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1. INTRODUCTION

This Cleanup Action Plan (CAP) specifies cleanup standards and identifies the cleanup action to be
implemented at the Hidden Vdley Landfill (so known asthe®Site’). Hidden Vdley Landfill islisted on
the National PrioritiesList (NPL) as a dite that warrants action under the Comprehensive Environmenta
Response, Compensation and Liability Act (CERCLA). The lead agency designated to oversee cleanup
of the Steisthe sate of Washington, Department of Ecology (Ecology). As required by the Washington
Model Toxics Control Act (MTCA, RCW 70.105D), this CAP describes the alternativesfor remediation
at the ste and selects the proposed remedid action dternative for the site. All work to be performed to
satisfy this CAP shall be performed under a Consent Decree.

2. SITE DESCRIPTION

Hidden Valey Landfill is located in central Pierce County at 17925 South Meridian Street, Puyallup,
Washington (Figure 1). The Steliesin the north haf of the northwest quarter of Section 34, Township 19
North, Range 4 Eagt, of the Willamette Meridian. The landfill property is approximatdy 92 acresin size.
The landfill includes gpproximately 56 acres of closed, unlined fill, aclosed 30-acre lined cell, aleachate
pre-treatment facility, and agas-to-energy facility (Figure 2). Hidden Valey Landfill began operationinthe
mid-1960s and accepted municipa solid waste until December 31, 1998. Originally the Site was |eased
by Pierce County and operated by the Pierce County Department of Public Works (Public Works). Land
Recovery, Inc. (LRI), aprivatdy owned solid waste disposal company, assumed operation of the landfill
in 1977 and has operated it since that time. Wagte digposed at the landfill has included municipa solid
waste, demolition wastes, and commercia waste. Prior to 1985, when gpplicable regulations changed,
smdl quantities of bulk liquids, dudges, and larger volumes of industrial waste were reported to have been
accepted at the landfill.

The lined cdll, referred to asthe East Lined Area, was congtructed in two stagesin 1991 and 1993. The
1991 congtruction consisted of the 13-acre bottom liner over native soils and the lower portion of the sde
dope liner over refuse. The 1993 congtruction conssted of the remaining portion of the Sde dope liner.
Placement of refusein the East Lined Area (over bottom liner) began in the spring of 1992. Leachate is
collected from the East Lined Area and pretreated on-site prior to discharge to the Pierce County sewer
sysem.

Closure of the unlined portion of the landfill occurred in phases during the summer seasons of 1989 (North
Closure - 13 acres), 1992 (Southwest Closure — 26 acres) and 1993 (remaining closure of unlined area
— 17 acres). Closure of the East Lined Area began in the summer of 1998, with gpproximately 11 acres
receiving find dosure. Theremaining 22 acres of the East Lined Areaunderwent final closurein 1999 and
2000. Closure of the unlined landfill was in accordance with Washington Administrative Code (WAC)
Chapter 173-304, Minimum Functiona Standards for Solid Waste Handling (MFS). Closure of the East
Lined Areaisin accordance with WAC 173-351, Criteria for Municipa Solid Waste Landfills. Closure
activitiesincluded the ingdlation of an engineered geomembrane cap (unlined area consstent with WAC
173-304) or a



composite geomembrane cap (lined area consstent with WAC 173-351), alandfill gas recovery system,
and storm water controls.

3. PROJECT HISTORY

The results of environmental studies conducted from 1981 through 1985 were used by the U.S.
Environmentd Protection Agency (EPA) to prepare aprdiminary assessment and ahazard ranking scoring
(HRYS) of the dsite in 1985, As aresult of the HRS, Hidden Valley Landfill was placed on the Nation
PrioritiesList (NPL) in April 1989.

The site was regulated by the Tacoma-Pierce County Hedth Department (Health Department) through
annud operating permits. In addition, in September 1986, LRI and the Health Department executed a
memorandum of agreement (MOA) governing interim and final closure of the active portions of the landfill,

construction of agas collection and migration control system, evauation of leachate collection, and further
Ste development consstent with the MFS.

In 1987, LRI and Ecology executed Consent Order No. DE 86-S173 (Consent Order) under authority
of the State of Washington Water Pollution Prevention Act, Chapter 90.48, Revised Code of Washington
(RCW); the Hazardous Waste Regulation Act, Chapter 70.105 RCW; the Washington Clean Air Act,
Chapter 70.94 RCW; and Subchapter 1V of the Resource Conservation and Recovery Act, 42 USC
6901-6991. The Consent Order required LRI to conduct aremedia investigation and feasibility study, and
to comply with the Hedth Department MOA provisions regarding operation and closure of the existing
landfill footprint.

The Consent Order was amended by agreement of the parties on September 21, 1988. Under the
amendment, the schedule for submission of severa documents was changed and sampling requirements
were modified. When the Consent Decree implementing this CAP becomes effective, the 1987 Consent
Order will be superseded.

A draft remedid investigation (RI) report was submitted to Ecology on September 15, 1990. Agency
comments were received and the RI report was revised and resubmitted on February 1, 1991. Following
receipt of a second set of agency comments, the R1 report was revised again and submitted as final on
March 14, 1992. A. basdlinerisk assessment (RA) was submitted to Ecology February 15, 1991. The RA
evauated exigting and potentia (future) exposure scenarios for soils, surface water, landfill gas, and
groundwater. The feasibility study (FS) report was submitted to Ecology in draft on February 1, 1991.
Following receipt of comments, the FS report was revised and submitted as find on May 26, 1992.

At the direction of Ecology, the following three technicad memoranda were prepared to supplement
information presented in the FS report; Technical Memorandum No. 1, Capture Zone Analysis
(September 13, 1991), Technical Memorandum No. 2, Treatment System Requirements (June 27,
1991), and Technical Memorandum No. 3, Infiltration of Treated Water (July 3, 1991). In addition,
aHydrogeol ogic Report Addendum (December 16, 1998) was prepared at the direction of Ecology. The
report addendum evauated off-gte water quality, timetrends, and statistica resultsfor both wet (October
through April) and dry (May through September) seasons.



A water supply well canvass (survey of potentia users) was conducted by the Tacoma-Fierce County
Hedlth Department in 1985. A second canvasswas performed by LRI at the direction of Ecology in 1999
within an area of approximately ¥>mile upgradient and 1-mile downgradient of the landfill. The purpose
of the surveyswasto determine whether any wells used for domestic purposeswere affected by the landfill.
The surveys confirmed that homesin thevicinity of thelandfill recelve water from water purveyors. Severd
wells were previoudy known to exist within the survey area, and are routinely monitored by the Hedth
Department as discussed in Section 4. No previoudy unidentified supply wells were identified within the
survey area.

Environmental monitoring has continued at the site since the RI was submitted. Groundwater monitoring
is conducted on a quarterly schedule and landfill gas monitoring is conducted monthly. The landfill is now
closed and not accepting waste. A geomembrane cap has been constructed over the waste. The gas
collection system was congtructed in the late 1980s and has been in continuous operation Since that time.
A leachate collection system was ingdled in the lined area and collected leachate is pretrested and
discharged to the county sewage treatment facility.

4. SITE CHARACTERIZATION

HiddenVdley Landfill islocated in central Pierce County within the Clover/Chambers Creek (CCC) basin.
The landfill lieswithin a VVashon age glacid met-water channd that trends in an east-west direction. The
landfill isunderlain by successvelayersof Vashon recessona outwash, Vashonttill (lower till unit), Vashon
advance outwash, Samon Springs till and interglacid deposits, and Samon Springs advance outwash
(Figures 3 and 4). The outwash deposits condst of sand and gravel with some glit. The till depogts are
composed of amixture of compacted gravel, sand, and silt. Theinterglacid deposits consist of interbedded
sandy gravels, gravely sands, and sity sands, with somewood debrisand other organic materid. Detailed
descriptions of each unit, as well as boring loggmonitoring well details, areincluded in theHidden Valley
Landfill Remedial Investigation Report, (EMCON Northwest, 1992).

Two regiond groundwater systems are present within the CCC basin; ardatively shdlow system usudly
associated with Vashon outwash deposits (upper regiond aquifer), and a deep system of severd aquifers
associ ated with older depogits (lower regiond aquifer). Low permeshility glacid till depostsand interglacid
slt depositsform aguitards which separate the shallow and deep systems. The groundwater systemsin the
basn are recharged predominately from precipitation fdling within the basin. Regiond groundwater
dischargeisto Puget Sound and the Puyalup River.

Three aguifers have been identified benesth Hidden Vadley Landfill: the shdlow perched aquifer,
the upper regiona aquifer, and the lower regiond aquifer (Figures 3 and 4). The uppermost
saturated unit a the gdte is the shdlow perched aguifer which generdly occurs within the Vashon
recessonal outwash. It gppears to be of limited extent. Northwest of the landfill, the recessiona
outwash is ether not saturated, or saturated to only a few feet. The shallow perched aquifer is
unconfined with a hydraulic conductivity estimated to be $10* cnvsec, and is not known to be
a source of drinking water. The shalow perched aguifer and the upper regiona aquifer are



separated by an intermittent aquitard formed by the lower Vashon till. The Vashon till aguitard displays
moderately low vertica hydraulic conductivity (generaly 10 to 10 cm/sec) and is likely discontinuous.
A downward vertica hydraulic gradient generally exigts across the Vashon till aquitard in the area of the
landfill. The upper regiona aquifer occurswithin the Vashon advance outwash, is partidly confined beneath
the Vashon till aguitard, and is continuous across the site. Hydraulic conductivity in the upper regiond
aguifer is estimated to be in the range of 10 cnvsec. The upper regiond aquifer and the lower regiona
aquifer are separated by athick section (55 to >130 feet) of low permeability deposits referred to asthe
Samon Springs aguitard. Thelower regiond aquifer is present within the Salmon Springs advance outwash.
The aguifer is confined and is of regiona extent.

Depth to groundwater at the landfill is dependent on topography, Depth to water ranges from about 11 to
15 feet below ground surface (lbgs) in winter and spring months, to about 25 feet bgsin latefal inthe lower
elevations (southern areq) of the site, and generaly ranges from gpproximately 120 to 145 feet bgsin the
areas of higher eevations (northern areq). Groundwater flow direction, water level gradients, and seasond
water levd fluctuations in the shallow perched and upper regiond aguifers are amilar. Groundwater flow
in both aquifers is to the northwest, with local components to the north and west. Horizontal hydraulic
gradientsin both aquifers are quite flat (less than 0.005 ft/ft) in the central part of the Ste and steepen (to
about 0.01 ft/ft) northwest of the landfill. Groundwater flow inthe deegp regiond groundwater syseminthe
vicinity of Hidden Vdley Landfill gppearsto be to the northeast toward the Puydlup River.

Water supply wdlsin the landfill vicinity obtain water primarily from the lower regiona aquifer and, to a
lesser extent, from the upper regiond aquifer. The Hedth Department has performed quarterly water qudity
tedting at five water supply wels (Firgrove No. 2 and No. 3, Thun Fied Airport, Paul Bunyan Rifle Range,
and Corliss Gravel Pit) located in the generd vicinity of Hidden Valey Landfill. The groundwater samples
are tested for general water quality parameters as well as dissolved iron, manganese, and zinc. No
exceedances of federa primary drinking water sandards (maximum contaminant levels[M CL g]) have been
reported from these wells. The secondary MCL for iron is typicaly exceeded at the Thun Field well,

however, recent testing by the Hedlth Department indicatesiron concentrationsinthewe | may betheresult

of the well condtruction.

5. NATURE AND EXTENT OF CONTAMINATION

Investigations performed a Hidden Valey Landfill indicate that groundwater and landfill gas are affected
by the rdease of hazardous substances from the landfill. Landfill gas containing methane and low levels of
VOCsis present at the Site, however, landfill gasis, and will continue to be managed by an active landfill
gasrecovery/destruction system. Operation of the systemis pursuant to the Landfill Gas Management Plan.
Groundwater quality in the shallow perched aguifer, and to alesser extent the upper regiond aguifer, has
been affected by the landfill. No water quaity impacts rdated to landfill operations have been identified in
the lower regiona aguifer. No surface water, other than seasona ponded water, exists on or near the Site.



Water qudity datafrom the shalow perched and upper regiona aquifers downgradient (northwest) of the
landfill display elevated specific conductance and eevated concentrations of congtituents typica of
municipal solid waste Iandfills including ammonia, nitrate, dissolved iron and manganese, chloride, and
aulfate, aswell aslow intermittent levels of VOCsincluding chlorobenzene, and 1,4-dichlorobenzene, and
historical detections of benzene, 1,1-dichloroethane, and vinyl chloride.

Leaching is a primary contaminant release mechanism for hazardous substances from the landfill to
groundwater. Leachate is a product of naturd biodegradation, infiltration, and groundwater migrating
through landfilled refuse. The infiltration of precipitation was probably the mgor source of leachate
production prior to closure; however, data from Ste investigations indicate that seasonal groundwater
inundation of waste may be a continuing rel ease mechanism. When groundweter devationsin the shalow
perched aguifer exceed gpproximatdy 430 feet (which typicaly occursin the late winter and early spring),
the base of the refuse becomes locally saturated and leachate is generated. L eachate generation from the
seasonal contact of waste with groundwater is expected to decrease over time due to “flushing” of the
refuse.

Groundwater qudity dataarelargdly in compliancewith federa primary drinking water sandards(MCLS);
however, nitratelevelsin the shallow perched, and to alesser extent, the upper regiond aquifer sporadicaly
exceed the MCL of 10 milligrams per liter (mg/L). These exceedances occur concurrent with periods of
groundwater recharge, with the highest nitrate concentrations reported when the water table has risen
rapidly. Huctuationsin the nitrate-nitrogen/ammonia-nitrogen concentrationsin the shallow perched aquifer
are interpreted to result from changes in the oxidation/reduction potentia of the groundwater. Nitrogenin
the leachate is nearly dl in the form of ammonia. During periods of aguifer recharge, the aquifer receives
oxygenated water and the water table rises. Under these conditions, ammonia-nitrogen concentrationsin
the groundwater are oxidized to nitrate. During non-recharge periods, nitrogen concentrations are reduced
to ammonia due to the anaerobic conditionsin the vicinity of thelandfill, and nitrate levelsaretypicdly very
low to non-detect. Figures 5 and 6 depict the approximate distribution of nitrate in the shalow perched
aquifer for thefirst and second quarters of 2000. Asshown in Figure 6, second quarter 2000 dataindicates
that there were no exceedances of the nitrate MCL downgradient of the landfill.

Severd methods were used to evaduate water qudity a and near the landfill. Statistica andyses were
performed using water quality data collected after March 1993, for dl monitoring wells sampled over this
period (17 Monitoring wells). March 1993 was selected as a starting point for evaluation because 1993
was thefirg full cdendar year following complete closure of the unlined portion of the landfill. Analytica
data were evaluated for dissolved iron and manganese, anmonia, nitrate, chloride, sulfate, akdinity, total
dissolved solids (TDS), totd organic carbon (TOC), and volatile organic compounds (VOCs). Data sets
from the shalow perched and upper regional aguiferswere evauated for wet (October through April) and
dry (May through September) seasons. The 95 percent upper confidencelimit on the means (UCL 95) were
compared to Nationa Primary and Secondary Drinking Water Regulations standards established by EPA,
and MTCA Method B cleanup levels established by Ecology. The UCL95 is a concentration established
with 95 percent confidence as an upper bound on the true mean concentration. MTCA Method B and
nationa primary standards are promulgated for the



protection of human hedlth, and nationad secondary standards are promulgated for the protection of
aesthetic characterigtics of drinking water. Cleanup standardsfor the Ste are discussed in Section 6 of this
CAP.

Nitrate was the only parameter with a UCL 95 that exceeded a primary MCL. In the shalow perched
aquifer, UCL95 values exceeded the MCL of 10 mg/L at three wells (14S, 17S, and 18 S) during both
the wet and dry seasons, and at two wells (11S, and 13S) during the wet season only. In the upper regiona
aquifer, UCL 95 values exceeded the primary standard for nitrate at wells 11D, and 18D in the wet season
only (the wet season UCL 95 for well 18D is the result of a single detection of 20 mg/L, with al other
concentrations (10 vaues) below 0.3 mg/L). UCL95s for 1,4,-dichlorobenzene exceeded the MTCA
Method B cleanup level (0.00182 mg/L) in the shallow perched aquifer inthreewells (13S, 17S, and 18S)
in both the wet and dry seasons, and in well 23S in the wet season, and well 25S in the dry season. Al
1,4,-dichlorobenzene concentrations are well below the primary MCL of 0.075 mg/L (maximum detected
concentration of 0.0036mg/L). UCL 95s for manganese exceeded the secondary MCL of 0.05 mg/L at
al downgradient wells except 18D and 25D, and exceeded the Method B cleanup level of 2.24 mg/L a
fivewd|s(13S, 13D, 14S, 17S, and 18S) in both thewet and dry seasons, and well 14D inthe dry season.
Other secondary MCLs were exceeded in al downgradient wells in the shallow perched and upper
regiond aquifers except at wells 18D and 25D. In the lower regiond aquifer, UCL 95 vaues exceeded
secondary MCLs for iron and manganese. These values are interpreted to be due to naturdl conditions
because no other leachate indicator parameters displayed elevated concentrations.

Time series plots were aso prepared to hep evauate post-capping water quality trends at and near the
landfill. Figures 7 and 8 diplay multi-well time series plotsfor specific conductancein the shallow perched
and upper regiond aguifers, repectively. Specific conductance provides a general measure of the water
quality impacts associated with the landfill. There is an apparent decrease in concentration over time for
this congtituent, indicating agenera improvement in water quality. Figures9 and 10 display multi-well time
series plots for ammonia concentrations in the shallow perched and upper regiona aquifers, respectively.
Ammonia and nitrate represent different oxidation states for nitrogen, with anmoniaas a source of nitrate
a the landfill. The figures show a generd decrease in ammonia concentrations in both aquifers, again
indicating a generd improvement in water qudity. Lastly, Figures 11 and 12 display multi-well time series
plots for nitrate in the shadlow perched and upper regiond aguifers, respectively. The figures show the
gporadic nature of the nitrate concentrations. Regression linesfor the datatrend upward, but Significant data
varigbility reduces confidence in the regression lines.

6. Cleanup Standards
As dipulated in the regulations implementing MTCA, (WAC 173-340-700 (2)(a)), establishing cleanup

standards for a Site requires the specification of cleanup leves (concentrations protective of human hedth
and the environment) and points of compliance (location where the cleanup levels must be attained).



Groundwater Cleanup Standards

WAC 173-340-720 requires that cleanup levels for groundwater be established based on the highest
beneficid use of the affected groundwater and the maximum reasonabl e exposure expected to occur under
current and potentia future site use conditions. The highest beneficid use of groundweter at the steisfor
drinking water. Therefore, cleanup levels are established based on exposure to hazardous substances
through ingestion of drinking water, which represents the reasonable maximum exposure &t the Site.

Cleanup levels for the site were established usng MTCA Method B (WAC 173-340-720(3)). This
process consders Applicable, Relevant and Appropriate Requirements (ARARS) including Maximum
Contaminant Levels (MCLS) established under the Safe Drinking Water Act (40 C.F.R. 141), and
Secondary MCLs established under the Safe Drinking Water Act (40 C.F.R. 141). It dso provides a
method to cal culate acleanup leve for hazardous substances for which sufficiently protective hedl th-based
standards have not been established under state and federa law. Table 1 presents ARARS, Method B
formula cleanup levels, and the Site Cleanup Leves, which in this case are the most stringent of the three
dternatives.

Tablel
GROUNDWATER CLEANUP LEVELS
Par ameter MCL MCL Method B Cleanup Leve
Primary Secondary Formula
Value

Nitrate 10 mg/L NA 25.6 mg/L 10 mg/L
1,4-Dichlor obenzene 75 pg/lL NA 1.82 pg/L 1.82 ug/L

lron NA 300 pg/L NA 300 pg/L
Manganese NA 50 pg/L 2240 ug/L 50 pg/L

Total Dissolved Solids NA 500 mg/L NA 500 mg/L
Chloride NA 250 mg/L NA 250 mg/L
Sulfate NA 250 mg/L NA 250 mg/L
Specific Conductance NA 700 umhos'cm NA 700 umhos/cm

NA -Not Available
Groundwater Point of Compliance

Pursuant to WAC 173-340-720(6), when a hazardous substance will remain on Site as part of acleanup
action, a conditiona point of compliance may be set as close as practicable to the source of hazardous
substances, not to exceed the property boundary, provided that al practicable methods of trestment are
utilized at the Ste. Asdiscussed in Section 8, dl practicable methods of trestment will be utilized at the site.
The point of compliancefor thestewill beaconditiond point of compliance comprised of theexisting LRI
property boundary, except where the limits of waste exceed that boundary (central northern area of the
Site owned by Fierce County), where the point of compliance will be the south boundary of 176th Street
as shown on Figure 2.



7. SUMMARY OF REMEDIAL ACTION ALTERNATIVES

Ten remedid dternatives were evauated in the Hidden Valey Landfill FS. Detailed descriptions of the
dternatives are provided in the Hidden Valley Landfill Feasibility Sudy Report (EM CON Northwest,
1992). Remedid action dternatives evaluated in the Hidden Vdley Landfill FS included assemblages of
several components including: leachate control (capping), physical groundwater control (barrier wall),
hydraulic groundwater control (pump and treat), wasteremova, landfill gas control/recovery, surface water
and erosion control, environmental monitoring, and the provison of a public water supply. Severd
technologies were evauated to achieve each of these components. Three cover designs including a soil
cover, a geomembrane cover, and a geocomposite cover, were considered for leachate control. Five
technologies and severd configurations were consdered for congtruction of a barrier wall. Three well
configurations and nine methods of treetment were considered in eva uating hydraulic groundwater control.
Passve and active landfill gas control/recovery systems were consdered. Technologies were initidly
screened for protectiveness, technical feashbility, and practicability, and then assembled to establish theten
remedid aternativesto be evaluated.

As dated in the Nationa Contingency Plan, EPA expects that containment technologies such as capping
will generdly be appropriate for waste that poses arelatively low long-term threat or where treatment is
not practicable. This approach is directly applicable to Hidden Vdley Landfill, a municipa solid waste
landfill that poses ardatively low, long-term threet.

8. PROPOSED REMEDIAL ACTION ALTERNATIVE

The remedid action objective is to minimize further production and migration of leachate contaminated
groundwater in order to achieve cleanup standards at the points of compliance. After evauating the ten
dternatives presented in the FS report, the preferred remedid dternative isfind landfill closure with post
closure requirements outlined in Chapters 173-304 and 173-351 WAC, and compliance monitoring and
inditutiona controls as approved by Ecology. This cleanup action was selected after (1) conducting a
comprehengve review and screening of available technologies, (2) developing and screening ten feasible
dternatives that would be protective of human hedth and the environment, and (3) conducting a detailed
andysis of Sx dternatives (selected after screening) using the criteria established by EPA and Ecology.

The physical sdting of the landfill limits the practicability of groundwater containment options.
Congtruction of a barrier wal is not feasible as a result of the necessary depths (in excess of
100 feet), and the abundance of cobbles and boulders in the underlying strata. Pump and treat
technologies would require excessvely large pumping rates due to the hydraulic conductivity
of the contaminated units. Risks associated with ingestion of groundwater near the landfill are
low due to the limited extent (both temporad and spatia) of contaminated groundwater, and
the generd lack of groundwater use in the immediate vicinity of the landfill. These risks
would not be appreciably reduced through groundwater containment. The difficulty, cost, and limited



benefit makes pump and treat technol ogiesimpracticable. Wasteremovad isaso consdered impracticable.

Leachate control (capping), landfill gas control/recovery, and surface water and erosion control are
corrective actionsthat have been implemented as part of landfill closure. These actions prevent human and
animd contact with the waste, minimize the laterd and verticad migration of leachate contaminated
groundwater by reducing the volume of leachate generated, and prevent the migration of landfill gas. In
addition LRI and Pierce County will:

1 Update theLandfill Gas Management Plan (EMCON, 1994) and continue operation of the landfill

gas control and destruction system and monitor landfill gas in accordance with the updated plan.

Update the East Lined Area Closure Plan (EMCON, 1996) to address the entire facility and

maintain thefina cover system and surface water control systemsin accordance with the updated plan.

Fndize the draft Groundwater Compliance Monitoring Plan (Kleinfelder, 2000) and continue

monitoring groundwaeter in accordance with the approved fina plan.

Implement indtitutiona controls, including filing deed restrictions gpproved by Ecology and included as

Exhibit F of the Consent Decree.

All post closure activitieswill be conducted under the oversight of Ecology and the Hedth Department.

WAC 173-340-420 requires periodic review by Ecology of stes with cleanup actions that result in
hazardous substances remaining at the Site at concentrations that exceed MTCA Method A or B cleanup
levels. Thisreview will occur a leest every five (5) years and will include an evauation of:

I The effectiveness of the ongoing or completed cleanup actions. This will include an evauation of dl
monitoring data collected under this CAP.

New scientific information for individua hazardous substances or mixtures present at the Ste;

New applicable state and federa laws for hazardous substances present at the Site;

Current and projected Site uses; and



I Theavalability and practicability of MTCA’s higher preference technologies.

Ecology will publish a notice of the review in the Site Register and will dlow an opportunity for public
comment. If Ecology determines that substantial changes in the cleanup action are necessary to protect
human hedlth and the environment at the Site, Ecology will prepare a revised draft Cleanup Action Plan,
provide opportunity for public comment, issue the find revised Cleanup Action Plan, and implement
additiona cleanup actions.

9. SELECTION OF CLEANUP ACTION

Presented below are the statutory and regulatory requirements for sdecting a cleanup action dong with
descriptions of how the selected cleanup action meets each requirement.

Protection of Human Health and the Environment. The sdected aternativewill protect human
hedlth and the environment by minimizing leachate generation and controlling landfill gas. No adverse
impacts to exigting or future communities in proximity to the Ste are expected from implementing this
dterndtive.

Groundwater usein thevicinity of thelandfill islimited, and no Sgnificant impactsto any water supply wells
are known to have resulted from the landfill. A hypothetica future human hedth risk could occur fromthe
use of the Upper Regiond aguifer as a drinking water source in the immediate vicinity of the landfill. The
primary congtituents of concern in groundwater are nitrate and manganese. The Minimum Standards for
Congtruction and Maintenance of Wels (Chapter 173-160-171(3)(c)) prohibits the installation of water
supply wells within 1000 feet of the property boundary of a municipa solid waste landfill. Ingtdlation of
drinking water supply wells is dso prohibited by the Comprehensive Plan for Pierce County (Pierce
County Planning and Land Services, 1994) within the urban growth boundary. These regulations provide
assurance that contaminated groundwater emanating from the landfill will not be used as adrinking water
source. Additiona controls may be necessary if these regulations change.

Compliance with Cleanup Standards. The sdected deanup action will continue to minimize the
volume of |leachate generated. Cleanup standards will be achieved in the shallow perched and upper
regiond aquifers from the points of complianceto the outer boundary of the existing plume through natura
attenuation in a reasonable period of time.

To ensure that human hed th and the environment are being protected, the cleanup action shdl bereviewed
every five years by Ecology.

Compliance with Applicable, Relevant and Appropriate Requirements (ARARS). The following
ARARs gpply to the Site:

A. State Standards
Mode Toxics Control Act Cleanup Regulation (Chapter 173-340 WAC)

Hazardous Waste Cleanup - Mode Toxics Control Act (Chapter 70.105D RCW)
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State Environmenta Policy Act (Chapter 197-11 WAC)

Minimum Standards for Construction and Maintenance of Wells (Chapter 173-160 WAC)
Water Pollution Control (Chapter 90.48 RCW)

Minimum Functionad Standards for Solid Waste Handling (Chapter 173-304 WAC)
Criteriafor Municipa Solid Waste Landfills (Chapter 173-351 WAC)

Dangerous Waste Regulations (Chapter 173-303 WAC)

Washington Clean Air Act (Chapter 70.94 RCW)

Washington Industria Safety and Health Act (WISHA) regulations (WA C296-62-300)
B. Federal Lawsand Regulations

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

Resource Conservation and Recovery Act (RCRA) regulations (40 CFR 261 and 264)
Occupationa Safety and Health Act (OSHA) regulations (29 CFR subpart 1910.120)

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

Water Quality Act of 1987
Safe Drinking Water Act of 1974 regulations (40 CFR 141 and 143)

The above list of ARARS does not preclude subsequent identification of applicable sate and federd laws
(WAC 173-340-360 (10)(a)(vii)). The selected cleanup action is capable of complying with al of the
above ARARs.

Compliance Monitoring. Thefallowing compliance monitoring will beincluded as part of the sdected
cleanup action:

Protection monitoring will be provided to ensure protection of human hedth and the environment
during the operation and maintenance period of the landfill cover system.

Performance monitoring will be provided to confirm the cover system has achieved cleanup standards, and
al other performance criteria (ARARS).

Confirmational monitoring will be provided to confirm the long-term effectiveness of the landfill cover
system after cleanup standards and performance criteria have been achieved.
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A compliance monitoring plan shdl be prepared and submitted to Ecology and the Hedlth Department for
review and approval.

Long-term Effectiveness and Permanence. The sdected remedid action will remain effective
inthe long-term, provided long-term monitoring and maintenance occur. A geomembrane cap isaproven
and accepted technology by EPA and Ecology for application at landfills. Inspection and maintenance of
the closure system will ensure long-term effectiveness for isolating the waste from the surface and
preventing infiltration of surface water into the landfill. Monitoring will be addressed by implementing the
compliance monitoring plan. Maintenance will be addressed by implementing the Post Closure Plan.

Short-term Effectiveness. Human heath and the environment were protected during previous
congtruction of the landfill cover sysem. The only short-term impact resulting from implementing this
dternative was dust generated during grading and ingdlation of the cover liner. The generation of dust
during congtruction was minimized by using water, as necessary. The duration of congtruction wasreaively
short, and therefore the short-term risks were and are minimal.

Permanent Reduction in the Toxicity, Mobility, and Volume of Hazardous
Substances. Sinceitisnot practicableto remove the contents of thelandfill, thereisno practicable way
to reduce the toxicity or volume of hazardous substances within the landfill. The mobility of hazardous
substances has been reduced through the ingalation of the find cover system. The find cover system will
minimize the vertical and laterd migration of leachate contaminated groundwater by reducing the quantity
of leachate generated.

Ability to be Implemented. Many dementsof the selected cleanup dternative have been implemented.
The landfill has been closed, the cover system and associated engineering controls are complete, and
required post-closure requirementswill begin later thisyear. The restrictive covenants have been gpproved
and will be filed when the dleanup action plan isfindized.

Cleanup Costs. The cost of the selected cleanup action includes costsincurred to date for design and
inddlation of the landfill cover system, the landfill gas control/recovery system, surface water and erosion
control measures, and the groundwater and landfill gas monitoring network of approximately $10,000,000,
aswdl as the annud cost for ongoing maintenance, monitoring, and analyss and reporting of generated
data. Asrequired under WAC 173-304 and 173-351, post-closure maintenance and monitoring activities
ghdl continue for at least a 30-year period or until the Hedlth Department and Ecology find thet
post-closure monitoring has established that the facility has sabilized (i.e, little or no settlement, gas
production, or leachate generation). In addition, WA C 173-340-360 (8)(b) requires|ong-term monitoring
and indtitutiond controls to continue until resdua hazardous substance concentrations no longer exceed
gte cleanup levels at the point of compliance. As discussed previoudy, the incremental cost of higher
preference cleanup actions (e.g., groundwater containment/trestment) are considered to be substantia and
disproportionate to the incremental degree of protection provided over the sdected cleanup action.
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Reasonable Restoration Time Frame. The sdected cleanup action will achieve groundwater
cleanup standardsfrom the points of complianceto the outer boundary of the existing plume through source
control and naturd attenuation. It isimpossibleto specificaly quantify the time necessary to meet sSlandards.
Data collected to dateindi cate that capping has resulted in adownward trend in contaminant concentrations
downgradient of the landfill. Given thelimited exigting risk to human hedth and the environment, thelimited
use of the groundwater resource in the vicinity of the landfill, the impracticability of achieving a shorter
restoration time frame, the ready availability of aternative water supplies, the inditutiona controls on
groundwater use in the area, and the ongoing monitoring at the Site, the salected cleanup action provides
for areasonable restoration time frame.

Community Concerns. Community acceptance will be evauated based on the comments received

during the public comment period. Public comments will be considered during the preparation of afind
CAP.
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Figure 7
Specific Conductance ,
Shallow Perched Aquifer, Hidden Valiey Landfill
Wells MW-11S, MW-13S, MW-14S, and MW-17S
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Specific Conductance (umhos/cm)

Figure 8
Specific Conductance
Upper Regional Aquifer, Hidden Valley Landfill
Wells MW-11D, MW-13D, and MW-14D
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Figure 9
Ammonia Concentration
Shallow Perched Aquifer, Hidden Valey Landfill
Wells MW-11S, MW-13S, MW-14S, and MW-17S
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Figure 10
Ammonia Concentration
Upper Regional Aquifer, Hidden Valley Landfill
Wells MW-11D, MW-13D, and MW-14D
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Figure 11
Nitrate Concentration
Shallow Perched Aquifer, Hidden Valley Landfill
Wells MW-11S, MW-13S, MW-14S, and MW-17S
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Figure 12
Nitrate Concentration
Upper Regional Aquifer, Hidden Valley Landfill
Wells MW-11D, MW-13D, and MW-14D

40 -
35 -+ * <+ Nitrate
== == Cleanup Level
30 A
25 A
.
20 ~
.
15 A
.
10 —p— | — — — —— —— - —— — — L] L} — - — — L} — a— — — -——— — —— — — — — ——— — —— — ’ —— [
S . .
S
'S * M * .
51 * > o
¢ $ ¢ & o . .
. ¢ * .
0 -——.—ymtoﬁmm-cﬁwiﬁ”*MJx@%hmt 4

Jan-84 Jan-85 Jan-86 Jan-87 Jan-88 Jan-89 Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99
Date



