8 feet thick above the gronad surfuce, compacted, and covered with daily
or intermediate cover soil 0.5 to 1 foot thick. The area fill method continued over all of the
Final Cover Area until the Site stopped accepting waste on April 1, 1994, A total of about 55

acres of the 87-acre site have received solid waste, "The Final Cover Area encompasses about

40 actes and the Closed Northend area consistg of about 12 acres (Figure 2),

As shown in Figure 2, the Closed Northend Landfill refers to the northernmost fill area of the
Site and is 2 separate fill area from the Final Cover Arca. Filling in the Closed Northend
Landfill area was completed prior to promulgation of solid waste regulations by Ecology in
1972 (Chapter 173-301 WAC). Lewis County Environmental Services determined in 1987
that this area was closed in compliance with WAC 173-301-611 for abandoned dispogal sites.

When the Landfill stopped accepting waste in 1994, the Final Cover Area shown in Figure 2
received final closure with a permanent cover system consisting of 2 composite

1+ geomembrane and low-permeability soil barrier layer, 2 drainago layer, and a vegetative soil
' wlayer, “The final cover system nearly-eliminates infi Itration of precipitation into refuse at the -

. 9)te, and directs clemmwwnam
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collection system was instafled beneath the final cover, and a permanent landfill gas flare
System was installed adjacent to the Landfill entrance facilities for gas treatment (Figure 2).
Timeter fencing was completed around the Landfill to encloss all of the Final Cover Area



and much of the Closed Northend Landfill. The Landfill was closed aceording to the
requirements of the Washington State Criteria for Municipal Solid Waste Landfills (Chapter
173-351 WAC). In addition, closurc of the Landfill was an interim remedial action under
MTCA. :

To accommodate waste disposal afier closure of the Landfill, the Lewis County Central
Transfer Station facility was constructed on the Closed Northend Landfil and began
operation in 1994, In addition to the transfer station, the facility includes an administrative
office building and a moderate risk waste facility (Figure 2). Administrative Building No.!

and the Hazo-Hut were completed in 1996 and 1997, respectively.

During the operational history of the Site, two other structures were built on or adjacent lo
the Closed Northend Landfill (Figure 2). In 1977, the City of Centralia sold § acres of
Landfill property to United Graphics, Inc. (CHC Property). On this property, a building was
constructed immediately north of the waste boundary of the Closed Nerthend Landfill to
house a check printing facility that operated until its closure in 1997. ‘The Centralia Christian
Sichool purchased the CHC property in March 1999 and plans to open a school in the near
forure, In about 1980, the City sold 1-2/3 acres of the Closed Northend Landfil] property to
Harold and Mary Vassar (Vassar Property). The Vassars’ constricted a metal-framed
building on the east side of the property and began operaling a petroleum equipment
servicing and underground storage tank removal company. : :

3. PROJECT HISTORY .
Several regulatory actions led to the negotiation of a consent dectee with Ecology requiting

completion of a Remedial Investigation/Feasibility Study {RI/FS) and a CAP for the
Centralia Landfill. These actions included:

= Preliminary Assessment. A potential hazardous waste site preliminary assessment (PA)
was conducted in October 1985:by Ecology in conjunction with the 1.8, Bnvironmental
Protection Agency (EPA) to make an initial evaluation of the potential risk posed by the
Site and to tecommend possible additional actions. -

» Site Inspection. EPA conducted a site inspection (ST) in'1986 because the PA screening
indicated additional information was required to accurately profile the iropact from -
landfill-derived contaminants on adjacent surface water and groundwater.

» Preliminary Health and Resource Assessment. The 1SS, Public Health Service
Agency for Toxic Substances and Disease Registry (ATSDR) visited the Landfil] on
March 16, 1989, and issued a preliminary health assessment in April 1990,

« National Priorities List. On the basis of the PA and I, the Centralia Landﬁll was

scored in accordance with the federal Hazard Ranking System (HRS) and was determined .

to
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After the Centralia Landfill was lsted on the NPL and HSL, Ecology, the Centralia Landiil
Closure Group (CLCG), Vassar, and CHC entered into two consent decrees for the
completion of interim actions and an RUFS. The CLCG was formed under an interlocal
agresment to oversee the remediation of the Site and is composed of the following
jurisdictions: Lewis County, the City of Centralia, the City of Chehalis, the City of Morton,
the City of Mossyrock, the City of Vader, and the Town of Pe Bll, In 1991, the CLCG,
Vassar, and CHC entered into a Consent Decree (C91-5100) with Ecolagy to implement an
interim action (hereafter termed the First Interim Action), which involved installing a
temporary geomembrane cover and utilizing existing low-permeability soil cover over
portions of the landfill that had achieved final grade, installing a landfill gas collection
system and temporary exhauster/flare facility, installing a temporary leachate se=p collection
system associated with the temparary cover, upgrading surface water and erosion-contral
facilities, and constructing a fence around most of the Landfill property. In addition, a
comprehensive leachate study was developed and conducted in 1992 and 1993 pursuant to

" the First Interim Action.  The purpose of this study was to identify and evaluate near- and
long-term leachate treatrnent and disposal options.

In 1994 the Landfill stopped accepting waste, and Beology, the CLCG, Vassar, and CHC
amended the Interim Action Conscat Decree to include the implementation of a permanent
landfill cover system over the Final Cover Area, as an interim cleanup action at the Land#il.
The final cover system was designed and construetion completed by the end of 1995. The
Landfill final cover system consists of a low-permeability composite cap placed over the
refuge and associated engineering controls necessary to pratect its integrity, Thess controls
address:

» - Surface water run-on/runoff and erosion
s Landfill gas collection and treatment .
- @ Access restrictions o

The Landfiil final cover system referred to in this CAP reflects the project design as
approved by Ecology in the Centralia Landfill Second Interim Action Cover System
Engineering Report (CH2M HILL, 19943). The Final Cover System is operated and
maintained as required in Chapter 173-351 WAC. Details of the system operation and
niaintenance are presented in the Centralia Landfill Final Cover System Post-Closure
~Cpgrations and Maintenance Manual (CH2M HILL, 1995) et
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In March 1993, the CLCG, Vassar, and CHC entered into the RI/FS Consent Decree with
Ecology (C91-5100(T)WD). The RUFS Consent Decree specifics the process whereby the
CLCG is to canduct the RIFS and Ecology is to prepare a CAP for the Centralia Landfill.
Ecology and the CLCG mutually agreed to delay work on the RI/FS to focus on completing

the-_I.andﬁll,ﬁnaLcover.systern.

In 1994, the Centralia Landfill Remedial Investigation/Feasibility Study/Cleanup Action

Plan Draft Remedial Invesiigdiion Workplan (Draft Workplan){CH2M HILL, 1994b) was
completed and submitted to Ecology, The Workplan includes an evaluation of the sjgnificant
amount of data existing at the time, Groundwater and surface water have been routinely



monitored since 1986 and 1991, respectively, Following receipt of initial comments from
Ecology; the Centralia Landfill Remedial Investigation Action Plan (Action Plan) (CH2M
BILL, 19963) was prepared and submitted to Ecology in early 1996. The Action Plan
revised the scope of work proposed in Chapter 7 of the Draft Workplan, summarizéd data
needs, proposed field investipations for the RI to mect the data needs, and presented the
overall objectives for the RI, Following review and approval of the Action Plan by Ecology,
the CLCG prepared the following RIFS planning documents: '

v Centralia Landfill Remedial Investigation/F castbility Study Field Sampling Plan (CH2M
HILL, 1996b). ’ '

* Centralia Landfill Remedial Investigation' Feasibility Study Quality Assurance Project
Plan (CH2M HILL, 1996¢). o

*  Centralia Landfill Remedial Investigation/Feasibiliry Study Acrion-Specific Safety and
Health Plan (CH2M HILL, 1996d),

Following approval of the planning documents by Ecology, R field investigations began in
May 1996 and continued through June 1997, The ficld investigations included the
installation of seven new. groundwater monitoring wells, and sampling and analysis of
groundwater, stirface water, and scdiment at the Site. A domestic welj use survey was
performed to determine the number and location of domestic supply wells within a one-mile
rudivs of the Landfill. Five domestic wells located downgradient or cross gradient from the
Landfill were sampled. The quality of groundwater from these wells does not appear to be
impacted by Centralia Landfill. Howeyer, elevated levels of inorganie water quality

: parameters and metals are present in surface water and groundwater at the Site, Quarterly
groundwater, surface water, and landfill gas monitoring are continuing at the Site in
accordance with the Washington State Criteria for Municipal Solid Waste Landfills (Chapter
173-351 WAC),

‘The results of the RI field investigation were combined with information contained in the
Dra®t Workplan to produce the Centralia Landfill Remedial Investigation Report (RI Report)
(CH2M HILL, 1998a). Information from the RI Report was used to prepars the Centralia
Landfill Feasibility Study Report (FS Report) (CHZM HILL, 1998b),

4. SURFACE WATER AND GROUNDWATER CONDITIONS

Sinee surface water and groundwater are the media of concem for Sit‘c cleanup, they-are
described below,

4.1 Surface Water Conditlons
There are three perennial regional surface water features near the Centralia Landfil]

{Figure 3), The Cliehalis Riv t 1,000 to 2,000 feet west of the [ andfiland

' _,,,mmdmin.a,gmml@uthmﬁaﬁh.dimﬁoL.Longdem_ﬂow;étﬁhave;agged—ﬁ‘omless%w—m—

- than 100 cubic feet per second (cfs) to greater than 40,000 cfs. The Chehalis Riveris a
. habitat for Chinaok, Coho, and Chum Salmon, and Steelhead Trout. The Landfill is in the



flood plain of the Chehalis River, and flood events have inundated the Site and surrounded
the refuse mound for short periods of ime. S'alz'er"CmSk;“-éi]u_ibutaxy of the'-Chehalis”River,” '
flows from east to west, passes through the southeastern corner of the Site, and then
continues just south of the Site property boundary for about 2,000 to 3,000 feet before

. reaching its confluence with the Chehalis River, Salzer Creek contains a seasonal rus of
Coho salmon.: Coal Créek flows into Salzer Creek approximately 1,700 feet upstream of the
Site’s southeast property boundary, |

Onsite surface water features jnclude Weyerhaeuser Ditch, the Closed Northend Landfill
stormwater controls, and the Final Cover Area stormwater control system (Figure 4).
Weyérhaeuser Ditch originates fhom a culvert upgradient of the Landfill, near the northwest
comer of the CHC Property, and continues south along the western perimeter of the Site for
ahout one-mile until it discharges into Salzer Creek. Flows from the Closed Northend
Landfill stormwater controls into Weyerhasuser Ditch include some overland stormwater
nunoff from the CHC and Vassar properties, stormwater inflow from the Closed Northend
Landfill, discharge from an apparent oil-water separator on the. Vassar Propenty, and
discharge from culverts from the west side of the Lewia County Trausfer Station, Other
Closed Northend Landfill stormwater flows include overland stermwater runoff from the cast
side of the CHC Property into the City of Centralia stormwater system, and stormwater from
*  the east side of the Lewis County transfer Station that flows juto the wetland arca located
- along the east side of the Landfill, The Final Cover Area stormwater control system consists
.. of runoff control berms, ditches, and culverts that discharge into the Southeast and Southwest
- Lovel Spreaders. The lovel spreaders disparsc stormwater into the South Wetland Areato
enhance wetland quality and reduce peak runoff flows into Weyerhaeuser Ditch. -

Flow in Weyerhaeuser Ditch occurs only during the wet season, gencrally from November
thraugh May. Flow rates in Weyerhaeuser Ditch vary with the amount of precipitation.

* Although Weyerhaeuser Diteh receives some flow from shallow groundwater during the wet
soason (see Section 4.2), any seasonally sustained flow rates are very low. As discussed
above, the Landfill is in the flood plain of the Chehalis River. During certain flood events,
flood waters from Salzer Creek may flow up Weyerhaeuser Ditch and surround the refiise
mound for short periods of time.

4.2 Groundwater Conditions

The Centralia Landfill vicinity is underlain by 60 to 70 feet of unconsolidated Quaternary
~.sediments. These sediments include surficial silt and clay deposited in existing marsh areas,
siity fine to medium sand and sijt deposited as river bed and flood plain alluvium by the
Chehalis River, and sand and gravel deposited as advance glacial outwash. These sediments
rest uncomformably on Tertiary siltstone/sandstone bedrock of the Skookurnchuck Formation

and comprise the hydrogeologie Units beneath the site

Groundwatesinonitoting-welocations-arsshown —Figuregshowssouthwests
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- géo'l'égic cross section F-F' also from the RI Report. The locations of these cross gactions arg
shown in Figure 5. These cross sections show the relative locations and thickness of the



sediments beneath the Site, These sediments have been divided into two water-bearing u})iu;
the Shallow Upper/Upper Unit and the Lower Unit. Each of these units is described below.

Shallow Upper/Upper Unit. This water-bearing unit consists of a surficial layer of green-
brown silt to clayey silt which varies in thickness from about 6 fect in the arsa of monitoring
well MW-1D to about 16 feet in the vicinity.of monitoring well B-3S. ‘Where it is not
covered by structures or artificial fill, this layer crops out at the surfaca in existing grassiand
or marsh (e.g., the South Wetland Arca). Beneath this silt bed are intecbedded layers of light
. brown to dark gray fine to medium silty sand and sand. Some of these sand laycrs appear to
be conlinuous acToss the site and range in thickness from about 4 fest in the arca of
monitoring well B-3S to about 44 fest in the area of monitoring well MW-1D. Based on
boring logs, these sand layers appear to be in direct contact with portions of the bottom of the
Landfill. and may be a preferential flow path for leachate (Figures 6 and 7). Beneath these
sand layers are beds of dark gray to green gray silt, claysy silt, and sandy silt. These silt beds
vary in thickness from less than § feet in the vicinity of monitoring well MW-3S to about 30
feet at former monitoring well B-7D (abandoned), The total thickness of the Shallow
Upper/Upper Unit is about 44 to 65 feet below ground surface (bgs).

The depth to groundwater in the Shallow Upper/Uppér Unit ranges from about 2 to 7 feet bes
during the wet season to about 5 to 11 feet bgs during the dry season. Groundwater flows
fimm the northeast 1o the southwest towards Salzer Cresk and the Chehalis River (Figure 8)..
Water table gradients in the Shailow Upper/Upper Unit have ranged fom 1.9 x 107 t0 3.3 %
10, The hydraulic conductivity of the Shallow Upper/Upper Unit is estimated to range from
abaut 8.5 x 10 /s to 1,6 x 107 em/s with an estimated flow velocity ranging from 3.3 x
10 feet per day to 4.4 x 10? feet per day.

This water-bearing unit is designated the Shallow Upper/Upper Unit because some
monitoring wells downgradient of the Final Cover Area are complcted in the shallow portion
of the Upper Unit and some at deeper depths in the Upper Unit (Figure 6), Monitoring wells
B-18U, B-28U, MW-4S, MW-58, and MW-2SU arc all completed in the shallow gortion of
this water-bearing unit (10-foot soreencd intervals range from 6.5 1o 18 feet bgs), Monitoring
wells B-18, B-25, B35, and MW-28 are completed in deeper portions of this unit (10-foot

- screeped intervals range from 17 to 30 feet bgs). In the area of the B-1S and B-2S
monitoring well clusters a lepse of silt and sandy silt about 12 feet thick occurs within the
sand layers described above (Figure 6). Monitoring wells B-1S and B-2S are completed in
this silt layer. Monitoring well B-3S is also screened in silt material just below the 4-foot
thick sand layer at this location (Figure 7). Monitoring well MW-2S is screcned from 18 to
28 feet bgs in sand and silty sand.

Iri most cases, vertieal hydraulic gradients betwcen monitoring wells completed in the
shallow and deeper portions of the Shallow Upper/Upper Unit were near zero (i.e., water
lovel differsnccs were Jess than 0.1 foot). However, 1997 water levels indicated that positive

gradients of 1.3 x TU and 1.7 x {0° were present befween monitoning wells MW-2S and

. MW-25U on the west side of the Landfill, and negative gradients of 3.0 x 107 and 6.0 % 10~

were present between monitoring wells B-18 and B-18U at the southiwest comer of the -
Landfill. These data suggest that the vertical component of groundwater flow in the Shallow



" Upper/Upper Unit at the time of these measurements was upwards towards Weyerhaeuser
Ditch at MW-2S and MW-2SU and downwards towards Salzer Creek or Weyerhaeuser Ditek
at B-18 and B-15U,

Lower Unlit. This unit consists of advance glacial outwash sand and gravel and is part of the
Centralia-Chehalis Lowland Regional Aquifer. This section of light to dark gray fine to
coarse sand with fine to coarse gravel, and sandy fine to coarse gravel varies in thickness
from about 6 feet in the vicinity of MW-1D to about 22 feet in the area of MW-2D, Based on
cToss section interpretation, this Section appears to thin to the northeast and thicken to the
northwest, Groundwater in the Lower Unit flows from the northeast to the southwest towargd
Salzer Creek and the Chehalis River (Figure 9). Potentiometric surface gradients have
ranged from 1.4 x 107 to 2.5 x 10™. The hydvaulic conductivity of the Lower Unit ig
estimated to range from 2.2 x 107 cm/s to 2.3 X 10" em/s with an estimated flow velocity
1anging from 3.6 to 4.9 feet per day. The domestic well use survey performed identified 60
private wells screened in the Lower Unit located within 1 mile of the Site and 8 City of
Centralia water supply wells located over a mile northwest and north of the Sits. Three
private wells were located downgradient within 1 mile of the Site.

As shown in Figures 6 and 7, there are no impermesble of impervious layers separating the
Stallow Upper/Upper Unit from the Lower Unit, other than the silt and sandy silt layers

- beneath the Site. To estimate downward flow rates, vertical hydraulic gradients were
‘measured between the Shallow Upper/Upper Unit and the Lower Unit, In most cases, the

~ vertical gradients were negative (indicating downwand flow), and the negative vertical
rradients ranged from 1,0 x 102 t0 9.0 x 102 :

Figure 7 also shows water levels measured in piezometers completed within the landfill in
Junc and September, 1996, Water levels in the landfill indicate that groundwater mounding
is occurring within the refuse and that leachats s generated by groundwater flowing throngh
the refuse. The Rl Report estimated that 70,000 gallons of leachate are generated annually as
aresult of groundwater flow through older refuse beneath the Final Cover Ares, However,
this quantity of leachate is only about two percent of the total quantity of leachate that had
tieen generated by precipitation and groundwater flow-through prior to the installation of the

{inal cover gystem,

5. NATURE AND EXTENT OF CONTAMINATION |

Investigations performed at the Centralia Landfill indicate that siwrface water and
groundwates are the only media affeoted by the release of hazardous substarices from the
‘Landfill.. Leaching is probably the primary contaminant release mechanism for hazardous
substances from the Landfill. Leachate is a product of natural biodegradation, precipitation
tnfiltration, and groundwater migration through landfilled refuse, The infiltration of

‘ estimated=theinfloter-ofsrecipitationta U Teiuse BE 9850 OF ate production,
== ——=loweverhiswricalinformation-or-landhiFconstruction-and-water Iovel-datafrom the R
indicate that some groundwater is flowing through the waste and that there is some mounding
of groundwater within the refuse beneath the Final Cover Area (Figure 7),




Shallow Upper/Upper Unit groundwater has been alfccted by the Landfill. Surface water
quality in Weyerbaeuser Ditch has been impacted by the flow of Shallow Upper/Upper Unit
groundwatcr info the ditch edjacent to the Final Cover Area. Significant impacts on Lower

- Unit groundwater have not been verified because there are similar concentrations of

contaminants in Lower Unit groundwater both upgradient and downgradient of the Landfjl},
By nearly eliminating the infiltration of precipitation through refuse, the final Landfill cover
system will greatly reduce the quantity of leachate generated. Therefore, the Landfil} cover
system is expected to reduee contaminant concentrations in Shatlow Upp: I-'l{fpcr Unit
grovndwater and in surface water in Weyerhaeuser Ditch as well as reduce the potential for

the contarnination of Lower Unit groundwater.

3.1 Surface Water

Surface water monitoring in Salzer Creek upstream and downstream of the Landfill did not
Teveal.impacts to Salzer Creek from the Landfill. ' The results of surface water monitoring in
Weyerhaeuser Ditch indicate elevated levels of total and soluble arseric; total and soluble

. iron, and total and soluble manganess downgradient of the Landfill. Based on an analysis of
 the most stringent applicable or relevant and appropriatc requirements (ARARs), potential

risks to human health were identified only for arsenic. Assenic poses a threat to human
heaith through consumption of surface water and organisms. The.applicable ARAR for
arsenic is the Federa) Hurnan Health Criteria for Consumption of Water and Organisms (40
CFR 131.36(b)(1)). Arsenic concentrations exceed the 0.018 parts per billion (pPb) ARAR in
all sarmples, with concentrations downgradient of the Landfill slightly higher than
background levels found in Weyerhaeuser Ditch. There are no surface water ARARs for jron
or manganese. Total mercury was detected only once during the R] but is a concern because
it has been sporadically detected during historical surface water sampling and testing.
Potential risks to aquatic organisms were idéntified for total meccury, The average and range
of concentrations detected during the RI at Weyerhaeuser Ditch monitoring stations are
presented in Table 1.

Historical Weyerhaeuser Diteh surface water monitoring data show that concentrations of
tutal cadmium, total copper, total lead, total silver, and total zinc were elevated in the past.
Rowever, the ARARs for these metals apply to the soluble form of the metal, Analyses for
soluble metals were performed on a limited basis during the historical monitoring period.
During the RI both solubie and total metals analyses were performed. Scluble metals
concentrations have exceeded ARARs on only rare occasions. However, contimed
monitoring is needed to ensure that these metals are not present in concentrations that are an
cavironmental concermn.

.52 Shallow Upper/Upper Unit Groandwater

TS TeSUITS of groundwater monitoring (h Ihe Shallow Upper/Upper Unit indicate slevated
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the Landfill. Of these contaminants, arsenic and manganese were identifed as potential risks
to humnan health frond the consumption of groundwater, An analysis of fsks associated with



groundwater flaw into surface water indicate that arscnic also poses potential risks to human
health in surface water through the consumption of water and organisms, Soluble arsenic is
present in upgradient Shallow Upper/Upper Unit groundwater monitoring wells, but at fower
concentrations than those detected downgradient of the Landfill,

Historically, mercury has been inconsistently detected in Shallow Upper/Upper Unit
groundwatcr monitoring wells. During the RI, four rounds of groundwater monitoring were
performed. No mercury was detected in any Shallow Upper/Upper Unit monitoring wells
diring round 1 and round 2 of monitoring. However during round 3, mercury was detected
in eight monitoring wells (including all 3 upgradient wells) at concentrations at or just abova
the method detection limit of 0.1 ppb. During round 4, mercury was detected only in one
well at a concentration of 0.11 ppb. It is possible that mercury is present in upgradient
Shallew Uppez/Upper Unit groundwater, but additional monitoring at lower detection limits
is needed to verify an upgradient source and to better quantify mereury concentrations in
Shallow Upper/Upper Unit groundwater, Mecrcury poses potential risks to huwmnan health
from the consumption of groundwater, and in surface water through consumption of -
organisms. '

Soluble Antimony was detscted shove the 6 ppb dricking water standard only in monitoring
well MW-CNEILS. However, only newly installed monitoring wells were analyzed for
antimony during the R becauge antimony was not detected in pre-RI wells during historical
monitoring: However, antimony detection limits for some historical and RI analyses exceed
the 6 ppb drinking water standard. Therefore, additional monitoring for goluble antimony in
all wells, and at a lower detection limit is needed to evaluate soluble antimony in Shallow
Upper/Upper Unit groundwater. The average and range of contaminant concentrations
dutected duning the RI at monitoring wells screcned in the Shallow Upper/Upper Unit are
presented in Table 2. -

Historical data from downgradient Shallow Upper/Upper Unit monitoring wells indicate that
concentrations of soluble cadmium, lead, silver, and zine were elevated in the past. However,
more recent monitoring during the RI show that concentrations of these metals have T
ducreased. Continued monitoring will ensure that concentrations of these metals are not a
threat to human health and the environment. On the basis of the R source characterization
and resuits of analyses, the Landfill is a sourcs of the contaminants found in Shallow
Upper/Upper Unit groundwater, and flow of this groundwater into Weyerhacuser Ditch is
probably the source of the contaminants identified in surface water in Weyethacuser Ditch

5.3 Lower Unit Groundwater .
The results of groundwater monitoring in the Lower Unit identified elevated levels of soluble

wsenic, manganese, and iron in upgradient and downgradient monitering wells. As shown in
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rmonitoring at lower detection limits is needed to evaluate the presence, of mercury in the
Lower Unit, :

domestie well yss survey were sampled and

: .Ié'éﬁal).fzed during the RI. Total mefals concentrations in these supply wells near the.Sité(two

located downgradient, and three crossgradient of the Landfill) were compared to maximom . -
contaminant levels (MCLs) for drir g n exceeded the 300 ppb secondary
MCL in all of the water supply wells during each RI monitoring round, and total manganese
excesded the 50 ppb secondary MCL in all but one of the water supply wells during each RI
monitoring round. Total cadmium excceded the 5 Ppb MCL in one well during one
.monitoring round, but was undetested during the ﬁxezdthxcc ounds of RI monitoring, In
2ddition fo the five private supply wells sampled,\six;additional private supply wells located
upgradient of the landfill wers sampled and analyzed for total and soluble arsente- AFsshic
concentrations in all monitoring and supply wells exceed the 0.06 Ppb MTCA Method B
cleanup level. The range of coneentrations of soluble arsenic and manganese is similar in
both the supply wells and Lowar Unit monitoring wells (Table 3). Howéver, thers appeass to
be higher soluble iron concentrations in the water supply wells than in Lower Unit
monitoring wells. Of the contaminants identified in Lower Unit groundwater, arsenic and
manganese were identified as potential risks to human health, The average and range of
contaminant concentrations detected during the RI from monitoring wells and water supply
wells screened in the Lower Unit are presented in Table 3.

for drinking water. Total iro

During the third yound of RI groundwater monitoring, mercury was detected at or just above

the 0.1 ppb method detection limit in two supply wells, both located crossgradient of the

Landfill. As discussed above, additional monitering at lower detection limits is needed to

determine if mereury is actually present in groundwater. Mercury concentrations detected in (
Lower Unit monitoring and supply wells are well below the 2 ppb primary MCL, which is
-the applicable ARAR for Lower Unit groundwater.

6. CLEANUP STANDARDS

As outlined in MTCA (WAC 173-340.700(2)(2)), establishing cleanup standards for
individual sites requires the specification of cleanup levels, point(s) of compliance, and
additional regulatory requirements that apply to a particular cleanup action. Cleanup levels
for surface water and groundwater were established using MTCA Mcthed B (WAC 173-340-
705) which raferences ARARS based on applicable state and federal laws in addition to
providing methods for calculating cleanup levels on the basis of toxicity or carcinogenic risk.

nup-levels-forsurface watcr were a8 WAC 173-340-

730(3Y Initialty Tcicanup fevel was cstablished 1ot atecnic usinig the most stringent

applicable-federatand-state Jaws—This process resulted i an arsenic cleanup Tével of 0.018

ppb based on the Federal Human Health Criteria for Consimption of Water and Organieme
(40 CFR 131.36(b)(1)). However, since Shallow Upper/Upper Unit graundwater flows into
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Weyerhaeuser Ditch, background arsenic concentrations in upgradient monitoring wells must
be considered (WAC 173-340-700(4)(d)). Data from upgradient Shallow Uppet/Upper Unil
monitoring wefls MW-18, MW.-38, and M-4 were used to calculate a background arsenic
concentration as outlined in WAC 173-340-708(11). The natural background arsenic
concentration of 0.27 ppb was caleulated according to the Washington State Department of
Ecology Guidance on Sampling and Data Analysis Methods. As per the MTCA (WAC 173-
340-700(4)(d)), the cleanup level is established at a concentration equal to the natural _
hackground concentration. Thercfore the surface water cleanup level for arsenic is 0.27 prb.
However, 0.27 ppb is less than the practical quantitation limit (PQL). The PQL is the lowest
concentration that can be reliably measured within specified limits of precision, accuracy,
representiveness, completeness, and comparability during routine laboratory aperating
conditions, using Ecology approved methods. In these cases when the cleanup level is less
than the PQL, the cleanup level may be considerad to be attained if the parameter is
undetected at the PQL, and the conditions outlined in WAC 173-340-707 are met to
Ecology’s satisfaction. The current PQL for arsenic is 0.5 ppb, and is defined as the
compliance level for arsenic in surface water. Since there are no surface water ARARS for
iron or manganese, surface water cleanup lavels are not needed for these parameters,

MTCA requires that the point of compliance for surface water be the point at which
hazardous substances are released to surface waters of the state (WAC 173-340-730 6.
Ecology has previously determined that Weyerhacuser Ditch s not 2 water of the state. For
the Ceatralia Landfill, the point of compliancs for surface water will be at monitoring station
5W-14, which is located in Weyerhacuser Ditch at the southwest comer of the Site (see
Figure 4). This location is at a point just before flows in Weyerhaeuser Ditch pass the Site
property boundary and discharge into Salzer Creek. The avarage srsenic concentration at
SW-14is 1.4 ppb. The surface water cleanup standard for arsenic is expected to be achieved
within 2 reasonable period of time through natural aitenuation. ’

6.2 Groundwater Cleanup Levels and Poigt of Compliance

Under WAC 173-340-720(1)(a), cleanup levels for groundwater are established on the basis
of the highest beneficial use of the affected groundwater and the reasonable maximum' ‘
exposure expected to occur umder both aurrent and potential future Site use conditions. The
highest beneficial use of groundwater from both the Shallow Upper/Upper Unit and the
Lower Unit is for drinking water. Therefore, cleanup levels are established based on
uxposure to hazardous substances via ingestion of drinking water, which rapresents the
reasonable maximum exposure at the Site. In addition, contaminant concentrations in the
Shallow Upper/Upper Unit must also protect nearby surface water because Shallow
Upper/Upper Unit groundwater discharges to Weyerhaeuser Ditch and Salzer Cresk.
Cleanup lavels for contaminants int the Shallow Upper/Upper Unit are established using

o

MTCA Method B-for groundwater

O(3)amd WAC 13— oo

140-7303))—Cleanup-levelsH -_

d e Sy

MTCA Method-B-forgroundwat 7 =72 eanup-levels fortheShallow

Upper/Upper Unit and for the Lower Unit are discussed below followed by a discussion of
the point of compliance for both units.
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Shallow Upper/Upper Unit Cleanup Levels. Table 4 presents cleanup and compliance
levels for the Shallow Upper/Upper Unit. Since this unit discharges into surface water near
the Site, surface water and groundwater ARARs were used to establish cleanup levels, Based
on these ARARS and contaminant conceatrations detected, cleanup levels are needed for
conductivity, chloride, arsenic, iron, and manganese. Surface water ARARS were more
stringent than groundwater ARARS for arsenic and were used to establish the cleanup level
for arsenic. As discussed above in section 6.1, the arsenic cleanup level is 0.27 ppb, based o
background arsenie concentrations in upgradient Shallow Upper/Upper Unit monitoring
wells, However, 0.27 ppb is less than the PQL. In these cases, the clcanup level may be
considered to be attained if the parameter is undetected at the PQL, and the conditions
outlined in WAC 173-340-707 are met to Ecology’s satisfaction. The current PQL for
arsenic is 0.5 ppb, and is defined as the compliance level for arsenic in Shallow Upper/Upper
Unit groundwates, Gmundwyw'm\ve the most stringent ARARS for the other
contaminants. Cleanup level for conductivity, chloride, nianganese, and jron are established
- based on federal and state secondary maximum contaminant levels (MCLs) for drinking
water, which arc the most stringent grotiidwater ARARs for these parameters, Secondary
MCLs were created based on sesthetic qualities such as taste and color and are not considered
risk-based cleanup levels. There are no risk-hased cleanup levels for conductivity, chloride,
oc soluble iron. The MTCA Method B cleanup level (calculated based on toxicity) for
soluble manganese is 2,240 ppb, which is less stringent than the 50 ppb secondary MCL.

As discussed above in Section 5.2, RI and historical groundwater monitoring suggest that
there may be background concentrations of soluble mercury in the Shallow Upper/Upper
Unit. Surface water ARARS are the most stringent ARARs for mersury. The cleanup leve!
for mercury would be 0.012 ppb based on the Federal Ereshwater Chronic Criteria (40 CFR
131.36(b)X(1)) and the State Freshwater Chrenic Criterla (WAC 173-201 A-040(3)). However,
the surrent PQL for mercury is 0.3 ppb, and would be the compliance level (see Section a.1).
As shown in Table 2, the highest mercury concentration detected in the Shallow Upper/Upper
Unit is 0.3 ppb, All other mercury concentrations detected during the RI are less than 0.2
ppb. Furure monitoring of the Shallow Upper/Upper Unit will provide enough data to
determine if mereury is actually present in groundwater, and if there is an upgradient source.
These data will be used to evaluate the need for mercury cleanup levels.

Lower Unit Cleanup Levels. Since this unit does not discharge to surface water near the
Site, only groundwater ARARS were used to establish cleanup levels. Although
concentrations of arsenic, iron, and manganese are elevated upgradient and downgradient of
the Landfill, clearmp levels are needed for these parameters. At this time, the appropriate
data are not available to evaluate the applicability of site-gpecific background based cleanup
levels. Therefore, the applicable cleanup level for arsenic is the S ppb MTCA Method A
cleanup level, which is bascd on background concentrations for the state of Washington.
Cleanup levels for manganese and iron are established based on federal and state secondary

Since thera is.only one background menitoring well in-the Lower Unit. continued and

- expanded background monitoring is needed to determine if background contaminant
concentrations are higher than the cleanup levels cstablished for the Lower Unit. If
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background concentrations of arseni, iron, and/or manganese are higher than cleanup levels,
background based altcrnative cleanup levels will be established in accordance with MTCA
guidance (Ecology, 1992 and 1993). If needed, altemative cleanup levels will be established
at the first Ecology periodic review (WAC 173-340-420), The Ecology periodic review ‘
process is discussed in Section § of this document,

Groundwater Pafnt of Compliance. The point of compliance for groundwater cleanup at
the Centralia Landfill will be the existing property boundary (Figure 2). The final Landfi}{
cover system and associated surface water controls are anticipated to minimize further
production and migration of leachate contaminated groundwater. Groundwater ¢leanup
Standards are anticipated to be achieved within a reasonable period of time through natural
attenuation.

7. SUMMARY OF REMEDIAL ACTION ALTERNATIVES

As discussed previously in this docmnﬁt, capping the Landfill was an interim remedja)
action under MTCA. Three additional remedial action alternativas wers developed and
evaluated for the Centralia Landfill: ‘

* Alternative 1. Closure and postclosure care requira:nanfa of Chapter 173-351 WAC,
including continued implementation of the Ecology approved operation and maintenance
{O&M) manual. ' -

* Alternatlve 2, Closure and post-closure care requirsments of Chapter 173-351 WAG,
incjuding continued jmplementation of the Beolopy approved O&M manual, plus
institutional controls and compliance monitoring for surface water and both groundwater
Units. )

* Alternative 3. Closure and post-closuze care requircments of Chapter 173-351 WAC,
including continued implementation of the Ecology approved O&M manual, institutional
controla and compliance monitoring for surface water and both groundwater units;
collection, containment, treatment, and disposal for Shallow Upper/Upper Unit
groundwater, ' : .

Alterpative 1. The closed Landfil} would continue 1o be managed as required by the
Washington State Criteria for Municipal Solid Waste Landfills (Chapter 173-351 WAC) and
the Ecology approved O&M manual. Post-closure activities include continued operation and
maintenance (O&M) of the landfill gas control system, maintenance of the final covar and
surface water contro| systems, and monitoring of groundwater and surface water, In addition,
the wetlands mitigation plan, which is ongoing in the South Wetland Arca, would continue to
be implemented, ) '

A " _ Ia 2 !n__ S ._i s ...i.!... ! ! i r £3 3 -

Mo
Fradditforei e achivities onthned i Altemauve I Iishm fional controls would include

~==edladiusnment-af-Ecology-approved-restrictive deedcovenants to-protact the final cover
system and assaciated engineering controls. Monitoring would include the preparation and
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implementation of an Ecology-approved compliance monitoring plan that meets MTCA
requirements and includes supplemental backpround groundwater menitoring.

- Alternative 3. Alternatjve 3 encompasses Alternatives | and 2 and adds collection,
containment, treatment, and disposal of Shailow Upper/Upper Unit groundwater. Collection
and containment would involve the construction of 2 perimeter collector (French drain) along
the west and south sides of the Landfill with a pump station in the northwest corner of the
Landfill. Trcatment and disposal would involve equalization followed by evaporation and
brine crystallization with effluent discharge to Salzer Creek.

Alternative 3 would als¢ address impacts to surface water in Weyerhacuser Ditch from flow
of Shallow Upper/Upper Unit groundwater into the ditch because groundwatet would ba
captured before reaching the ditch. Therefore, it was not pecessary to consider collecting and
treating surface water in Weyerhaeuser Ditch as 2 separate remedial action alternative. In
‘addition, collecting and treating surface water in Weyerhacuser Ditch is an impracticable
remedial action alternative. The scasopal, variable, and overall low flow rates in
Weyerhasuser Ditch and the potential for Site flooding prevent a collection and treatment
system from being designed, constructed and implemented in a reliable and cffective marmer,

8. PROPOSED REMEDIAL ACTION ALTERNATIVE

In addition to capping the Landfill, Alternative 2 was selected as the preferred remedial
action altemnative for the Site, Factors considered in the selection of Altemative 2 were:

* Additional time is necded to evaluate the Impacts of the final cover system on Shallow
Upper/Upper Unit groundwater. :

*  There is little risk of exposure to contaminants from the Site.

¢ Itis not clear that Altemative 3 would provide significant benefits to downgradient
groundwater or to surface water in Salzer Creek within a shorter time frame than would
Alternative 2, :

o The costs for Altemative 3 are substantial and disproportionate based on the overall
benefit when compared to the costs for Altemative 2,

s Perlodic review under MTCA will pro.vidc for ongeing site evaiuations and, if necessai'y,
for the implementation of additional cleanup actions.

Given the low groundwater flow velocities (3.3 to 4.4 x 107 feet per day) estimated during
the RI for the Shallow Upper/Upper Unit, it could take several years for the effects of the
fina} caver system to become evident in downgradient monitoring wells. Since the RI was
conducted only 3 years after installation of the final cover system was substantially complete

in September 1994, it is reasonable to allow additional tims to monitor changes in
coptaminant concentrations in re ] : - -

ﬁ—:}nﬂimﬁtmed:az&thatfadjaccnrdowngmdiem:pmpcﬂyﬁs:usedfor—thcdandmppﬁcaﬁqnﬁw: —

iood processing wastewater and is located in the Chehalis River floodway, and thatne water
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supply wells can be installed within 1,000 feet of the Landfill property boundary (WAC 173-
160-171(3)(c)), there is 2 very low current and future risk of exXposure to contaminants in
groundwater. In addition, it ig unlikely that any new wells would be installed in the Shallow
Uppet/Upper Unit because of it’s lower vield relative to the Lower Unit.

Although Alternative 3 would reduce concentrations of contaminants in ‘Weyerhaeuser Ditch,
thess reductions would not likely result in improvements to water quality in Salzer Creck. RI
surface water monitoring results do not indicate any impact on Salzer Creck water quality
from contaminants in Weyerhaeuser Ditch.

While Altemative 3 would provide additional control over migration of contaminants from
the Landfill, downgradient concentrations of contaminants that react with the groundwater
matrix would tend to remain at elevated concentrations for an extended time, Thercfore,
Altemative 3 would not provide significant improvements to downgradient groundwater
quality within a short tine frame. Similar improvements in downgradient groundwater could
tesult from implementation of Altemative 2 or Alternative 3 within a longer time frame.
Coustruction of Alternative 3 would result in short-term impacts to adjacent wetlands and to
surfaca water in Weyerhaeuser Ditch. '

The increased costs for Alternative 3 (approximately $14.3 million) would be substantial and
disproportionate based on the overall benefit when compared to the costs for Alternative 2,
The potential increased short-term benefits to surface water quality in Weyerhaeuser Ditch
associated with Alternative 3 are outweighed by the potential for similar long-term benefit
1o groundwater and surface water quality, the ease of implementation, the absence of short-
term adverse impacts, and the low cost of Altemative 2. Based on these considesations,
Ecology has determined that it is not practicable to ireat Shallow Upper/Upper Unit
groundwater. -

WAC 173+340-420 provides for the periodic review by Ecology of sites with cleanup actions
that result in hazardous substances remaining at the site at concentrations that exceed
Method A or Method B cleanup levels. This review will occur at lcast every 5 years and will
include an evaluaton oft ' .

'« The effectiveness of ongoing or completed cleanup actions

* - New scientific information for individual hazardous substances or mixtures present at the
Site : ‘

* New ARARs for hazardous substances present at the Site
+ Current and projected Site uses

* The availability and practicability of MTCA’s highser-preference technologies

fa oy d 4 gn on ]

o n = s

O e B T -

o=t

lev Js.—IfQimanveé:a;@glg;Ji:aﬂmthodsmﬂthﬁaweriaL
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* The Ecology approved O&M Manual, Compliance Monltoring Plan, and Wetlands Mitgation
Plan to determing if updates are needed.

Ecology will publish a notice of the review in the site registet and will allow an opportunijty
for public comment. If Ecology determines that substantial changes in the cleanup.action are
necessary 10 protect human health and the environment at the Site, Ecology will prepare a
revised draft Cleanup Action Plan, provide opportunity for public comment, issue the final
revised Cleanup Action Plan, and implement additional cleanup actions,

9. SELECTION OF CLEANUP ACTION

MTCA specifies the criteria for selecting an appropriate cleanup action. Presented below are
the requirements for selecting a cleanup action along with determinations of how the selected
cleanup action meets each requirement.

9.1 Protection of Human Health snd the Environment '

The selected alternative will protect hurnan health and the environment by minimizing further
production and migration of leachate into Shallow Upper/Upper Unit groundwater and
surface water, and by minimizing the potentid! for the vertical migration of leachate into
Lower Unit groundwater.

9.2 Compliance with Cleanup Standards

The selected cleanup action will continue to minimize the vohune of leachate generated,
Cleanup standards will be achieved in surface water and both groundwater Units by natural
attenuation in a reasonable period of time, Compliance with cleanup levels or alternative
cleanup levels will be evaluated using data collected since substantial completion of the final
cover system (September 1994),

To ensure that humnan health and the environment are being protected, the cleanup action will
be reviewed at least every 5 years by Beology in accordance with WAC 173-340.420, and
Section XXII of the Consent Decree, '
9.3 Compliance with ARARs
The following ARARs apply to the Site:.
State Laws and Regulations . ' _
a. State Environmental Policy Act (Chapter 197-11 WAC)

b. Minimum Standards for Construction and Maintenance of Water Wells {Chapter
173-160 WAC) '

c. Water Pollition Confrol (Chapter 90.48 RCW)
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e. Water Quality Standards for Surface Waters of the State of Washmgton
- (Chapter 173-201WAQ)

f. Criteria for Municipal Solid Waste Landfills (Chapter 173-351 WAQ)

g. Dangerous Waste Regﬁ}aﬁons (Chapter 173-303 WAC)

h. Washington Clean Air Act (Chapter 70.94 RCW)

i. Washington Tndustrial Safety and Health Act (WISHA) (WAC 296-62.300)
Federal Laws and Regulations |

j. Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) (40 CFR 300)

K. Resource Conservation and Recovery Act (RCRA) (40 CFR 261 and 264)
l. Cecupational Safety and Heaith Act (OSHA) (29 CFR subpart 1910.120)

-m, Federal Water Pollution Control Act of 1972 (Clean Water Act) (40 CFR 122
131, and 132)

n. Water Quality Act of 1987:
1) Section 308. Estabhshes water quahty criteria for toxic poliutants

2) Section 402, Establishes the NPDES permit pracess for discharges to
surface water bodies.

. Safe Drinking Water:Act of 1974 (40 CFR 141 and 143)

The above list of ARARSs does not preolude subsequent identification of apphcable state and
Tederal laws (WAC 173.340-360 (10){a)(vii)). The selected cleanup action is capable of
complymg with the above ARARs.

9.4 Compliance Monitoring

Compliance monitering requirements ars specified in WAC 173-340-410. The following
compliance monitoring will be included as part of the salected cleanup action.

e Protection monitoring will be provided to ensure protecﬁoﬁ of human health and the
: environment during the period of 0&M of the Landfill final cover system, -

* Performance monitoring will be provided to confirm that the' final cover system has
achieved c!eanup standards and met the performance criteria. Performance monitoring

data collected since substantxal complcnon of the ﬁnal cover syatcm (Scptcmbcr 19%4)
" 8 A [

I at

final cover system after cleanup standa.rds and the pafcurmance crxtena have been
achieved.
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+ Supplemental background groundwater monitoring-will be conducted to determine if
aliernative cleanup levels are needed for contaminants that are present in upgradient
groumdwater at the Site,

A compliance monitoring plan will be prepared and submitted to Ecology for review and
approval, '

9.5 Lomg-Term Effectiveness

The selected remedial action will remain effective in the lang term provided that continuous
monitoring and operation and maintenance occur. Monitoring will be addressed by
implementing the compliance monitoring plan, Maintenance will be addressed by continuing
to implement the requirements of the Final Cover System Post-Closure Operation and
Maintenance Manual (CH2M HILL, 1995), and protection of the final cover system and

~ associated engineering controls will be addressed by establishing restrictive deed covenants
for the Site, '

9.4 Short-Term Effectiveness

Human health and the envirormment were protected during construction of the final cover -
system and were addressed in the Cenrralia Landfill Second Interim Action Cover System
Engineering Report (CH2M HILL, 19942). There will be no short-term impacts to human
health or the environment during implementation of this alternative. There will be a low
degrec of nisk to human health and the environment prior 1 attainment of cleanup standards,

9.7 Permanent Reduction in the Toxicity, Mobility, and Volume of Hazardous
Substances :

Since.it is not feasible to remove the contents of the landfill; there is no way 1o reduce the
toxicity or volume of hazardous substances within the landfill, The mobility of hazardous
substances has been reduced through the installation of the final cover system. The final
cover system will minimize the vertical and lateral migration of leachate contaminated
groundwater by reducing the quantity of leachate generated,

9.3 Ability to be Implemented

Many clements of the selected cleanup alternative have been implemented. The Landfill has
been cloged, the final cover system and associated engineering controls are complete, and the
required post-closure requirements are being implemented. Groundwater and surface water
raenitoring required in the Ecology approved comipliance monitoring plan will replace the
current groundwater and surface water monitoring being performed. The restrictive deed
covenant s presented as Exhibit F in the Consent Decree.

0.9 Cleanup Costs

(less than $150,000), Costs for additional monitoring are estimated 1o be Jess than a 10
percent in¢rease over cwrent monitoring costs,
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As required under WAC 173-357-500, post-closure maintenance and monitoring activities
will continue for at least a 30-year period or until Ecology finds that post-closure monitoring
has established that the facility is stabilized (i.c., little or no seftlement, gas production, or
leachate generation). In addition, WAC 173-340-360(8)(b) requires long-term Monitoring
and fnstitutional controls to continue until residual hazardous substance concentrations no
longer exceed Site cleanup levels. ’ -

9.10 Addresses Community Concerns

Community acceptance was evaluated based an the comments received during the public
comment period. Public comments were considered during preparation of this final CAP.
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RI Contaminaat Concentrations Detected in Surface Watexy Weyerhaeuser Ditch

Parameter Concentrations at Upstréam / Concentrations at
(units) Station SW-9A Dowunstream Stations®
| Range of Arithmetiy/ Range of Arithmetic
Concentrations Mean Concentrations Mean - -
 Total arsenic (ug/Ly 0.5 - 0.63 0.5%/ 0.7-3.9 1.7
[ Soluble arsenc (g/l) 049 - 0.56 o.slé 0.5-17 1.0
 Total mercury (uglL) ND¥ ND' 0.11° 0.11°
Total manganese (ug/L) 159 ~ 324 259 90.7.« 10,450 2,319
Soluble manganese (ug/L) 115 - 300 , 2;34 64.9 - 10,500 2,217
Total iren (ug/L.) 1,200 - 2,280 1,693 | 1,005-22300 | 5716
 Soluble jren (1) 424913 666 . | 339-1,620 805

*Includes downstream monitoring stations SW-10A, SW-114, and SW-14,
"ND = not detected. Method detection limit = 0.1 p

M

o,

g

*Total mercury was only detected once in surface water during the RI (at SW-11A).

=
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RI Contaminant Coneentrations Detect:f; li)x:eszhallow Upper/Upper Unit Groundwater
Parameter. Upgradient Concentrations® Downgradient
{units) Concentrations®
Range of Arithmetic Range of Arithmetic
Concentrations | , Mean | Conceatrations Mean
[ Conductivity (pmbhos/em) 92281 141 90-1462 | 530
Chlorids (mg/L) 1.09-3.92 2.3 179 -269.5 82
Soluble antimony® (ug/1) ND _ ND 8.6-19.65 12.85
Soluble arsenic (up/L) 0.12-0.3 02 1.28 - 32.85 14
Soluble tron (ug/L) 13.3-56.4 27 6.5~ 19,900 7,031
Soluble manganese (pg/L) 1-254 12.1 396-11,300 | 3168
Soluble mureury (pe/L) 0.13-0.15 0.14 0.11-03 0.167

ND =Not datected,

?Includes upgradient groundwater monitoring stations M-4, MW-18, and MW-38.

*Includes downgradient groundwater monitoring stations B-1S, B-1SU, B-2S, B-25U, B-3§,
MW-28, MW-28U, MW-48, MW-58, and MW-CNELS.

? Seluble antimony was detected only at momtonng station MW-CNE1S,

S —
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RI Contaminant Concentration;r;t;t:fed in Lower Unit Groundwater
o Parameter Upgradient Concentrations® bowngradicnt
(uuits) ' Concentrations®
Range of Arithmetic Range of Arithmetie
Concentrations Mean Concentrations Mean
Lower Unit Groundwater Monitoring Wells :
Soluble arseaic (ug/L) 2.05-9.7 . 62 02514 35
Ls_n!ixbla manganese (ug/L) | 106 - 544 348 44.1 - 873 464
Soluble iron (pg/L) 208+ 1,700 955 72.6— 1_,870 598
Lower Unit Water Supply Wells®
[ Total arsenic (ug/L) NAY T NA? 08-11.6 52
Soluble arsenic (ng/L.} NA* NA® 0,7 7.7 4,9
[ Total manganese (ug/L) NAS NA? 284-1,140 | 725
Soluble manganess (ng/L) Nad NA? 281 —1,000 679
| Total iron (pg/L) NA¢ NA® 398 - 18,300 3,312
| Seluble iron (ug/L) NA! NAT | 225-6,080 2,083

*For groundwater monitoring wells the only upgradient monitoring station is MW-1D,

* For groundwater monitoring wells the downgradient monitoring stations include B-18,
B-18U, B-28, B-25U, B-35, MW-28, MW-23U, MW-4S, MW-58, and MW-CNEIS.

° Water supply well stations include 2225 Airport Way NE, 2611 Airport Road, 1217Long
Road, 1224 Long Road, and the Mills well at 1220 Woodland Avenue.

“NA = not applicable; since water supply walls are located cross-gradient and downgradient
of the landfill, the concentrations of contaminants in water supply wells'are grouped together
and listed in the "Downgradient Concentrations” columns.
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Table 4

Cleanup Levels and Compliance Levels for the Centralfa Landfill

r Parameter - Clcanup Level Compliance Level*
Surface Water

Arsenic (_soluble) 0.27 pg/L 0.5 pg/L,
| Shallow Upper/Upper Unit Groundwater

Conductivity 700 pmhos/cm “NaA®
Chloride 250 m NA®
Er&wnic (solublc) _/ 0.27 Pgﬂ'j 0.5 ug/l.-
Iron (soluble) N_300gL NA®
Manganesea (soluble) 50 pg/L. NAT

| Lowor Unit Groundwater

Arsenic (soluble) 5 pg/L NA®
Iron (soluble) 300 pg/L NA®
“Edanganesa (soluble) 50 pg/L NA®

*This concentration represents the current practical quantitation {imit (PQL). Ecology
re:cognizes that in some cases the PQL may be higher than the cleanup standard for a given
parameter. Jn these cases, the cleanup standard may be considered (o be attained if the
parameter is undetected at the PQL, and the conditions outlined in WAC 173-340-707 are
nef to Ecology's satisfaction.

*NA = not applicable.
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