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1. INTRODUCTION 

1.1 REPORT ORGANIZATION 
This document is being written and reviewed concurrent with the Final Remedial 
Investigation/ Feasibility Study (RI/FS) Work Plan, Ephrata Landfill Corrective Action 
(Pacific Groundwater Group 2006)(hereinafter “RI/FS Work Plan”). The RI/FS Work Plan 
summarizes the status of the Ephrata Landfill (the site), remedial investigations conducted to 
date, and describes and evaluates the remedial alternatives to be further developed in the 
feasibility study. That information is not repeated herein; the content of this document is 
limited to describing and evaluating the interim actions. 

1.2 PURPOSE AND OBJECTIVES OF INTERIM ACTIONS 
The purpose and objectives of the interim actions are: 

• Protection of human health and the environment 

• Limiting short-term and long-term remedial action costs 

• Ensuring compatibility of interim actions with possible future actions to be identified 
in the Feasibility Study. 

The remedial investigations that have occurred to date support the interim actions, both in 
defining the extent of contamination needing corrective action and in selecting the technology 
used for the interim actions. The final cleanup action will be determined by processes 
described in the RI/FS Work Plan. Interim actions therefore must not foreclose reasonable 
alternatives (173-340-430 WAC).  
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2. REMEDIAL INVESTIGATION SUMMARY 
The remedial investigation conducted to date is summarized in the RI/FS Work Plan. The Site 
Conceptual Model from that Work Plan is copied below to provide context for the interim 
action rationale to follow. 

Waste disposal began in the northwest corner of the northern-most 40 acre parcel and 
proceeded first toward the east, and then south. Waste was initially deposited within both 
natural depressions and trenches excavated within the outwash soils above basalt. Waste in 
some or all areas of early disposal was burned. In general, hazardous waste was included in 
refuse disposed prior to 1981 when Resource Conservation and Recovery Act requirements 
changed that practice. At this site, the County ceased intentional disposal of industrial waste 
in 1975. 

The water table rose about 30 feet in the early 1950s in response to leakage of water from 
irrigation works of the Columbia Basin Irrigation Project (Walters and Grolier 1960). The 
water table rose to saturate the lowest few feet of refuse over a limited area at the north end of 
the old landfill. 

Sometime prior to 1983, a basalt aquifer – now called the Roza aquifer – and limited areas of 
groundwater within saturated outwash became contaminated with inorganic and organic 
contaminants as a result of leaching of refuse and possible migration of liquid wastes into the 
aquifer. These contaminated water bodies are not naturally well connected to other aquifers. 
Nonetheless, contaminants from this aquifer on the north end of the old landfill migrated 
slowly with groundwater, primarily downward and to the south, with limited migration now 
documented to the west. One probable route of downward migration was the old water supply 
well on the west edge of the old landfill (Figure 2) which penetrated the Roza aquifer and 
lower basalt aquifers with an open borehole until May 1986. Some contaminants degraded 
naturally along the flow paths and all contaminants were diluted by the large volumes of 
groundwater found in the larger downgradient aquifers – now called the Interflow aquifer and 
Outwash aquifer (Figure 3).  

Other contaminant migration pathways to groundwater may be, or may have been, active. 
Landfill gas is generated by decomposing refuse. The gas contains low concentrations of 
volatile organic contaminants that evaporate from the refuse. The contaminants can diffuse or 
convect with the migrating landfill gas (which is largely methane and carbon dioxide). 
Subsequent diffusion into the underlying groundwater can result in groundwater 
contamination.  

Another potential pathway of contaminant migration is leachate derived directly from newer 
refuse. Low volumes of seasonal precipitation and possible moisture created from 
decomposition move downward through the waste. Large volumes of water have been 
sprayed onto the newer parts of the old landfill to control fires within the refuse. Downward 
migration of these waters and leaching of constituents within the refuse could result in 
groundwater contamination within the Interflow and Outwash aquifers. In addition, poplar 
trees have been fertilized and irrigated near the landfill. Leaching of fertilizer constituents 
could appear to be landfill leachate. The Roza aquifer is not part of these potential 
contaminant pathways. 
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A plume of groundwater contamination is slowly expanding to the south with possible 
smaller components of flow to the east and west within the Interflow and Outwash aquifers. 
Downward migration to deeper basalt aquifers is also possible, but has been minor to date, 
except locally at the old supply well, which was pressure grouted and decommissioned in 
1993. The mass of contaminants is dominated by common inorganic leachate constituents 
with lower concentrations of organic contaminants, including fuel constituents and 
chlorinated solvents. Preliminary evidence suggests both physical and chemical/biological 
attenuation is occurring.  

The Roza aquifer does not extend off-site in downgradient directions. The Interflow and 
Outwash aquifers do extend off-site with the Interflow aquifer used in downgradient areas for 
domestic water supply. However, development in the area is sparse and the closest well 
toward the south is more than 2500 feet from the old landfill. The Outwash aquifer (with its 
artificially high water table) is drained by irrigation wasteways but supports wetlands and 
other surface water features with possible ecological value. Although the Columbia River lies 
west of the site, the basin structure promotes groundwater flow ultimately toward Moses 
Lake, which is several miles southeast of the landfill. 
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3. RATIONALE FOR PROPOSED INTERIM REMEDIAL ACTIONS 
The interim actions have been identified as effective methods for either removing sources of 
known contamination at the Ephrata Landfill or to reduce the potential for future transport of 
contamination offsite. 

The buried drums at the northeastern corner of the landfill have been identified by 
Washington State Department of Ecology (Ecology) as a probable current or future source of 
contamination, the removal of which can be a discrete action that helps eliminate this future 
threat. The Hole has been identified as a likely source of contamination due to the presence of 
refuse below the water table. The extraction well (currently in place) provides the needed 
capacity to remove the groundwater from the refuse in the Hole and maintain a gradient 
toward the well. 

The presumptive remedy for municipal landfill remediation endorsed by the U.S. 
Environmental Protection Agency, including closure capping, landfill gas controls, and 
surface water controls, is a widely recognized means of reducing the infiltration of 
precipitation into the landfill and thus infiltration of water from the refuse into the underlying 
vadose zone and groundwater. The caps also prevent direct human and animal contact with 
refuse, and thus contaminants. The gas controls prevent the offsite migration of landfill gas 
that can occur at a site surrounded by highly permeable gravelly soils after placement of a 
low-permeable cover. Landfill gas control also reduces diffusion of contaminants into 
groundwater. The surface water controls prevent the flow of water from offsite onto the 
landfill and ensures that stormwater flows from precipitation onto the cover do not damage 
the cover or impact neighboring property. Closure capping, gas control and surface water 
control are consistent with presumptive remedies under the Comprehensive Environmental 
Response, Compensation and Liabilitiy Act (CERCLA). Closure capping, landfill gas 
controls and surface water controls are also interim actions because they will likely be 
accomplished prior to or concurrent with RI/FS development and are anticipated cleanup 
action components. 
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4. DESCRIPTION AND EVALUATION OF PROPOSED INTERIM 
REMEDIAL ACTIONS 

4.1 REMEDIAL ACTIONS FOR LANDFILL CLOSURE 
The remedial actions for landfill closure include capping, landfill gas controls, and surface 
water controls. 

4.1.1 Landfill Capping with Low-Permeable Cover 
The final cover system inhibits or prevents the infiltration of incident precipitation and thus 
reduces production of leachate. The cover also prevents uncontrolled migration and emission 
of landfill gas and potential odors through the landfill surface. Proper design, construction, 
selection of materials, and effective revegetation or armoring prevents erosion of the cover. 
The cover system is an important component of the engineered systems that isolate waste 
constituents from the environment. 

The final cover system proposed in the closure plan Ephrata Landfill Permit Application 
(Parametrix 2000) and in the preliminary final cover design documents (Parametrix 2004) 
meets applicable requirements of 40 Code of Federal Regulations (CFR) Part 258  
(Subtitle D), and WAC 173-351-500. 

For arid areas, requirements under WAC 173-351-500(1)(b) state that final covers must be 
designed and installed to minimize infiltration and erosion. Although Ephrata is located 
within an arid region, the design proposed complies with those standards identified for a non-
arid region as follows: 

• An anti-infiltration layer consisting of a 30-mil Polyvinyl chloride (PVC) 
geomembrane overlying a compacted soil layer. 

• An 18-inch-thick soil layer placed over the geomembrane that will consist of  
on-site soils. 

• An 8-inch armoring rock layer to prevent wind and water erosion. 

• Final grades of at least 5 percent to address anticipated settlement. 

The Hydrologic Evaluation of Landfill Performance Version 3 (HELP3) Model was used to 
evaluate the proposed final cover design, as well as the WAC 173-351 arid design cover. A 
comparison of the HELP3 model results for the arid design cover and the proposed cover is 
presented in Table 4-1. In summary, the HELP3 model indicated that the percentage of total 
precipitation that percolates through the barrier layer over 30 years averaged 8.2 percent for 
the arid design cover and 4.6 percent for the recommended cover. The HELP3 model 
summary results are displayed in Appendix A of the site Closure Plan. 

It is anticipated that the landfill cap will prevent wildlife and plants from being exposed to 
hazardous substances via direct contact and thus negate the requirement for a terrestrial 
ecological evaluation according to WAC 173-340-7491(1)(b). An assessment of conformance 
with the exclusion requirements will be provided as part of the remedial investigation work. 
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Table 4-1. Average Annual Totals for 30 Years for HELP3 Model Evaluation of Two 
Cover Alternatives at the Ephrata Landfill 

Parameters WAC Arid Design Cover Recommended Cover 
Precipitation 7.80 inches 100% 7.80 inches 100% 

Runoff/Lateral Drainage 0.29 inches 3.8% 2.90 inches 36.9% 

Evapotranspiration 6.87 inches 88.1% 4.54 inches 58.2% 

Percolation through barrier layer 0.64 inches 8.2% 0.36 inches 4.6% 

4.1.2 Passive Landfill Gas Collection and Flaring 
The landfill gas system will consist of vertical extraction wells (installed in Fall 2005), a gas 
condensate collection system, and a passive flaring system with a solar-charged continuous 
igniter. Vertical gas collection wells are spaced throughout the landfill. 

The flare facility for the passive landfill gas collection system will be designed to provide for 
installing blowers for future conversion of the system from passive to active, if necessary. In 
preparing the Notice of Construction permit, which is required by Ecology’s Air Quality 
Program, it was determined that a passive (versus active) system was the appropriate landfill 
gas collection system. An active system may be required as a result of offsite migration of 
landfill gas, or recommended if findings of the RI/FS indicate that an active system is a good 
means of reducing groundwater contamination relative to a passive system. 

4.1.3 Surface Water Controls 
One of the functions of the final cover is to divert stormwater runoff to perimeter surface 
water control structures. The drainage plan at closure will be a continuation of the system 
developed during landfill operation. Surface runoff from the landfill will be controlled by a 
series of diversion berms and ditches to direct surface water flow to constructed ditches and 
channels that convey the water to an infiltration pond (or infiltration ditch) located south of 
the landfill area. Surface water run-on from adjacent land is of minimal concern due to the 
landfill being the highpoint of its immediate drainage. The cover system will minimize 
erosion by the following: 

• Rock armor placed over the cover soil 

• Diversion of stormwater to perimeter ditches 

• Mulching/erosion control measures in construction 

• Timing of construction to end within planting season (October 1 to November 15) 
(Washington Stae Department of Transportation [WSDOT] 2006).  

4.2 BURIED DRUM REMOVAL 
This section describes the plans for the interim  remedial actions of exploring the drum area 
and removing the buried drums and the relationship and timing with other interim actions and 
the cleanup action. The drums buried in the mid 1970s reportedly contain industrial wastes, 
including paint sludge and solvents. The physical condition of the drums is not known, 
although there has not been significant differential settlement in the drum burial area, which 
would typically occur if the drums were crushed and subsequently leaked. Drum area 
exploration will involve determining drum depth and drum disposal area perimeter and 
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analyzing several drum content samples. The process of drum removal will consist of 
overburden removal; drum sampling, drum removal, transport, and disposal; and subsurface 
soil testing and possible removal. Drum removal will need to be completed before landfill 
closure can be completed, although the closure work could start while the drum removal is 
underway. 

4.2.1  Drum Area Exploration 
Drum content, depth-to-top of the drums, and drum area perimeter need to be better defined 
in order for the County to obtain realistic and competitive bids for drum removal. Drum area 
exploration therefore needs to occur well in advance of drum removal in order to prepare 
accurate documents for bid solicitation. The County proposes to determine drum depth and 
confirm several perimeter drum locations by excavating a series of trenches to expose the 
tops of drums and analyze samples from several drums. Material excavated above the drums 
is not suspected to be dangerous or hazardous and will therefore be disposed of in the active 
landfill cell. Before performing field activities, the County will submit a sampling and 
analysis plan (SAP), quality assurance plan (QAP) and health and safety plan (H&SP) for the 
exploration. The above plans will describe protection monitoring required under 173-340-410 
WAC. Since this interim action is strictly investigative, performance and confirmational 
monitoring requirements do not apply. The County will submit a summary report of 
exploration findings, including analytical results, survey data, and field observations. 

4.2.2 Cover Soil and Refuse Removal and Disposal 
The drums are covered with an estimated 12 feet of refuse and three feet of rock/gravel and 
surrounded on the sides by the same materials (overburden). As part of the drum removal 
interim action, this material will be removed to expose the drums. To the extent possible, the 
methods for overburden removal are intended to cause minimal disturbance to the underlying 
drums. This will be accomplished by using equipment with extended reach and removing 
overburden incrementally with drum removal (ensuring overall safety of construction crews). 
Because this overburden material is above and beside the drums, it is unlikely that the 
contents of the drums would have contaminated the overburden with the possible exception 
of materials directly adjacent to the drums. Therefore, the proposal is to place overburden in 
the active landfill. To the extent feasible, overburden soils will be segregated for use as daily 
cover. Overburden refuse and commingled refuse and soil will be disposed of as refuse. 
Overburden directly adjacent to the drums which is observably different in appearance, 
dampness or texture, emits different odors than other overburden, or is otherwise suspected of 
being contaminated will be segregated for designation pursuant to 173-303 WAC. 
Overburden designated as dangerous or extremely hazardous waste or hazardous debris will 
be disposed of offsite consistent with WAC 173-340-400 (9). Overburden that is not 
designated as dangerous or extremely hazardous waste will be disposed of in the active 
landfill. The designation process will be described in the drum removal SAP, to be prepared 
following drum area exploration. The drum removal contractor will be required to perform 
sampling and testing needed for designation, profiling, characterization and acceptance. 

4.2.3 Drum Removal, Transport, and Disposal 
After the overburden is removed, the drums will be removed for disposal. The removal, 
transport, and disposal of drums and their contents will be conducted by a private, third party 
vendor, with experience in this type of work. The process will consist of the following steps: 

• Excavate drums to allow technicians access for sampling of content. 
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• Characterize and designate containers as necessary for regulatory compliance and 
proper disposal. Contents will be characterized for physical state (liquid and sludge) 
and chemical constituents (to determine transport, treatment, and disposal options, 
including British thermal unit (BTU) content of liquid). 

• Prepare and repackage containers as necessary for transportation in compliance with 
state and federal Department of Transportation (DOT) regulations. 

• Transport waste material to treatment and disposal facilities, as designated by the 
contractor consistent with WAC 173-340-400 (9). 

• Process and dispose of waste materials in accordance with all applicable regulations. 

A possible general waste management plan for the waste materials would be as follows (the 
ultimate plan will be at the discretion of the contractor, under state and federal regulations): 

• Vacuum pumpable liquids for bulk transportation and disposal. 

• Ship non-pumpable sludges in the existing drums when possible per DOT 
requirements 

• Repackage damaged drums into over-pack drums as necessary for DOT compliance. 

• Prior to acceptance of waste materials, contractors will require the submittal and 
subsequent approval of waste profile forms that accurately describe the waste 
materials. 

There is a possibility that the drums will not be intact and must be removed as hazardous 
debris using mass excavation techniques. The approach would likely consist of excavation 
using a track-mounted excavator (the same or similar to that used for overburden removal) 
with direct placement of waste into sealed haul vehicles. Protocols for testing and manifesting 
will be similar to those used for suspected contaminated overburden, and the general 
contractor’s methods will be required to ensure worker health and safety and to meet 
transport requirements. The plans and specifications for drum removal will include provision 
for some or all of the drums to be removed using these methods. 

4.2.4 Subsurface Soil Testing and Remediation 
If drums have been compromised by physical damage or corrosion, there is a likelihood of 
leaking of liquid wastes into the subsurface soils. An element of the RI/FS work plan is the 
testing of these soils for possible contamination. In the event that some of the underlying soils 
are contaminated, these soils would be excavated, transported, and disposed of at an 
appropriate disposal site. The excavation would be by tracked excavator or similar equipment 
to allow discrete removal of only those soils determined to be contaminated. The process for 
differentiating and designating potentially contaminated soil will be substantially the same as 
for potentially contaminated overburden. 

It is possible that basaltic bedrock has also been contaminated by liquids leaking from the 
drums. It will probably not be possible to excavate the basalt bedrock. Contaminated bedrock 
that cannot be excavated will be left in place for possible final remedial actions determined 
through the RI/FS process. As noted in the RI/FS work plan, cleanup levels for soils (and 
bedrock) that cannot be excavated and that are not subject to direct human or environmental 
contact will be based on protection of groundwater. 

Upon removal of contaminated soils and final testing confirming remaining soils have levels 
below clean-up levels, the excavated hole will be filled with stockpiled overburden material 
and other inert fill material. However, depending on conditions disclosed during excavation, 




